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STUDENT OUTLINE



INTRODUCTION TO SCHOOL AND INSTRUCTION SECTION



STUDENT REFERENCES:



Program of Instruction, Vehicle Recovery Course

DetO 5000.1B Academic Standard Operating Procedures (SOP)



OUTLINE



1.  PURPOSE, SCOPE AND BROAD OBJECTIVES OF THE VEHICLE RECOVERY COURSE 



	a.  Purpose.  The purpose of this course is to train qualified Marines on procedures used to operate and perform first echelon maintenance on the current models of 5-ton wrecker, and the MK48/15 Logistics Vehicle System Wrecker/ Recovery Vehicle.  Additionally, students are taught how to employ the components integral to those vehicles in the performance of vehicle recovery, lifting, and towing operations.



  	b.  Scope.  This course presents specialized instruction on the procedures inherent to vehicle recovery operations with particular emphasis on equipment inventory procedure, first echelon preventive maintenance checks and services; recovery of disabled vehicles; cutting and welding; transporting disabled vehicles; and loading and unloading of miscellaneous equipment.



	c.  Broad Objective.  The broad objectives of this course are to impart the knowledge and develop the skills that will enable students to effectively perform the duties of a 3536 wrecker/recovery operator.



	d.  Learning Objectives.  Learning objectives are designed to convert tasks selected for training into the knowledge and skills that are trained and measured in the school setting.  Learning objectives serve a dual purpose.  For you the student, the objective identifies the training performance needed to master the task.  For the instructor, the objective provides the main focus for your training.  In other words the learning objectives provide you with the answers to; what am I going to learn, how will I learn it, how well will I learn it, and how will I be evaluated.







2.  POLICIES AND PROCEDURES RELATING TO THE ADMINISTRATION OF THE COURSE 



	a.  Scheduling.  The scheduling of classes that you will receive while at the school is established by the academic section and coordinated by the SNCOIC of each section.



		(1)  The schedules are established in accordance with the Program of Instruction.



		(2)  Training schedules are distributed weekly and each class leader will receive a schedule.



		(3)  In most cases, classes are scheduled eight hours a day, five days a week, beginning at 0730 and ending at 1630.



	b.  Class Commander and Class Leader.



		(1)  Each class will have a class commander, designated from the school faculty.  The class commander shall act as a counselor for the class on academic and personal matters and be responsible for the dissemination of administrative information to the class.



		(2)  The senior ranking student of each class will be the class leader.  The class leader will function in the chain of command as the point of contact between student and faculty.  He will disseminate information and ensure the presence of students in class.



	c.  Policies Concerning Breaks.  During classroom instruction there will be a ten minute break every hour.  Break time should be used to prepare yourself for your next period of instruction.  Smoking will be permitted outside the classroom during this time.



	d.  Conduct of Instruction



		(1)  A lecture will be used to introduce you to each task that you will be required to perform.  The lecture will provide you with all the necessary information and references which will enable you to accomplish the given task.



		(2)  For classes including a practical application exercise, after each lecture the instructor will direct you in the accomplishment of a practical application phase of instruction based on the material covered.  

During the practical application you will be required to actually perform specific tasks.  To ensure that you have acquired the knowledge and skills required, each task is evaluated.



	e.  Testing and Grading



		(1)  Individual lessons are evaluated by performance evaluations calling for you to duplicate the job performance requirement.



		(2)  The Vehicle Recovery Course is a mastery oriented program.  The testing procedures are structured to ensure that you have learned to perform the various MOS related tasks that are included in the course.



		(3)  You will be evaluated on each lesson's learning objectives before proceeding to the next lesson.



		(4)  The grades you receive on tests administered during the course of instruction will determine whether or not you have mastered the task or tasks for which you have received training.  Mastery requirements for each lesson will be explained at the appropriate time, as you proceed through the course.  You must demonstrate the mastery level prescribed by the school in order to satisfactorily complete the various phases of instruction.



		(5)  In addition to mastery or non-mastery of the performance evaluation, a score is also administered for each performance evaluation.  These scores are compiled and are used in order to rank students for the class standing.



		(6)  In addition to the performance evaluations, a written test, a skill test and a road test are administered for each type of vehicle that you are authorized to operate.  These scores also are compiled and will be calculated for order ranking.



	f.  Requirements for Successful Completion



		(1)  The school has as its goal; the mastery of assigned learning objectives by all the students.



		(2)  We should all realize by now that, in order to be successful in the Marine Corps, you must work hard and strive to obtain the highest level of achievement.  To do this while here at the school you must:



			(a)  Take good notes.



			(b)  Ask questions relating to the material being covered.



			(c)  Make sure you understand everything that is covered during the course of instruction.



			(d)  And most important, don't be afraid to ask an instructor to work a little extra with you to clear up any misunderstanding that you may have in reference to the lesson material.



			(e)  One important factor, which we cannot forget to mention, is that of self application.  How well you apply yourself, organize your time, and devote your effort will carry a lot of weight when the final grades are tallied.



3.  REMEDIAL/SUPPLEMENTAL INSTRUCTION



	a.  It is the policy of Motor Transport Instruction Company that students who fail to maintain acceptable grades on post tests and performance evaluations will be required to attend an after hours study hall.



	b.  The class leader will be responsible for ensuring that designated students attend scheduled study hall periods.



4.  STUDENT RESPONSIBILITIES



	a.  You are reminded that at all times you will conduct yourself in the highest professional manner or, simply saying, as a Marine at all times.



		(1)  You will be expected to perform all assigned tasks and duties as quickly as possible.



		(2)  It will also be your responsibility to take care of the property and facilities you will be using during the course of instruction.



		(3)  All uniform regulations, to include those pertaining to appropriate civilian attire, along with a high standard of grooming will be enforced.



		(4)  Maintain a high state of physical readiness at all times.  There will be organized PT throughout the course however, it is your responsibility to stay in top shape.  Remember, Marines are known for their high state of physical fitness.



		(5)  Your standard of conduct and academic performance will be closely monitored.  You are responsible for your conduct at all times, on and off the base.  Also, you will receive conduct and proficiency marks or a fitness report, as appropriate, while attending the Vehicle Recovery Course.



		(6)  Finally, work together as a "Team," give 100 percent plus at all times and take care of your own.



	b.  Feedback.  No training effort would be complete unless its effect was measured.  This is accomplished by critiques after each training phase.  Also, upon successful completion of the course, you and your supervisor will receive a post graduation feedback report.  This evaluation provides a medium for you 



and your supervisor to assess the responsiveness of training provided by the Vehicle Recovery Course.  The information will be considered with feedback data received from other graduates and supervisors to validate the program of instruction and to identify requirements for curriculum improvements.  This information will materially aid the Motor Transport Instruction Company in its continuing efforts to conduct the highest quality training possible.  Remember, it is your responsibility to provide us with information to make this happen.� UNITED STATES MARINE CORPS

Marine Corps Detachment

1273 Iowa Ave

Fort Leonard Wood, Missouri 65473-5850
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STUDENT OUTLINE



OXYACETYLENE CUTTING AND WELDING



STUDENT REFERENCE:



TM 9-237

TM 10209-10/1

SC 5180-90-CL-N39

SC 3433-90-CL-NO3



TERMINAL LEARNING OBJECTIVES:



1.4.1  Given oxyacetylene cutting equipment, TM 9-237, and all required materials, per the reference, perform basic cutting procedures with the oxyacetylene cutting equipment.  (3536.1.4)



1.5.1  Given oxyacetylene welding equipment, TM 9-237, and all required materials, per the reference, perform basic welding procedures with the oxyacetylene welding equipment.  (3536.1.5)



ENABLING LEARNING OBJECTIVES:



1.4.1a  Given oxyacetylene cutting equipment, TM 9-237, and all required materials, per the reference, prepare torch outfit for cutting.  



1.4.1b  Given oxyacetylene cutting equipment, TM 9-237, and all required materials, per the reference, perform a flat cut.  



1.4.1c  Given oxyacetylene cutting equipment, TM 9-237, and all required materials, per the reference, perform a horizontal cut.  



1.4.1d  Given oxyacetylene cutting equipment, TM 9-237, and all required materials, per the reference, perform a vertical cut.  



1.5.1a  Given oxyacetylene welding equipment, TM 9-237, and all required materials, per the reference, prepare torch outfit for welding.  



1.5.1b  Given oxyacetylene welding equipment, TM 9-237, and all required materials, per the reference, perform a flat butt joint weld.  



1.5.1c  Given oxyacetylene welding equipment, TM 9-237, and all required materials, per the reference, perform a horizontal lap joint weld.



OUTLINE



1.  SAFETY PRECAUTIONS FOR CUTTING AND WELDING	        



	a.  General.  Great care should be taken in handling any type of welding equipment to prevent personal injury from fire or explosions.  The following safety precautions must be observed when cutting or welding metals.



		(1)  Do not permit unauthorized persons to use or handle welding or cutting equipment.



		(2)  Remove all flammable materials such as cotton, oil, fuel, et cetera from the vicinity of the work area.



		(3)  Keep a suitable fire extinguisher conveniently located at all times.



		(4)  Be sure that hot sparks or hot metal will not fall on your feet or any hose cables or welding components.



		(5)  Keep the way to the shut off valves on the oxygen and acetylene cylinders clear for fast shut down in case of fire.



	b.  Protective clothing and safety goggles with red filtered lenses (ultraviolet light) must be worn at all times during welding operations.



		(1)  During all oxyacetylene welding or cutting operations you must use safety goggles to protect your eyes from heat, glare and flying fragments of hot metal.



		(2)  Personnel exposed to the hazards of welding or cutting operations shall be protected by clothing in accordance with OSHA standards.



			(a)  Woolen clothing should be worn instead of cotton, because wool is not easily burned or damaged by weld spatter.



			(b)  Leather sleeves should be worn to protect your arms from sparks or spatter.



			(c)  Leather aprons must be worn to protect the body from sparks that can get caught in lap creases or pockets.



			(d)  Leather gloves are a must and will be worn during all cutting and welding operations.



			(e)  Do not perform any type cutting/welding procedure with oily, greasy or frayed cammies or coveralls.



	c.  Fire Hazards.  Fire prevention and protection is your responsibility during cutting or welding of metal.  Some of the basic precautions for fire prevention are:



		(1)  During cutting or welding operations sparks and molten metal sometimes fly appreciable distances, therefore no work should be done near flammable material.



		(2)  Whenever possible, flammable materials attached to or near equipment requiring cutting or welding should be removed.



		(3)  If removal is not practical, a suitable shield of heat resistant material should be used to protect the flammable material.



		(4)  Fire extinguishing equipment for any type of fire that may be encountered is to be present.



		(5)  When welding or cutting parts of vehicles, the oil pan, fuel tank, and other parts of the vehicle should be considered fire hazards and effectively shielded from sparks, slag, and molten metal.



	d.  Special Safety Precautions for Oxyacetylene Welding Equipment



		(1)  Do not experiment with torches or regulators in any way.  Do not use oxygen regulators with acetylene cylinders.



		(2)  When not in use, make certain that the torch is not burning and that the cylinder valves are tightly closed.  Do not hang the torch and hose on the regulator or cylinder valves.



		(3)  Do not light a torch from a match, hot metal, or when in a confined space.  Use the friction lighter supplied with the torch kit for ignition and make sure you are in a well ventilated place.



		(4)  If you must work in a confined space make sure you have proper ventilation.



		(5)  Use the cylinders in the order you receive them.  Store full and empty cylinders separately and mark the empty cylinders.



	e.  Acetylene Cylinders



		(1)  Always refer to acetylene by its full name and not by the word "gas" alone.



		(2)  Acetylene cylinders must be stored upright in a well ventilated, secure, dry location away from all combustible materials.



		(3)  Valve protection caps will always be in place, hand tight, except when the cylinder is in use or connected for use.



		(4)  Cylinders must be secured in place to prevent them from being knocked over before or while you are using them.



		(5)  Never use acetylene from cylinders without reducing the pressure with a suitable pressure regulator.  Never use acetylene at pressures greater than 15 psi.



		(6)  Before attaching the pressure regulators, open the acetylene cylinder valve for an instant to blow out any dirt.  Do not stand in front of the valves when opening them.



		(7)  Release the regulator tension screw before opening the cylinder valve slowly to avoid strain on the regulator gauge.



		(8)  Do not open the cylinder valve more than one and one-half turns and leave the T-wrench in the valve so it can be closed quickly.  Normally 1/2 turn will be sufficient for any normal cutting or welding requirement.



	f.  Oxygen Cylinders



		(1)  Oxygen cylinders shall not be stored near highly combustible material, especially oil or grease.  Oil or grease will ignite violently in the presence of oxygen.



		(2)  Oxygen cylinders must be stored at least 50 feet away from all other combustible gas cylinders.



		(3)  Be sure the regulator tension screw is released before opening the oxygen cylinder valve.  Open the cylinder valve slowly to prevent damage to the regulator high pressure gauge.



		(4)  When not in use, the cylinder valve will be closed and the protecting caps screwed on to prevent damage to the cylinder valve.



		(5)  When the oxygen cylinder is in use, open the valve to the full limit to prevent leakage around the valve stem.



	g.  Hoses



		(1)  Do not allow the hoses to come into contact with oil or grease.



		(2)  Always protect the hoses from being walked on, run over, kinked or tangled and keep the hoses away from hot slag, flying sparks or open flames.



2.  PUBLICATIONS.  The publications which govern the contents, care, and use of the welder's tool kit and torch outfit cutting and welding are SC 5180-90-CL-N39, SC-3433-90-CL-N03, and TM 10209-10/1.



	a.  The components of the welder's tool kit are predetermined and controlled by SC 5180-90-CL-N39 which is a supply catalog with illustrations describing in detail each item included in the kit.



	b.  The components of the torch outfit cutting and welding are also predetermined and controlled by SC 3433-90-CL-N403, which is also a supply catalog describing, in detail with reference pictures, equipment included in the torch outfit cutting and welding.



	c.  The procedures for care and use of hand tools are outlined in TM 10209-10/1.  This publication not only covers the tools listed in the welder's tool kit, but many others as well.



3.  WELDER'S TOOL KIT.  This kit is composed of various hand tools and equipment for use by gas welding mechanics.  The kit is furnished with a tool box for carrying and storing purposes and contains:



	a.  Hand Hacksaw Frame.  This tool is used in conjunction with the hacksaw blades for metal cutting.  These blades come in two types, the hard or flexible types.  There are ten blades to a package and all blades have twenty-four teeth per inch.  The type of blade you will use depends on the nature of the task.



	b.  Wire Brush.  This brush is the standard wooden handled wire brush that is used to remove rust, paint and corrosion from metal surfaces.



	c.  Hand Chisel, 1/2 Inch.  The hand chisel is used to cut metal, rivets or small nuts and bolt heads.



	d.  Hand Chisel, 3/4 Inch.  This chisel is used for the same purposes but is larger and is used for heavier work.



	e.  Cleaner Set, Welding Tip.  This set contains various sized cleaning rods.  These rods are used to clean carbon and residual metal from the welding tip orifices.



	f.  Clamping Pliers with Upset Jaws.  These clamping pliers are used to hold items in place for welding.  There are two pairs in this tool kit.



	g.  Crayon Marking.  The marking crayon is made of soap stone and is used when laying out work on metal to be cut or welded.  The crayon mark remains visible during cutting or welding.



	h.  File, Flat, Hand.  All files are designed for fast removal of material where a precision finish is not required.  This file is a double cut file and is used for heavy work where hard pressure is applied.  It can also be used in slots and keyways.



	i.  File, Flat, Hand.  The single cut file is generally used in a single direction of right to left.  It is not cut on the sides and can be used to sharpen saw blades and tools, or for filing or finishing metal.



	j.  File, Hand, Round.  The round hand file is tapered to the point and is used for filing circular openings or concave surfaces.



	k.  Flint, Friction Tip.  These tips are used in the friction ignitor to cause the spark and ignite the oxyacetylene torch.



	l.  Gloves, Leather Welders.  Remember gloves will always be worn during any cutting or welding operations.



	m.  Goggles, Clear Industrial.  These goggles are supplied with clear non polarized hardened lenses.  The adjustable nose bridge and head band support are designed to be worn over personal glasses.  The second pair of goggles also has an adjustable nose bridge but is furnished with red filter lenses to protect your eyes from infrared and ultraviolet radiation.  Extra pairs of clear and red lenses are furnished with the set for replacements as needed.



	n.  Hammer, Ball Peen (2 Pounds).  This hammer has a flat striking face for striking punches and chisels.  The round or ball peen head is used for forming soft metal, peening rivet heads and striking metal in out of the way places.



	o.  Hammer, Welder's.  The welder's hammer has a beveled chisel face on one end and is tapered to a point on the other end.  This hammer is used to chip slag from welds.



	p.  Handle, File.  The file handle is pushed onto the file tang to give you leverage when filing.  Do not attempt to file material by holding the tang; it could cut your hand.



	q.  Ignitor, Friction.  This ignitor has a file cut wheel and when the flint tip is scraped against the wheel it causes a spark to ignite the acetylene and start the torch burning.



	r.  Pliers, 10 Inch.  The slip joint combination pliers have serrated (grooved) jaws, with a rod gripping section, a cutting edge and a pivot.  The cutting edge permits the cutting of soft wire and small nails.  The pivot is used to adjust the jaw opening to handle large or small materials.



	s.  Punch, Aligning 3/8 Inch.  This type of punch has a narrow coned shaped point ending in a sharp conical tip.  These hand held types range in size from 1/8 to 5/8 inches in diameter and from 3 to 6 inches long.  When they are struck with a hammer they make a mark for starting drill bits.



	t.  Ruler, Blacksmith.  These rulers are used for measuring where accuracy is not an extremely critical factor.



	u.  Screwdriver, Flat Tip.  This screw driver has a 3/8 inch wide and 8 inch long blade.



	v.  Scriber, Machinist's.  The scriber is used to lay out work, and mark or score on steel, glass, aluminum, copper or similar surfaces.



	w.  Square, Combination.  This square has a slotted 12 inch stainless steel ruler and a movable square head with a level, a scribe, and 45 degree and 90 degree sides.  It is used to lay out 45 and 90 degree angles and to check level.  It may also be used as a height or depth gauge.



	x.  Tape, Measuring, 16 Feet.  Simply used for measuring larger or long work.



	y.  Wrenches, Adjustable 12 Inch and 8 Inch.  These wrenches have a fixed jaw and an adjustable jaw which moves along the handle by turning a knurled worm gear.  Adjustable wrenches are used to install or remove odd size nuts and bolts.  An adjustable wrench should be used with care.  Always apply pressure against the fixed jaw.



	z.  Wrenches, Double Box.  There are three double box end wrenches in the tool kit in sizes 3/8 - 7/16, 1/2 - 9/16, and 5/8 - 3/4 inches.  These wrenches are designed for use over the head of the bolt or nut and will not slip as easily as an open face wrench.



	aa. Wrenches, Open/Combination.  The double open-end wrench has different size openings on each end.  This type of arrangement permits a smaller number of wrenches to complete a set.  These wrenches can also be used to reach behind or below blind surfaces.  The wrenches in this set are 3/8 - 7/16, 1/2 - 9/16, and 5/8 - 11/16 inches.



	bb. Wrench, Pliers, Locking.  These pliers, commonly referred to as vise grips, are locking type pliers used to clamp onto parts or to clamp onto 

bolts or nuts that the heads are rounded off.  There are two pairs in the kit, the difference is one pair has straight clamping jaws for flat or square surfaces and the other has curved jaws for clamping round surfaces.



4.  CUTTING AND WELDING TORCH OUTFIT.  The torch outfit consists of a regulator, hoses, torches, goggles, ignitor and wrench.



	a.  Oxygen Regulating Valve.  The regulator controls and reduces the oxygen pressure from the oxygen cylinder containing pressures up to 3,000 psi.



		(1)  The high pressure gauge, which is on the inlet side of the regulator, is graduated from 0 to 3000 psi.



		(2)  The low pressure gauge, which is on the outlet side of the regulator, is graduated from 0 to 500 psi.



		(3)  The adjusting screw in the center of the valve allows oxygen to flow from the high to low pressure gauge.  The pressure is increased by turning the adjusting screw to the right and decreased by turning this screw to the left.



	b.  Acetylene Regulating Valve.  This regulator controls and reduces the acetylene pressure from the acetylene cylinder.  It is the same general design as the oxygen regulator.



		(1)  The high pressure gauge on the inlet side of the regulator is graduated from 0 to 500 psi.



		(2)  The low pressure gauge on the outlet side is graduated from 0 to 30 psi.



		(3)  The adjusting screw works the same for this regulator.



		(4)  Acetylene should never be used at pressures exceeding 15 psi.



	c.  Welding Torch.  The oxyacetylene welding torch is used to mix oxygen and acetylene in definite proportions and to control the volume of those gases burning at the welding tip.  The torch has:



		(1)  Two needle valves; one for adjusting the oxygen and one for adjusting the flow of acetylene.



		(2)  A handle containing two tubes, a mixing head, and two inlet nipples for attaching hoses, and a tip.





		(3)  The handle is made of seamless hard brass or other alloys of non corrosive metal of adequate strength.



		(4)  The tips are made of copper alloy of various sizes.  Generally the smaller the number the smaller the orifice.  The size of the orifice dictates the amount of heat.  For example, when welding light metals use a small tip; heavier metals require a larger tip to create more heat for deeper penetration.



		(5)  The mixer is assembled with the tip for which it has been drilled and then screwed on to the torch head.  The universal mixer is a separate unit which can be used with tips of various sizes.



	d.  Welding Hose.  The hose comes as a bonded unit to prevent the hoses from kinking or becoming entangled during welding operations.



		(1)  The oxygen hose is green and the acetylene hose is red.



		(2)  To prevent a dangerous interchange of oxygen and acetylene hoses, all threaded fittings used for the acetylene hookup are left hand, and all oxygen are right hand.



	e.  Industrial Goggles.  There are two additional pairs of goggles with this kit which serve the same purpose as previously explained.



	f.  Cutting and Welding Tip Cleaner Set.  Again, this tool is identical to the cleaner set in the tool kit.



	g.  Friction Ignitor.  Also a duplication of the welder's tool kit.



	h.  Check Valves.  These two valves, one for oxygen and one for acetylene, are installed between the hose and the torch needle valves to prevent a flashback fire through the hoses and regulators.



5.  PREPARATION OF TORCH OUTFIT FOR CUTTING OPERATIONS	



	a.  When setting up welding and cutting equipment it is important that all operations be performed systematically in order to avoid mistakes and possible trouble.



		(1)  The cylinders, if not mounted on a truck or in a two-wheeled all welded steel truck, should be placed on a level floor and tied securely to a work bench, post, or wall to prevent their being knocked or pulled over.



		(2)  Remove the valve protecting caps from the cylinders.





		(3)  Rotate the cylinders so the valve discharge outlets are facing away from each other.



		(4)  Do not stand in front of the cylinder valve outlets.  "Crack" the cylinder valves by opening each one slightly for an instant to blow out any dirt or foreign matter that may have accumulated during shipment or storage.



		(5)  Close the valves and wipe off the connection seats with a clean, dry  cloth.



		(6)  Connect the acetylene regulator to the acetylene cylinder and the oxygen regulator to the oxygen cylinder.  Use the combination wrench and tighten the connecting nuts sufficiently to prevent leaking.



		(7)  Connect the red hose to the acetylene regulator and the green hose to the oxygen cylinder.  Screw the connecting nuts up tightly to insure leak proof seating.  Note that the acetylene hose connection has left hand threads.



		(8)  Release the regulator screws to avoid damage to the regulators and gages.  Slowly open the cylinder valves.  Read the high pressure gages to check the cylinder pressures.  Blow out the oxygen hose by turning the regulator screw in and then release the regulator screw.  If it is necessary to blow out the acetylene hose, do it in a well ventilated place that is free of sparks, flames, or other sources of ignition.



		(9)  Connect the red acetylene hose to the torch check valve and needle valve marked AC.  Connect the green oxygen hose to the torch check valve and needle valve marked OX.



		(10) Test all hose connections for leaks at the regulators or torch valves by turning both regulator screws in with the torch needle valves closed.  If you have a leak you will hear escaping gas or air.  Release the regulator screws after testing and drain both hose lines by opening the torch needle valves.



		(11) Attach the cutting torch to the mixing head of the torch handle.  Tighten by hand and adjust the tip to the proper angle.  Tighten the cutting torch to the torch handle with the combination wrench.



		(12) Adjust the acetylene working pressure by opening the acetylene needle valve in the torch and turn the regulator screw to the right to 3 psi on the low pressure gauge.  Adjust the oxygen working pressure in the same manner to 30 psi.



	b.  Cutting Torch Operation.  The cutting torch has a tube for oxygen and one for acetylene; in addition, there is a tube for high pressure oxygen, together with a cutting tip.



		(1)  The cutting tip is provided with a center hole through which a jet of pure oxygen passes.



		(2)  Mixed oxygen and acetylene pass through the holes surrounding the center hole for the preheating flame.



		(3)  The cutting oxygen passing through the center orifice is controlled by the cutting valve lever or trigger.



		(4)  As I said before, the size of the tip to be used is determined by the thickness of the metal.



		(5)  When lighting the torch, hold the torch so as to direct the flame away from yourself, the cylinders, hose, or any flammable materials.



			(a)  Open the oxygen valve on the torch handle then open the oxygen valve on the cutting torch for an instant to fill the cutting torch with oxygen then close the cutting torch valve.



			(b)  Open the acetylene valve 1/4 turn and ignite the acetylene by striking the friction ignitor in front of the cutting tip.



			(c)  Continue to open the acetylene valve slowly until the flame burns clean.  The acetylene flame should be long, bushy and bright yellow in color.



		(6)  Slowly open the oxygen valve on the cutting torch.  The flame will change to a bluish white flame.  The flame length will shorten until you get a bright inner cone surrounded by an outer flame of light blue.  This flame is called a neutral flame and will be used to preheat metal before cutting.



		(7)  Hold the torch so that the cutting oxygen lever or trigger can be operated with one hand.  Use the other hand to steady and maintain the position of the torch head to the work.



		(8)  Keep the flame at a 90 degree angle to the surface of the work, with the cones of the preheating flames about 1/16 inch above the edge of the surface on the line to be cut.



		(9)  Hold this position until the spot has been raised to a bright red heat, then slowly depress the cutting valve handle or trigger.



		(10) If the cut has been started properly, a shower of sparks will fall from the opposite side of the work.  Then move the torch at a speed which will allow the cut to continue penetrating the work.  A good cut will be clean and narrow.



	c.  Shutting Down the Cutting Torch Outfit.  Shut off by first closing the oxygen valve on the torch handle and then the acetylene valve.  Then close the acetylene and oxygen cylinder valves.  Drain the regulators and hoses by:



		(1)  Opening the torch acetylene valve until the acetylene stops flowing, then close the valve.



		(2)  Next, open the oxygen valve to drain the oxygen regulator and hose.  When the oxygen stops flowing close the valve.



		(3)  When these steps are performed properly, both the high and low pressure gages on the acetylene and oxygen regulator will register zero.



		(4)  Release tension on both regulator screws by turning the screws to the left until they rotate freely.



		(5)  If the outfit is not to be used for long periods of time it should be disassembled and stored to keep it serviceable, secure, and out of the hands of unauthorized personnel.



6.  PREPARATION OF TORCH OUTFIT FOR WELDING OPERATIONS



	a.  The steps for setting up for welding operations are the same as cutting operations until we reach the point of attaching the cutting torch to the welding torch handle, here we'll begin by:



		(1)  Attaching the desired welding tip size to the mixer head and screw it on hand tight aligning the tip for the direction of work to be accomplished.



		(2)  Turn on the oxygen and acetylene cylinder valves.  Turn the oxygen valve on slowly, then all the way open.  Turn the acetylene valve slowly about one half turn.



		(3)  Read the high pressure gages to check the cylinder pressures.



		(4)  Turn the oxygen regulator valve screw to the right until 30 psi registers on the low pressure gauge.



		(5)  Turn the acetylene regulator valve screw to the right until 3 psi registers on the low pressure gauge.



		(6)  Open the acetylene needle valve on the torch 1/4 turn and, using the friction ignitor, light the torch.  Continue to turn the needle valve until the flame burns clean.



		(7)  Open the oxygen needle valve slowly and adjust a neutral flame.  There are two clearly defined zones in the neutral flame.  The inner zone consists of a luminous cone that is bluish white.  Surrounding this is a light blue flame envelope or sheath.  This flame adjustment is used for most welding operations.



7.  WELDING PROCEDURES AND TYPES OF WELDS



	a.  The welding rod which is melted into the welded joint plays an important part in the quality of the finished weld.  Good welding rods are designed to permit free flowing metal which will unite readily with the base metal to produce sound clean welds of the correct composition.  Welding rods are made for various types of metal.



	b.  Fluxes are used in conjunction with the welding rod during special welding, such as brazing steel and cast iron, where the weld must be covered with a molten flux to prevent oxidation which will make the weld brittle and weak.



	c.  Forehand Welding.  In this method the welding rod precedes the torch.  The torch is held at an angle of approximately 30 degrees from the vertical, in the direction of welding.  The flame is pointed in the direction between the rod and the molten puddle.  This position permits preheating of the plate edges immediately ahead of the molten puddle.  By moving the torch and rod in opposite semicircular paths, heat can be carefully balanced to melt the end of the rod and side walls of the plate into a uniformly distributed molten puddle.



	d.  Backhand Welding.  In this method the torch precedes the welding rod.  The torch is held at an angle of approximately 30 degrees from the vertical away from the direction of welding, with the flame directed at the molten puddle.  The welding rod is between the flame and the molten puddle.  This position requires less semicircular motion than is used in forehand welding.



	e.  Welding Butt Joints.  Butt joints are the type used to join the edges of two plates of sheet metal up to 1/8 inch thick.  This type of joint is used for flat welding applications without any edge preparations.  When thicker plates are to be welded refer to TM 9-237, Welding Theory and Application, Chapter Three.





	f.  Lap Joints.  This type of joint is used to join two overlapping sections.  This weld can be done on one side only, but when it is doubled or welded on both sides it develops the full strength of the welded members.



	g.  Tee Joints.  Tee joints are used to weld two plates or sections whose surfaces are located approximately 90 degrees to each other at the joint.  All joining surfaces must be clean before attempting to weld.
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STUDENT OUTLINE



INVENTORY AND MAINTENANCE OF EQUIPMENT UNIQUE TO 5-TON WRECKERS



REFERENCES:



TM 9-2320-260-10

TM 9-2320-272-10

TM 9-243

TM 9-4910-593-12&P

LO 9-2320-260-12

LO 9-2320-272-12

SC 3433-90-CL-N03

SC 5180-90-CL-N39



TERMINAL LEARNING OBJECTIVE:  



2.1.1  Given a fully equipped 5-Ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, maintain the items of equipment unique to a 5-ton wrecker.  (3536.2.1)



2.2.1  Given a fully equipped 5-Ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, perform operator’s preventive maintenance on wrecker auxiliary tools and equipment.  (3536.2.2)



ENABLING LEARNING OBJECTIVES:



2.1.1a  Given a fully equipped 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, inventory the wrecker's basic issue items.  



2.1.1b  Given a fully equipped 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, perform operator maintenance on the wrecker's basic issue items.  



2.2.1a  Given a fully equipped 5-Ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, perform operator maintenance on 5-ton wrecker crane.



2.2.1b  Given a fully equipped 5-Ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, perform operators maintenance on 5-ton wrecker winch



OUTLINE



1.  INVENTORY THE BASIC ISSUE ITEMS OF THE M936 AND M816.  All military tactical wreckers are equipped with basic issue items (BII) and additional authorization list items.  These items must be inventoried and kept on the vehicle to aid you in the accomplishment of your mission.  These items are stored in different compartments and areas aboard the vehicle.



	a.  The BII for the 5-ton wreckers are listed in appendix "B" of the TM-10 for both the M939 and M809 Series vehicles.  The majority are arranged alphabetically and by usable on codes but, you will find that a few items are not.  Turn to appendix "B" in the TM-10 you have been provided and we'll see how to use this appendix.



	b.  Scope.  This appendix lists the BII for the 5-ton Series vehicles.  The lists are intended to help you identify and inventory the required items for 

each vehicle.  These are the minimum essential items required to operate the 5-ton vehicles and to perform emergency repairs.  All BII must be with the vehicle during operation.



	c.  Explanation of Columns.  The BII lists are divided into four columns with pictures of the individual items provided below the columns.



		(1)  Column (1).  The first column provides illustration numbers that are keyed to the illustrations.



		(2)  Column (2).  The second column provides the national stock number assigned each item.  These stock numbers will be used when ordering replacements when an item is lost or becomes unserviceable.



		(3)  The third column gives the item name, the Federal Supply Classification Manufacture's (FSCM) number, and the location where the item is meant to be stowed.  This column also includes the "Usable On Codes."  Depending on which TM-10 you're looking at, the usable on codes assigned to each BII tells you which vehicles in the M939 or 809 Series the item is used with.  You will notice that several BII have no usable on code listed; this simply means that these BII are common to all 5-ton vehicles in the series the particular TM your using pertains to.



		(4)  The last column gives you the quantity furnished/required to be used with or on the vehicle.



2.  Before we begin to learn about individual basic issue items (BII), I want to explain a problem you will encounter pertaining to BII and how that problem can be solved.



	a.  Obviously, whether the wrecker you are assigned to operate is an M936 or an M816, you would be expected to be able to perform the same tasks with either of those vehicles.



	b.  Well, recent changes to the TM-10's for both vehicles have resulted in lists of BII that are different for the M936 and the M816.  As a result, if you equipped your wreckers with only the BII listed in Appendix B of its respective TM-10 you could not perform all of the same tasks with either of the vehicles.



		(1)	For example the BII list for the M936 provides a 10 ton snatch block for the 5/8 cable on the front winch, the BII list for the M816 does not.  Therefore, since you are not authorized a 10 ton snatch block for the M816, you could not use your front winch for a self recovery which you could do with the M936.



		(2)	Also, the list provides two inter vehicle air hoses for the M816 to provide air to the towed vehicle's brake system, the BII list for the M936 provides only one hose.  Therefore, since you are only authorized one air hose for the M936, you could not tow an M809 Series vehicle with the brakes on the towed vehicle operational.



	c.  To solve this problem, we have compiled a list of BII that will cause commonality of capabilities between these two wreckers as it should be.  We have also recommended that the TM's be changed so that both manuals will specify a requirement for the same BII.  We made that recommendation via the submission of a NAVMC 10772 as we should have.



	d.  The remainder of this lesson will be taught as though the changes we have recommended have already been approved.  However, when you get to your unit, you should advise your Motor Transport Officer of the problem and equip your wrecker as he directs you to do so.



3.  The BII as depicted in your student handout will provide all the necessary items and their stowage locations to enable you to complete your various missions as a vehicle recovery operator.



	a.  Map Compartment.  The map compartment for the M816 is located in the right side of the dash; on the M936 it is located behind the passenger seat.  The BII for the map compartment is one pamphlet bag with the respective TM 10 and LO.  





	b.  Compartment No. 1 M936 / No. 2 M816.  This compartment is located beneath the cab on the driver's side of the M816 and beneath the cab on the passenger side of the M936.  The following items are stored in this compartment.



		(1)  The operator's tool bag.  This bag is provided to stow the various loose hand tools to keep them from being lost or scattered about.



		(2)  A pair of combination pliers, slip joint with cutter, 8 inches long.



		(3)  One cross tip Phillips No. 2 screwdriver with a 4 inch blade and 7 1/2 inches overall length.



		(4)  One flat tip screwdriver with a 1/4 inch wide tip and 4 inch long blade and 7 3/4 inches overall length.



		(5)  One oil plug key wrench, 1/2 inch square by 2 1/2 inches long.



		(6)  Two adjustable crescent wrenches, 8 and 12 inches long.



		(7)  An eight ton hydraulic jack with operating handle.  In order to raise the vehicle high enough to remove or replace the super single tires on this vehicle, you will need a 4 inch block under this jack.



		(8)  A thirty ton hydraulic jack and operating handle.  The TM states that this jack is stowed in compartment number 3B but, because of its weight and frequent use, we stow it in this compartment (Compartment # 1 M816).



		(9)  One wheel stud nut wrench and wheel stud nut wrench handle bar, most commonly referred to as the lug wrench and breaker bar.



		(10) A tire inflation gage and 30 foot hose assembly is provided for adjusting tire pressure.  This air hose is connected to the emergency air glad hand on the front or rear of the vehicle.



		(11) Six 3/4 inch cotter pins and three shear pins 3/8 inch by 2 5/8 inches are provided for the front winch drive shaft on the M816.  The front winch on the M936 is hydraulically driven and no shear pins are required.



		(12) Three 3/4 inch cotter pins and three shear pins 5/8 inch by 3 1/2 inches are provided for the rear winch drive shaft on both the M816 and the M936.



		(13) A two pound machinist ball-peen hammer and a 5/32 inch diameter by 2 inch drive point punch 8 inch overall length is provided.  The hammer and punch are used to drive broken shear pins out of the winch drive shafts.



		(14) A flexible grease gun extension adapter is provided to help you get to hard to reach lube fittings.



		(15) A twenty-five foot extension trouble light with a S8 incandescent bulb and a twenty-five foot extension cord are provided for night operation.  The receptacle for the light is located on the right side of the dash on the M936 and on the bottom left side of the dash on the M816.  The top of the lamp has an adjustable hood in case you must use the lamp at night in a blackout area.



		(16) Three single head open end wrenches sized 1 1/16, 1 5/8, and 1 13/16; all are fifteen inches long.



		(17) An adjustable (stilson) wrench fifteen inches long.



		(18) One heavy duty 18 inch pipe wrench.



		(19) An oil can.  The TM states the oil can is carried in a bracket by the crane seat on the M816 and on the left deck of the M936, but we put it in the tool box to keep it from rolling around and possibly getting lost.



		(20) One 6 1/2 inch cold chisel with a 3/4 inch cutting blade.



		(21) One drift punch ten inches long.



		(22) One first aid kit.  The M936 has a separate compartment under the passenger seat to the right of the battery box for this item.



		(23) One set of triangular shaped, reflector type, highway warning devices.  The warning markers must be placed around your work area when the disabled vehicle and wrecker presents a hazard to other traffic.  The markers are positioned per the instructions provided with the kit.



	c.  Compartment No. 3A M816/Compartment No. 1B M936.  Compartment 3A is located passenger side bed of the M816.  Compartment 1B is located at the right front corner of the crane body.  The following items are stowed in these compartments.

  

		(1)  Two twelve foot chains with a grab hook on one end and a pear shaped coupling ring on the other.  The links are 3/4 inches in diameter.



		(2)  One fourteen foot chain with a grab hook on each end.  The links are 3/8 inches in diameter.  This chain is not meant to be used for recovery operations because it only has a 6600 pound load rating.  It can be used for lifting loads and tie down.



		(3)  Two sixteen foot chains with two pear-shaped coupling rings and one grab hook and 5/8 inch diameter links.



		(4)  One tackle block with a single 4 3/4 inch single sheave and one tackle block with double 4 3/4 inch sheaves.  These blocks are used with one inch manila rope.



		(5)  One bar approximately thirty-five inches long, one inch thick hexagon shaped stock, with a pinch point and tapered offset blade.  This bar can be used for prying and ripping jobs.



		(6)  One wrecking bar with a gooseneck pinch point and a claw.  This bar can be used to pull nails and spikes, open heavy crates and do wrecking work.  



		(7)  One twenty-four inch cold chisel with a one inch cutting blade.



		(8)  Two fifty-nine to sixty-two inch crowbar of 1 1/2 inch diameter stock.  This bar is commonly referred to as the tank bar and can be used for heavy prying, moving timbers and other large objects short distances.  It can also be used for breaking up rock formations or hard earth when digging.  



		(9)  One hand operated grease gun that can be loaded with bulk grease or a fourteen ounce cartridge.



		(10) One ten pound sledge hammer.



		(11) One four pound single bit ax.



		(12) One five pound mattock pick and handle.



		(13) One short D-handle round point shovel.



		(14) Two ten ton capacity snatch blocks with a single ten inch sheave and a swivel hook.  These snatch blocks are used with 5/8 inch cable on the front winch.  These and all other blocks will be covered in detail during the vehicle recovery class.



		(15) Two fifteen ton capacity rigging blocks with a single ten inch sheave for 3/4 inch cable and a swivel eye and shackle.



		(16) Two twenty-five ton capacity rigging blocks with double eight inch sheaves with a swivel shackle.  These blocks will handle cable up to 7/8 inch diameter.



	d.  Compartment No. 3 M936/ Compartment No. 4 M816.  These are the small compartments under the right rear corner of the bed.  The following items are stowed in this compartment.





		(1)  One outrigger cranking bar twelve inches long and one inch in diameter.



		(2)  One inner boom jack pin.



		(3)  Two boom jack pins.



		(4)  Two boom jack tie bar pins.  The use of all boom jack pins will be explained during the loading class.



		(5)  Two axle clamp assemblies and clevises, which are part of the tow bar, are stowed in this compartment to keep them out of the weather and from damaging the threads on the clamp bolts.  The clamp assemblies are not listed as separate BII.



	e.  Compartment No. 5.  Compartment No. 5 is the same as No. 4 but, is located on the left rear corner under the bed.



		(1)  A second outrigger cranking bar.



		(2)  Two 7/8 inch diameter lifting shackles with pins.



		(3)  The technical manual states that the following items are stowed in this compartment; however due to the length and bulk of the rope, the size of the compartment, and the rapid deterioration during inclimate weather these items are normally stowed inside a dry area until needed.



			(a)  A one-hundred foot long 3/8 inch diameter manila rope.



			(b)  A one-hundred foot long 3/4 inch diameter manila rope.



			(c)  A three-hundred foot long one inch diameter manila rope.



	f.  Compartment No. 1A M936/Compartment No. 3B M816.  This compartment is located on the driver's side of the vehicle toward the front of the crane body for the M936.  Compartment 3B is located passenger side bed of the M816.  The following items can be found in these compartments.



		(1)  One twenty foot slave cable with standard NATO plug ends and two adapters for connecting the slave cable to the old standard two post plug.



		(2)  One set of bolt cutters thirty five to thirty-nine inches long with a cutting capacity for mild steel rods up to 9/16 inches in diameter.



		(3)  Two ten and one half foot long air connecting hoses that are used to supply air to the towed vehicle's air and brake systems.



		(4)  The next hose is a 1 3/16 inch hose, five foot long that is used to drain hydraulic oil from the storage tank on the side of the crane during required maintenance.



		(5)  A special one man crosscut saw four and one half feet long supplied with a supplementary handle for two man operation and a canvas cover used to store the saw when not in use.



		(6)  The welder's tool kit consists of tools designed for support of welding operations.  These are the same tools you inventoried during the oxygen/acetylene cutting and welding class.



		(7)  A cutting and welding torch outfit.



		(8)  A double leg chain sling with center ring and two grab hooks.



	g.  Equipment Mounted on the Vehicle.  Items not stowed in the main stowage compartments are stowed at specific convenient locations elsewhere on the vehicle.



		(1)  One wiffletree lifting bar is stored on the right deck of the vehicle and is used for lift tow operations.



		(2)  One "V" type tow bar with 5 pins (2 ¾ inch, 3- 1 inch) which is stored on the left deck of the vehicle and its proper use will be explained in detail during the towing class.



		(3)  Two boom jack base plates are stored in brackets on both sides of the rear winch.  Their use will be explained in the crane operations class.



		(4)  Two shipper braces mounted one on each side of the crane to the rear of the crane body.  Their use will be explained during later classes.



		(5)  One double leg cable sling with a center ring and two hook ends.  The ring attaches over the crane block hook and the two hook ends attach to the vehicle's rear bumperettes.



		(6)  Two field chocks are stored on the left deck of the vehicle body and are secured in place with one webbing strap 1 1/2 inches wide and twenty- four inches long.  The field chocks are used when winching heavy loads and will be covered during the winching class.



		(7)  Two 2 3/4 pound fire extinguishers with purple "K" dry chemical are stored in brackets behind the wrecker crane gondola.







		(8)  Two boom jacks, top and bottom tubes assembled, are stored on the left deck of the vehicle body and are secured in place with one webbing strap 1 1/2 inches wide and thirty-six inches long.  The boom jacks are used during crane operations and will be covered in a later class.



		(9)  One boom jack tie bar is also stored on the left deck with the boom jacks and is used to connect the boom jacks together for load lifting operations.



		(10)  One oxygen cylinder is stored in the storage bracket on the  front of the crane body.



		(11) One acetylene cylinder and one oxygen cylinder are located on the front of the crane body. (M936 tanks together/M816 Tanks separated)



		(12) A heavy duty vise with a swivel base and five inch stationary jaw is mounted on the right side of the front bumper.



		(13) One set of six padlocks with common keys are used to secure the storage compartments.



4.  ADDITIONAL AUTHORIZATION LIST.  The additional authorization list is a list of items authorized to support your vehicle mission.  These items do not come with the vehicle and must be purchased by your unit when authorized by your unit commander.



	a.  A flash light and four extra BA-30 dry cell batteries should be carried as an aid for night operations.



	b.  An extra bracket and 5 gallon fuel can mounted in front of the spare tire on the M936, and on the driver side running board on the M816.  If you use the fuel can, you will also need a flexible spout for the fuel can.  The flexible spout is normally carried in the tool compartment.



	c.  A water can carried on the bracket mounted on the front of the hydraulic oil reservoir is a valuable item during field operations and for washing after recovery operations.



	d.  One cover and two frames for the crane gondola (seat) is also handy during inclement weather.  The cover and frame is stowed in brackets in front of the spare tire.



	e.  Two wheel chocks with chain are also necessary items and should be stowed; one on each side of the vehicle bed.



	f.  One extra S8 incandescent lamp bulb for your extension light should be wrapped and stowed in the map compartment.



	g.  A 6 volt hand lantern and battery are also very handy for working under vehicles at night and should be stowed in the tool compartment.



	h.  A wire brush battery terminal cleaner, a wire brush, a battery terminal puller, a battery clamp spreader, and 1/2 and 9/16 inch open and box end wrenches are available and are stowed in the tool bag.



5.  PERFORM OPERATOR MAINTENANCE ON THE BASIC ISSUE ITEMS



	a.  Pliers.  Remove all dirt and grease with a clean rag and apply a light coat of oil after each use.  Replace all pliers which have broken jaws, handles, or cutting edges.



	b.  Vise.  Clean with a rag after each use, and apply a light coat of oil. Never oil a swivel base or swivel joint, as this decreases its holding power.  When the vise is not in use, bring the jaws lightly together and leave the handle in a vertical position.  This will protect the jaws.



	c.  Jacks.  Coat all surfaces with a thin film of light oil when not in use.  Check to ensure the jack operates properly.



	d.  Hammers



		(1)  Check for cracks in handles.  Replace the handle if it is cracked.  Check for a loose head.  Replace missing or makeshift wedges to be sure the head is tight.  If the head cannot be tightened, replace the handle.



		(2)  Periodically rub a small amount of linseed oil into wood handles to prevent the wood from drying out and shrinking.



	e.  Screwdrivers.  If screwdrivers become worn, chipped, or the edges become rounded, they can be reground or filed.  The sides must be parallel to keep the tool from lifting from the screw slot, and the tip must be square.  Replace a screwdriver that has a worn or damaged handle or rounded tip.  Wipe off dirt and grease with a clean rag.



	f.  Wrenches.  Clean all wrenches after each use.  Apply a thin film of oil to the metal parts of all wrenches before storing them.



	g.  Chisels.  Lubricate with a light coat of oil before storing.  Regrind broken or chipped edges before using.



	h.  Punches.  Clean with a clean rag after each use.  Apply a light coat of oil before storing.  Replace punches that have mushroomed ends.



	i.  Bolt Cutters



		(1)  Replace worn cutters when necessary.  Keep moving parts well oiled.  Before storing, wipe dirt and grease from the cutter and coat the metal parts with oil to prevent rust.



		(2)  Keep the adjusting screws just tight enough to ensure that the cutting edges meet along their entire length when the jaws are closed.



		(3)  Do not sharpen edges too sharp.  Leave the edge approximately 1/64 inch wide for longer jaw life.



	j.  Bars.  Bars require little maintenance.  They should be thoroughly cleaned after use when they accumulate dirt and grease.



		(1)  They should be covered with light oil before storing in a dry place.



		(2)  The ends of bars should be kept in shape by filing or grinding to their original shape.  When grinding, take care to cool the end being ground by dipping it in water frequently, so tempering is not lost.



	k.  Shovel, Ax, and Mattock.  Clean tools thoroughly after each use.  Keep edges sharp as required.  Oil metal parts before storage.  Treat wooden handles with linseed oil.



WARNING:  Cloths used to apply or remove linseed oil are fire hazards because they may ignite by spontaneous combustion.  These cloths should be either destroyed after use or hung up to dry in a well-ventilated area and stored in metal containers.



	l.  Saws.  Apply a light coat of oil to blades to prevent rusting.  Sharpen teeth with a file occasionally.  Always remove the nested saw blade from the handle for storage.  Always loosen the blade tension on a hacksaw when not in use.



	m.  Equipment Made of Rubber.  Clean all rubber with soap and water, then dry before storage.  Do not use dry cleaning solvents on rubber, it will cause dry rot.



	n.  Miscellaneous Tools



		(1)  Clean tow bars and boom jacks thoroughly with water after each use and dry.  Remove all rust with a wire brush.  Oil all moving parts with OE/HDO.



		(2)  Chains can best be cleaned by dragging them on a beach or in sand, blown off with an air hose, and lubricated with oil.  If sand is not available, chains must be cleaned with a wire brush.



		(3)  Snatch blocks should be cleaned thoroughly with soap and water and dried.  Blocks may be disassembled cleaned and lubricated as required.  Do not lubricate pulley grooves.



		(4)  Inspect ropes carefully at regular intervals to determine their condition.  Untwist the strands slightly to open the rope so that the inside can be examined.  Mildewed rope will have a musty odor and inner fibers of strands will have a dark stained appearance.  Dirt and sawdust like material inside the rope indicate damage.  If the rope has a central core, the core should not break away.  Pull two fibers from the inside of the rope and try to break them.  Sound fibers should offer considerable resistance to breakage.  When any unsatisfactory conditions are found, destroy the rope and replace it.
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STUDENT OUTLINE



CRANE OPERATIONS



STUDENT REFERENCES:



TM 9-2320-260-10

TM 9-2320-272-10

FMFRP 4-19



TERMINAL LEARNING OBJECTIVE:  1.6.1  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, operate wrecker.  (3536.1.6)



ENABLING LEARNING OBJECTIVES:   



1.6.1a  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, raise the boom.  

1.6.1b  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, lower the boom  



1.6.1c  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, raise the hoist. 

1.6.1d  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, lower the hoist. 

1.6.1e  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, extend the crowd.  



1.6.1f  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, retract the crowd.  



1.6.1g  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, swing the crane.





1.6.1h  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, stow the crane.



OUTLINE



1.  GENERAL INFORMATION AND SAFETY PRECAUTIONS



	a.  The M816 and M936 5-ton medium wreckers are equipped with a hydraulic powered, crane that is capable of rotating 360 degrees.  The crane boom extends from 10 to 18 feet and elevates to 45 degrees.  A data plate above the crane control lists safe load limits.  Safe load limits vary depending upon crane extension and how the crane operation is rigged.



		(1)  The crane has a maximum load limit of 10,000 pounds without the shipper braces or boom jacks in place, with the outriggers extended to the ground.



		(2)  If the crane is rigged with shipper braces or boom jacks and outriggers are extended to the ground, the maximum safe load limit is 20,000 pounds with a three part line.



	b.  Safety



		(1)  Prior to operating the crane, check the area for overhead obstructions and electrical lines.



		(2)  The crane deck must be cleared of any obstacles prior to traversing the crane boom left or right.



		(3)  All movements of the crane will be directed by a ground guide using the hand and arm signals for crane operations shown in FM 20-22. 



		(4)  All personnel operating or assisting the operator during crane operations will wear a hard hat.



		(5)  No one will stand on the crane deck when the shipper braces are removed and the crane is being operated.



2.  OPERATION OF THE OUTRIGGER



	a.  There are four outriggers on the 5-ton wrecker; one is located at each corner of the crane bed.  The main function of the outriggers is to stabilize and level the vehicle during heavy lift operations.



	b.  Position the outriggers as follows:





		(1)  Remove the retaining clip from the L-shaped pins and remove the pins.



		(2)  The outrigger is heavy.  Stand clear of the outrigger to avoid injury.  If necessary have an assistant help you.



		(3)  Pull the outrigger out until the frame hits the stop and lower the outrigger to a vertical position.



		(4)  Install the L-shaped pin into the frame and secure it with the retainer clip.



		(5)  Insert the outrigger crank handle into a hole in the outrigger adjusting collar.



		(6)  Direct an assistant to hold the adjusting collar, grasp the outrigger base plate and turn it counterclockwise until the base makes contact with the ground. Once that is completed adjust the outrigger adjusting collar until the gap is removed between the outrigger and the body of the wrecker.



		(7)  Repeat the same procedures for the three remaining outriggers.



3.  OPERATION OF THE M816 WRECKER CRANE



	a.  Prepare the Vehicle for Crane Operations



		(1)  Start the engine and move the vehicle to hard level ground if possible.



		(2)  For night operation, move the main floodlight control switch to the "ON" position if the tactical situation permits.



		(3)  Depress the clutch pedal all the way and place the transfer selector lever in "N" neutral.



		(4)  Place the transmission selector lever in fifth gear.



		(5)  Move the power divider control lever lock to the unlocked position and pull the power divider control lever forward to the engaged position and release the clutch pedal slowly.



		(6)  Press the electric brake lock button and hold.  Depress the service brake pedal down all the way and release.  Release the brake lock button.  The brakes are now locked in place and will remain locked until the brake pedal is depressed a second time.





		(7)  Move to the left rear deck of the vehicle and move the engine clutch control lever to the "DISENGAGE" position.



		(8)  Remove the safety pin and lockpin from the crane drive control lever.



		(9)  Move the crane drive control lever to the "ENGAGE" position.



		(10) Move the engine clutch control lever to "ENGAGE."



		(11) Move the throttle control lever forward to the engaged position.  The engine speed should automatically adjust to 1250 + 50 rpm.



	b.  Unstow and Operate the Crane



		(1)  Read each crane control directional data plate prior to moving the control arm.



		(2)  At this point, all crane movements will be directed by a ground guide.



		(3)  The crane operator will position himself in the crane seat.



		(4)  From left to right, the crane controls are:



			(a)  Boom control lever.



			(b)  Hoist control lever.



			(c)  Crowd control lever.



			(d)  Swing control lever.



		(5)  Grasp the hoist control lever and push it forward to "DOWN."   Lower the hoist block and have an assistant remove the hoist block tiedown sling.



		(6)  When lifting heavy loads, the telescopic shipper braces may be adjusted for lift height.  This operation will be discussed during (MT) VR 13108, Transporting a Disabled Vehicle.



		(7)  Slightly move the boom control lever to the "UP" position and release.  This action will release the pressure from the shipper braces.



		(8)  Direct an assistant to remove the retaining clip and pin from the bottom of the shipper brace.  Once the pins are removed from the bottom of both shipper braces, direct the assistant or assistants to stand clear.



		(9)  Move the boom control lever to the "UP" position until the bottom of the shipper braces clear any obstacles.  Slowly but steadily return the control back to the neutral position.



		(10) Get out of the crane seat and swing the shipper braces upward to the brace retaining brackets on each side of the boom.  Secure the braces to the brackets with the retaining clips attached to the brackets.



		(11) The crane controls are proportional.  The further the control is moved, the faster the crane will travel.  When operating the crane controls, move the lever or levers by beginning each movement slowly and stopping each movement slowly.  This will prevent the crane from bucking and jerking during operation.  This is very important when operating the crane with a load.



		(12) To raise the boom, pull the boom control lever back to the "UP" position.



		(13) To lower the boom, push the boom control lever forward to the "DOWN" position.



		(14) To raise the hoist, pull the hoist control lever back to the "UP" position.



		(15) To lower the hoist, push the hoist control lever forward to the "DOWN" position.



		(16) To extend the crowd, move the hoist control lever to the "DOWN" position and the crowd control lever to the "EXTEND" position at the same time.  Both control levers must be moved at the same time to prevent the hoist from jamming inside the end of the crowd.



		(17) To retract the crowd, move the hoist control lever to the "UP" position and the crowd control lever to the "RETRACT" position at the same time.  This action will keep a load at the same height during loading operations.



		(18) To swing the crane left, push the swing control lever forward to the "LEFT" position.



		(19) To swing the crane right, pull the swing control lever back to the "RIGHT" position.



		(20) After operating the crane controls swing the crane back to the center and toward the rear of the vehicle.



	c.  Stow the Crane



		(1)  Ensure the crane boom is high enough for the shipper braces to clear any objects when they are brought back down to the stow position.



		(2)  Remove the retaining pins from the shipper brace stow brackets and swing the shipper braces down.



		(3)  Have an assistant guide the shipper braces into the shipper brace brackets as the operator brings the boom down.



		(4)  Install the L-shaped retaining pins in the brackets and shipper braces.  It may be necessary to slightly move the boom up or down to install the pins.  Install the retaining clips in the L-shaped retaining pins.



		(5)  Move the boom control lever to the "DOWN" position until the shipper braces lock into position.



		(6)  Place the boom tiedown sling on the hoist block and secure it to the eyes on the vehicle body.



		(7)  Move the hoist control lever up until the sling becomes snug.  Do not over tighten the sling, damage to the equipment may occur.



	d.  Stow the Outriggers



		(1)  Insert the handle in the outrigger collar and turn it until the outrigger rises off the ground its full length of travel.



		(2)  Remove the L-shaped pin from the frame, swing the outrigger base up, slide the outrigger shaft into the frame all the way, and secure it in place with the L-shaped pin and retaining pin.



	e.  Prepare the Vehicle for Travel



		(1)  Move the throttle control lever rearward all the way.



		(2)  Move the engine clutch control lever to "DISENGAGE."



		(3)  Push the crane control lever to "DISENGAGE" and install the lock pin to lock the lever in place.



		(4)  Go to the cab and move the power divider control lever back to the disengaged position and lock it in place.



		(5)  Depress and release the service brake pedal to disengage the electric brake lock.



		(6)  Ensure the main floodlight switch is off if it was used.



		(7)  Depress the clutch pedal, put the transmission in neutral.



		(8)  Shut down the engine.



4.  OPERATION OF THE M936 WRECKER CRANE



	a.  Prepare the Vehicle for Crane Operations



		(1)  Start the vehicle and park it on a hard level surface if possible.



		(2)  Position the outriggers on the ground.  Outrigger operation is exactly the same on the M936 as it is on the M816.



		(3)  Place the transfer case shift lever in neutral.



		(4)  Place the transmission in "1-5," (drive).



		(5)  Unlock the safety latch and push the transfer case power takeoff lever back to engage.



		(6)  Pull out the hand throttle control to its last stop.  The engine speed should automatically adjust to 1250 + 50 rpm.



		(7)  Turn on the floodlight control switch if the operation is at night and the tactical situation permits.  Turn on the amber warning light if it is required for traffic safety.



	b.  Unstow and Operate the Crane



		(1)  Read each crane control directional data plate prior to moving the control arm.



		(2)  At this point, all crane movements will be directed by a ground guide.



		(3)  The operator will position himself in the crane seat.



		(4)  Unstow the crane by bringing the hoist down to relieve the tension on the hook tiedown sling.  Remove the sling.



		(5)  Unstow the shipper braces from the stowage brackets and secure them to the brace retaining brackets on the boom.



		(6)  Operate the crane as directed by the ground guide.  All crane control operations are exactly the same as on the M816 wrecker crane.



	c.  Stow the Crane



		(1)  Center the crane and stow the shipper braces using the same techniques as performed on the M816.



		(2)  Stow the hoist with the hook tiedown sling.



		(3)  Stow the outriggers.



	d.  Prepare the Vehicle for Travel



		(1)  Release the hand throttle by turning it 1/4 turn and pushing it in all the way.



		(2)  Pull the transfer case power takeoff lever forward to disengage and lock the safety latch.



		(3)  Place the transmission in "N" neutral.



		(4)  Place the transfer case in "HIGH" range.



		(5)  Turn off the floodlight switch and amber warning light switch if it was used.



		(6)  Shut down the vehicle.
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STUDENT OUTLINE



LOADING OPERATIONS WITH 5-TON WRECKERS



STUDENT REFERENCES:



TM 9-2320-260-10

TM 9-2320-272-10

Construction Industry Manufacturer's Association, Crane Safety Manual



TERMINAL LEARNING OBJECTIVE:  2.3.1  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, representative cargo, and empty cargo vehicles, per the references, perform vehicle loading operations.  (3536.2.3)



ENABLING LEARNING OBJECTIVES:  



2.3.1a  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, representative cargo, and empty cargo vehicles, per the reference, prepare the wrecker for crane operations. 



2.3.1b  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, representative cargo, and empty cargo vehicles, per the reference, attach the rigging.  



2.3.1c  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, representative cargo, and empty cargo vehicles, per the reference, load the cargo.  



2.3.1d  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, representative cargo, and loaded cargo vehicles, per the reference, unload the cargo.



OUTLINE



1.  INSTALL THE BOOM JACKS ON THE WRECKER FOR HEAVY LIFTING OPERATIONS



	a.  The boom jacks are usually employed when a heavy lift (over 10,000 pounds) must be performed.  The boom jacks may be employed toward the rear of 

the wrecker or on either side of the wrecker depending on the situation.  If the approach to the cargo or equipment is limited by space, you may have to lift the load from the side in order for the cargo vehicle to maneuver under the load.  When the boom jacks are used it will not be possible to swing the load.



	b.  Employ the Boom Jacks



		(1)  Unstow the crane, remove the shipper braces, and extend the crowd to approximately the fifteen foot mark.



		(2)  Remove the boom jacks, tiebar, the jackpin and the base plates from the wrecker.



		(3)  Remove both retaining pins from the jack pin and insert the jack pin in the hole at the boom twelve foot mark on the M936 or the thirteen foot mark on the M816.



		(4)  Insert the ring-shaped pins in the boom jacks to prevent them from extending during installation.  Insert the yoke on the female end of the boom jack on the jack pin.  One boom jack will be placed on the right side of the crane boom and one on the left.  Insert the retaining clips.



		(5)  Position the tiebar between the two boom jacks and secure the tiebar with the T-shaped pins to the brackets located near the bottom of the boom jacks.



		(6)  Lift the crane boom high enough to raise the boom jacks slightly off the ground.



		(7)  Position the base plates under the boom jacks.  Lower the crane boom until the holes in the yoke ends of the boom jacks line up with the holes in the base plates.  Insert the L-shaped pins and the retaining clips to secure the base plates to the boom jacks.



		(8)  Adjust the length of the boom jacks by removing the ring-handle pin.  Raise the boom crane until the boom jacks are extended to the desired length and insert the ring-handle pin.  The desired length of the boom jacks will be determined by the maximum height that the load must be lifted.



		(9)  After adjusting the length of the boom jacks lower the crane boom until all of the down pressure on the crane boom rests on the boom jacks.



		(10) To lift or lower a load simply raise or lower the crane hoist.



		(11) When the boom jacks are employed you must also employ the outriggers on the same side as the boom jacks.



	c.  Remove the Boom Jacks



		(1)  Relieve the down pressure from the boom jacks by slightly raising the crane boom.



		(2)  Remove the ring-shaped pins from the boom jacks and retract them to their shortest length by lowering the crane boom.  Reinsert the ring-shaped pins.



		(3)  Lift the crane boom slightly until the pressure is released between the boom jacks and the base plates.  Remove the L-shaped pins from the base plates.



		(4)  Raise the crane boom and remove the base plates.



		(5)  Lower the crane boom until the yoke ends of the boom jacks rest on the deck.  this will prevent the boom jacks from swinging together when the tiebar is removed.



		(6)  Remove the T-shaped pins from the tiebar brackets and remove the tiebar from the boom jacks.



		(7)  Remove the retaining clips from the jack pin and remove the boom jacks.



		(8)  Remove the jack pin from the crane boom.



		(9)  Retract the crowd and reinstall the shipper braces.



		(10) Stow the outriggers and prepare the vehicle for travel.



		(11) Stow the boom jacks, base plates, tiebar and other equipment on the wrecker.



2.  LOAD CARGO ON A CARGO VEHICLE USING THE WRECKER CRANE



	a.  Safety



		(1)  All personnel involved in the loading procedures will wear a hard hat, to include the crane operator, the ground guide, and any assistants.



		(2)  It is recommended that all personnel wear safety boots if they are available.



		(3)  All personnel operating the M816 should wear hearing protection.





		(4)  All loose jewelry will be removed, all boots will be bloused if coveralls are worn, and all sleeves on upper body garments will be buttoned or otherwise secured to avoid the danger of catching them in moving parts or controls.



		(5)  Clean mud or grease from your shoes prior to mounting the crane to avoid slipping on the crane walkways.



		(6)  All personnel will operate the crane from a seated position in the crane seat.



		(7)  Do not exceed the capacities indicated on the crane capacity chart.  Damage to equipment and injury or death to personnel may occur if you do.



		(8)  The operator shall respond to operating signals only from the appointed signal person, but shall obey a stop signal at any time from anybody.



		(9)  Clear the area around the crane walkways to prevent damage to the crane when you swing the load left or right.



		(10) Never allow anyone to ride the hook or the load.



		(11) An operator shall not swing a load over personnel, or allow them to work under any part of the crane or the load.



		(12) Use only approved slings or chains for loading operations.



	b.  Load Cargo on a Cargo Vehicle Using the Wrecker Crane



		(1)  Position the 5-ton wrecker near the load.



		(2)  Prepare the wrecker for crane operations.



		(3)  Position all four outriggers to the ground.



		(4)  Prepare the crane for loading procedures by unstowing the crane hoist and removing the shipper braces.



		(5)  Connect an approved sling to all four corners of the load whenever possible.



		(6)  Connect tow tag lines to the load to prevent the load from spinning during loading operations.  One or more assistants will be required to hold the tag lines to maintain control of the load.





		(7)  Slowly swing the crane boom over the load.



		(8)  Lower the hoist to the center of the load and connect the sling to the hoist hook.



		(9)  Lift the load a few inches off the ground to ensure that the load is level and the sling is centered on the load.  It may be necessary to adjust the sling to meet these conditions.



		(10) Keep the load as close to the ground as possible to prevent damage to the load or injury to personnel if the load should fall.



		(11) Swing the load toward the cargo vehicle.  Swing the load slowly to prevent it from swinging back and forth.



		(12) Always keep your eyes on the moving load or the ground guide.  Pay attention at all times.  If you must turn your attention elsewhere, stop the loading operation.  If you cannot see your ground guide, stop the crane.



		(13)  When using tag lines to guide a load do not wrap the line around any part of your body or clothing.  You may have to release the line quickly to avoid injury.



		(14) Control the load at all times.  Do not allow the load to come in contact with any part of the wrecker or other objects.



		(15) When the load approaches the cargo vehicle stop the swinging procedure.  Lift the load a few inches higher than the bed of the cargo vehicle either by raising the hoist and/or the boom.



		(16) Swing the load over the cargo area of the cargo vehicle.  Try to center the load over the cargo bed.



		(17)  When the load is over the desired position of the cargo bed, slowly lower the load until it makes contact with the cargo vehicle.



		(18)  Lower the crane hoist and remove the sling from the hoist hook.  Remove the tag lines.



		(19) It will be the responsibility of the cargo vehicle operator to secure the cargo to the loaded vehicle.



		(20) The same procedures will apply when unloading cargo from a cargo vehicle.



		(21) It is important to remember that all crane movements be made slowly to maintain control of the load during loading or unloading procedures.�This page intentionally left blank for NOTES:
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STUDENT OUTLINE



WINCH OPERATION



STUDENT REFERENCES:



TM 9-2320-260-10

TM 9-2320-272-10



TERMINAL LEARNING OBJECTIVE:  1.6.2  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, and all Basic Issue Items, per the reference, operate the wrecker winches.  (3536.1.6)



ENABLING LEARNING OBJECTIVES:  



1.6.2a  Given a 5-ton tactical wrecker, TM 9-2320-260-10, and all Basic Issue Items, per the reference, operate the front winch of the M816.  



1.6.2b  Given a 5-ton tactical wrecker, TM 9-2320-260-10, and all Basic Issue Items, per the reference, operate the rear winch of the M816.  



1.6.2c  Given a 5-ton tactical wrecker, TM 9-2320-272-10, and all Basic Issue Items, per the reference, operate the front winch of the M936.  



1.6.2d  Given a 5-ton tactical wrecker, TM 9-2320-272-10, and all Basic Issue Items, per the reference, operate the rear winch of the M936.



OUTLINE:



1.  SAFETY



	a.  Hearing protection is required for all personnel working in and around the M816 while the vehicle engine is running.



	b.  Do not operate the winch with a shear pin other than the pin prescribed in the parts list for the winch being used.



	c.  Always stand clear of a winch cable under load.  A snapped cable can cause serious injury or death.



	d.  Wear hand protection when handling the winch cable.  Do not allow the cable to run through your hands.  Broken wires can cause injury.



	e.  The operator and ground guide must discuss and create hand and arm signals prior to operating any winch.



	f.  Leave at least four turns of winch cable on the drum when operating under load.  The cable clamp screw by itself will not hold the cable around the drum when a load is being pulled.



2.  WINCH CAPACITIES	



	a.  The maximum winch capacity for the front winch of both the M816 and M936 for a single line pull is 17,000 pounds. For a multi-line pull the maximum capacity will be 20,000 pounds.   



	b.  The maximum capacity for the rear winch on both the M816 and M936 for a single line pull is 28,000 pounds. For a multi-line pull the maximum capacity will be 45,000 pounds.  



3.  FIELD CHOCKS



	a.  Install the field chocks for heavy recovery operations or operations on slippery terrain.



	b.  The field chocks can be used for recovery operations from the front or rear of either wrecker.  To install the field chocks:



		(1)  Remove the chocks from the storage area at the rear of the wrecker.



		(2)  Insert the chocks in the left and right brackets below the front bumper for front winching operations and to the left and right brackets below the rear bumperettes for rear winch operations.



		(3)  For indirect pulls, pulls from the left or right side, install the chocks in the brackets on the left side of the rear bumperettes for left side pulls or in the brackets on the right side of the bumperettes for right side pulls.



		(4)  Insert the safety pin through the bracket and yoke to secure each chock in place.



		(5)  Dig two twelve-inch holes at the spade end of the chocks.  Insert the spade ends in the holes.





4.  FRONT WINCH OPERATION OF THE M816.  The front winch is used mainly for self recovery or as an anchor point when using the rear winch.



	a.  When unwinding any winch cable, one or more assistants will be needed to keep tension on the cable as it is payed out.



	b.  The winch control lever has five positions.  From the top position to the bottom position, they are:



		(1)  Reverse.



		(2)  Neutral.



		(3)  Low (forward).



		(4)  Neutral.



		(5)  High (forward).



	c.  Unwinding the Winch Cable



		(1)  Start the engine.



		(2)  Park the vehicle directly in line with the object to be winched.



		(3)  Place the transmission and transfer case in neutral.



		(4)  Pull the parking brake up to engage.



		(5)  Pull the drum lock knob all the way out, turn 1/4 turn, and let it go.  This releases the drum lock pin.



		(6)  Pull the level wind lock knob all the way out, turn it 1/4 turn, and release.



		(7)  Pull the tensioner lever latch all the way out, turn it 1/4 turn, and release.



		(8)  Pull the tensioner lever toward the left side of the vehicle as far as it will go.



		(9)  Engage the drum jaw by moving the drum clutch lever away from the winch.



		(10)	Release the hinged locking plate on the floor board.



		(11) Depress the clutch pedal and place the winch control lever in reverse position.  Release the clutch pedal.

		(12) Depress the accelerator pedal to unwind the winch cable at a higher speed.



		(13) Ensure that an assistant keeps tension on the cable by pulling it during unwinding.



	d.  Stopping the Winch



		(1)  Reduce engine speed by releasing the accelerator pedal or hand throttle.



		(2)  Depress the clutch pedal and place the winch control lever in "N" neutral position.  Release the clutch pedal.



	e.  Rewinding the Winch Cable



		(1)  Push the tensioner lever toward the right side of the vehicle as far as it will go.



		(2)  Pull the tensioner lever latch all the way out, turn it 1/4 turn back to the lock position and release.  This action will relieve the assistant of keeping tension on the cable as it returns to the winch drum.



		(3)  Depress the clutch pedal and place the winch control lever in "L" low position.  Release the clutch pedal.



		(4)  Regulate winch operating speed by depressing the accelerator pedal or pulling out the hand throttle control handle.



		(5)  Have an assistant signal you as the cable chain approaches the drum.



		(6)  Stop the winching operation at this time.



		(7)  Depress the clutch pedal and place the winch control lever in "N" neutral position and release the clutch pedal.



	f.  Preparing the Winch for Travel



		(1)  Position the cable chain under and over the left frame extension, then across the top of the bumper so the chain hook can be attached to the right towing shackle.  Remove the left shackle and place it over the chain, then reinstall the towing shackle.



		(2)  Do not force the clutch drum lever to free the clutch.  Engage the power takeoff in forward or reverse gear, as required, and slip the engine clutch slightly while an assistant attempts to disengage the drum clutch lever.

		(3)  Disengage the drum jaw clutch by moving the drum clutch lever as far as it will go toward the winch.  Swing the hinged plate down to lock the drum clutch lever.



		(4)  Lock the drum in place by pulling out the drum lock knob and turning it 90 degrees and releasing it.  If necessary, rotate the drum by hand to allow the drum lock plunger to engage the nearest hole of the drum flange.



		(5)  Lock the level wind by pulling the lock knob all the way out, rotating it 1/4 turn and releasing it.  If necessary, move the level wind by hand to allow the lock plunger to engage the hole in the winding frame.



		(6)  Swing the hinged holding plate on the floorboard down and around the winch control lever to secure the lever in place.



	g.  Front Winch Shear pin Replacement.  An aluminum shear pin connects the front winch drive shaft to the front winch.  The shear pin is designed to break whenever the winch is overloaded.



		(1)  If the shear pin becomes unserviceable during operation, it can be replaced on site.



		(2)  Never substitute rivets, pins, bolts, or nails for the shear pin.  It could cause excessive damage to the equipment.



		(3)  Turn the universal joint yoke on the winch drive shaft and ALIGN the shear pin holes in the yoke with the hole through the shaft.



		(4)  Push the broken part of the shear pin from the yoke and winch shaft with the new shear pin and install the new cotter pins on each end.



5.  REAR WINCH OPERATION OF THE M816.  The rear winch is used for heavy duty recovery operations because of its heavy pulling capabilities.  



	a.  Unwinding the Winch Cable



		(1)  Start the vehicle.



		(2)  Position the wrecker to align the rear winch with the load to be winched.



		(3)  Depress the clutch pedal all the way.



		(4)  Press the electric brake lock switch button and hold.



		(5) Depress the service brake pedal down all the way and release.



		(6) Release the brake lock switch button.  The brakes should be electrically locked.  Test the brakes to ensure they did, in fact, lock.  If not, repeat the same procedure again.



		(7)  Place the transfer selector lever in "N" neutral position.



		(8)  Place the transmission in "4" fourth gear.



		(9)  Move the power divider control lever lock to the unlock position.



		(10) Push the power divider control lever down (toward the front of the vehicle) to the engaged position.



 		(11) Release the clutch pedal slowly.



		(12) For night operation, move the main floodlight control switch to the "ON" position (if the tactical situation permits).



		(13) Move the floodlight switch to the "ON" position for each floodlight to be used.



		(14) Pull the level wind lock knob all the way out, rotate it 1/4 turn and release.



		(15) Move the engine clutch control lever, located directly in front of the rear winch, to "DISENGAGE" position.



		(16) Pull the cable tensioner control valve lever up to the "OFF" position.



		(17) Remove the lock pin from the winch shift lever and move the lever to the "UNWIND" position.



		(18) Move the engine clutch control lever to "ENGAGE" position and back to "DISENGAGE" position quickly to release the tension on the cable chain.



		(19) Have an assistant unhook the winch cable chain from the stowed position and hold the chain until signaled to pull.



		(20) The assistant must keep tension on the winch cable while the winch drum is turning so that the cable does not get crossed on the drum.



		(21) Move the engine clutch control lever to "ENGAGE" position.  Signal your assistant to pull on the cable.



		(22) To increase winching (engine) speed move the throttle lever, located to the right of the winch as you face it, toward the rear of the vehicle.  To decrease engine speed pull the throttle rearward.

	b.  Stopping the Winch



		(1)  Move the engine clutch control lever to the "DISENGAGE" position.



		(2)  Move the cable tensioner control valve lever down to "ON" position.



		(3)  Move the rear winch shift lever to "NEUTRAL" position.



		(4)  Move the throttle control lever rearward to reduce engine speed.



		(5)  Lock the rear winch shift lever with the lock pin.



		(6)  Move the engine clutch control lever to "ENGAGE" position.



	c.  Rewinding the Winch Cable



		(1)  Start the engine.



		(2)  Ensure the cable tension control valve is in the "ON" position.



		(3)  Move the engine clutch control lever to "DISENGAGE" position.



		(4)  Move the rear winch shift lever to "WIND" position.



		(5)  Move the engine clutch control lever to "ENGAGE" position.



		(6)  Move the throttle control lever forward to slowly rewind the winch cable.



		(7)  When the chain clevis enters a point between the side rollers, stop the rewinding operation.



	d.  Prepare the Winch for Travel



		(1)  Place the winch cable chain and hook up through the right rear bumperette, across and down through the left rear bumperette.  Secure the cable chain by placing the hook around the chain between the bumperettes.



		(2)  Remove the slack in the winch cable by moving the winch shift lever to "WIND" position.



		(3)  Move the engine clutch control lever to "ENGAGE" position, then quickly to "DISENGAGE" position.



		(4)  Move the throttle control lever rearward to reduce engine speed.





		(5)  Move the engine clutch control lever to "DISENGAGE" position.



		(6)  Move the winch shift lever to "NEUTRAL" position.



		(7)  Install the lock pin in the winch shift lever.



		(8)  Move the engine clutch control lever to "ENGAGE" position.



		(9)  Pull the level wind lock knob 1/4 turn and release.



		(10) Move the level wind carriage toward either side until it is locked in position.



		(11) Go to the cab, move the power divider lever up to "DISENGAGE" position and move the lever lock down to the locked position.



		(12) If necessary, move the main floodlight switch to "OFF" position.



		(13) Depress the clutch pedal all the way.



		(14) Move the transmission to first gear.



		(15) Move the transfer lever up to "HIGH" position.



		(16) Depress the brake pedal once or twice to release the electric brake lock.



		(17) Release the clutch pedal slowly and attempt to drive the vehicle to ensure the electric brake lock has disengaged.



		(18) Stop the vehicle and set the hand brake.



		(19) Ensure the transmission and transfer are in "N" neutral position and shut down the engine.



	e.  Rear Winch Shear pin Replacement.  Remember never use any type metal pin in place of the shear pin.  Make sure you use the correct part number shear pin only.



		(1)  Spread a small amount of grease around the new shear pin.



		(2)  Working under the truck, turn the winch-driven gear sprocket until the hole lines up.



		(3)  Put the shear pin in the hole in the sprocket and use a punch and hammer to tap the shear pin in all the way.



		(4)  Install the cotter pin and spread the open ends around the shear pin.



6.  FRONT WINCH OPERATION OF THE M936 (CAUTION: Check the hydraulic oil reservoir level before operating the winch.) 



	a.  Unwinding the Front Winch



		(1)  Free the winch cable chain and hook from the front bumper.



		(2)  Pull out the drum lock knob, rotate it 1/4 turn and release.



		(3)  Pull out the level wind lock knob, rotate it 1/4 turn and release.



		(4)  Pull out the cable tensioner lock knob with your left hand and push the tensioner lever toward the left side of the vehicle with the right hand.  Release the lock knob.



		(5)  Start the engine.



		(6)  Release the hinged latch and pull the clutch lever as far back as it will go.  Do not force the clutch lever.  If the clutch lever will not engage:



			(a)  Have an assistant operate the clutch lever after the vehicle is completely prepared to operate the front winch.



			(b)  Push the power takeoff control lever to engage and move the winch control lever slightly toward wind.  At the same time, the assistant must engage the clutch lever.



		(7)  Press the lockout switch and shift the transfer case shift lever down into high range.



		(8)  With the parking brake applied, place the transmission selector lever in "1-5" and pull the power takeoff control lever back to "ENGAGE" position.  Return the transmission selector lever to "N" neutral position.



		(9)  Direct an assistant to maintain manual tension on the cable while the cable is being fed out.



		(10) Push the winch control lever forward to "WINCH" position.



		(11) Unwinding or rewinding speed is regulated by the accelerator or hand throttle.



		(12) Release the winch control lever to stop the unwinding procedure.  The winch control lever is spring loaded and will automatically return to the "Neutral" position.



	b.  Rewinding the Front Winch Cable



		(1)  Pull out the tensioner lever lock knob and push the tensioner lever back toward the right side of the vehicle as far as it will go.  Release the lock knob.



		(2)  Pull the winch control lever back to the "WIND" position.



		(3)  Control the winding speed with the accelerator or hand throttle.



		(4)  Have an assistant signal you as the cable chain approaches the winch drum.



		(5)  Stop the winching operation at this time by releasing the winch control lever, when signaled by the ground guide.



		(6)  If the temperature is above 70 degrees Fahrenheit, stop winding operation by releasing the winch control lever after every 100 feet of cable has been winched in.  Stop winching operations for six minutes.  During this period, leave the truck engine idling and the power takeoff control lever engaged.  Failure to do this will cause damage to the winch.



	c.  Prepare the Winch for Travel



		(1)  Stow the cable chain in the same manner as is used on the M816 wrecker.



		(2)  Disengage the drum clutch by pushing the clutch control lever toward the winch.



		(3)  Do not force the clutch control lever.  If the lever does not easily disengage, slightly engage the winch control lever in "WIND" until the clutch control lever returns without force.



		(4)  Swing the hinged latch down to lock the clutch control lever in "DISENGAGE" position.



		(5)  Pull out the drum lock knob, rotate it 1/4 turn and release.  If necessary turn the drum by hand to allow the drum lock plunger to engage.



		(6)  Manually push the level wind completely to the operator side of the level wind frame.  Pull out the level wind lock knob, rotate it 1/4 turn and release.  If necessary, adjust the level wind to assure the lock plunger engages.

		(7)  Push the transmission power takeoff control lever forward to "DISENGAGE" position.



		(8)  Shut down the vehicle.



7.  REAR WINCH OPERATION OF THE M936



	a.  Unwinding the Rear Winch Cable



		(1)  Start the vehicle engine.



		(2)  Place the transfer case shift lever in neutral.



		(3)  Place the transmission selector lever in "1-5."



		(4)  Unlock the safety latch and push the transfer case power takeoff lever back to engage.



		(5)  Pull out the hand throttle control and set the engine speed between 1250 and 1300 rpm as indicated by the tachometer.



		(6)  Turn on the floodlight control switch if the operation is at night and the tactical situation permits.



		(7)  Turn on the amber warning light switch, if required, and if the tactical situation permits.



		(8)  Move to the rear of the vehicle and release the level wind by pulling out the lock knob, rotating it 1/4 turn and releasing it.



		(9)  Turn on floodlights if required.



		(10) Remove the travel pin and pull the torque control lever outward to "HIGH" position.



			(a)  The torque control lever must be engage in "HIGH" or "LOW" before the directional control lever can be operated.



			(b)  If the torque control lever is in "HIGH," it has high torque but low speed.  This position is used for heavy loads.



			(c)  If the torque control lever is in "LOW," it has low torque and high speed.   This position is used for light loads or when it is necessary to retrieve a cable quickly.



		(11) Release the cable tensioner switch by pushing the switch up to "OFF" position.



		(12) Remove the travel pin and briefly pull the directional control lever outward to "UNWIND" until the winch cable chain and hook are loosened from the rear bumperettes.



		(13) Direct an assistant to free the cable hook and chain from the rear bumperettes.



		(14) With the assistant maintaining manual tension on the cable, pull the directional control lever outward to "UNWIND."



		(15) If you wish to speed up the unwinding procedure, release the directional control lever, push the torque control lever forward to "LOW."  Pull the directional control lever outward to unwind.



		(16)  After the required length of cable has been unwound, return the directional control lever to neutral and place the tensioner switch to "ON" position at the same time.  This will stop winching operation and keep the cable tight on the drum.



	b.  Rewinding the Rear Winch Cable



		(1)  Push the torque control lever forward to "LOW" for light loads or high speed, or pull the lever outward to "HIGH" for heavy loads at low speed (higher torque).



		(2)  Push the directional control lever forward to "WIND."



		(3)  When the cable chain approaches the guide rollers, release the directional control lever to stop the winding procedure.



	c.  Prepare the Winch for Travel



		(1)  Manually push the level wind completely to the right.  Pull out the lock knob, rotate it 1/4 turn and release.  If necessary, adjust the level wind to assure the lock plunger engages.



		(2)  It may be necessary to disengage the tensioner and manually keep tension on the cable in order to move the level wind to the right.



		(3)  Stow the cable chain and hook through the rear bumperettes in the same manner as on the M816 rear winch.



		(4)  Briefly push the directional control lever in to "WIND" to remove the cable chain slack.  Return the lever to neutral when the cable is snug and replace the travel pin.



		(5)  Pull the cable tensioner switch up to disengage the tensioner.



		(6)  Place the torque control lever in neutral and replace the travel pin.



		(7)  Turn off the floodlights if used.



		(8)  Disengage the hand throttle control by rotating the handle and pushing it in to allow the engine speed to drop to an idle.



		(9)  Push the transfer case power takeoff lever back to disengage and lock it in position.



		(10) Place the transmission selector lever in "N" neutral.



		(11) Turn off the main floodlight switch and the amber warning light switch if used.



		(12) Push the transfer case shift lever down to "HIGH" range.



		(13) Shut down the vehicle engine.
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RECOVERY OF DISABLED VEHICLES
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TERMINAL LEARNING OBJECTIVE:  



1.1.1  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, recover the disabled vehicle with winches.  (3536.1.1)



1.2.1  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, recover the disabled vehicle with crane.  (3536.1.2)



1.3.1  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, recover the disabled vehicle by towing.  (3536.1.3)



1.6.3  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19, a disabled vehicle, and all Basic Issue Items, per the reference, recover the disabled vehicle at night under blackout conditions.  (3536.1.6)



ENABLING LEARNING OBJECTIVES:



1.1.1a  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, determine the resistance of the disabled vehicle.  



1.1.1b  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, prepare the rigging for vehicle recovery.  



1.1.1c  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, recover a mired vehicle.  



1.1.1d  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, recover a mechanically disabled vehicle using a change of direction rigging system.  



1.1.1e  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, recover an overturned vehicle.  

1.2.1a  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, prepare the wrecker for crane operations.



1.2.1b  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, attach rigging to the disabled vehicle.



1.2.1c  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, recover the disabled vehicle.



1.3.1a  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, prepare the disabled vehicle for towing.



1.3.1b  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, attach the tow bar.



1.3.1c  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, couple air line and safety chains.



1.3.1d  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, FMFRP 4-19,  a disabled vehicle, and all Basic Issue Items, per the references, tow the disabled vehicle.



OUTLINE



1.  DETERMINE RESISTANCE OF A DISABLED VEHICLE  



	a.  Resistance Definition.  Resistance can be defined as an opposing force that prevents movement.  In recovery operations, resistance is caused most often by terrain conditions.  Therefore, vehicles disabled by terrain are of  

the most concern in recovery situations.  This resistance will have to be figured, in addition to the weight of the vehicle, to determine the total load to be recovered.  There are four types of load resistance that we are concerned with:  



		(1)  Grade resistance



			(a)  Grade resistance is created when a vehicle moves up a slope and gravity affects the weight of the vehicle.



			(b)  Estimate grade resistance as equal to the weight of the disabled vehicle, plus cargo.  Even though actual grade resistance may be less than the weight of the vehicle, the most resistance encountered on a grade is the weight of the disabled vehicle.  



		(2)  Overturning resistance



			(a)  Overturning resistance is that part of the weight of the vehicle which acts against the force exerted to bring it back on its wheels.



			(b)  Estimate overturning resistance as equal to half the weight of the disabled vehicle.  Half the weight of the vehicle is the most that will be beyond the center of gravity.  



		(3)  Mire resistance.  Mire resistance is created when mud, sand, or snow becomes impacted around the wheels, axles, gear housings, frames, or bodies.  There are three depths of mire resistance:



			(a)  A vehicle is mired to wheel depth when it is up to, but not over, the center of the wheel hubs.  Estimate wheel depth resistance as equal to the weight of the vehicle.  



			(b)  A vehicle mired over the center of the wheel hubs and up to, but not over, the fenders, is mired to fender depth.  Estimate fender-depth resistance as twice the weight of the vehicle.  



			(c)  A vehicle is mired to cab depth when it is mired above the fenders.  Estimate cab-depth resistance as three times the weight of the vehicle.  



		(4)  Water resistance



			(a)  Water resistance occurs when flooded vehicles are pulled from water to land.



			(b)  Vehicles become mired, nosed, and overturned during fording operations just as they do during land operations.  As a result, estimate the 

resistance in the same way by considering vehicle weight and type of disablement.  The resistance of a flooded fording vehicle underwater is the same as a similar vehicle mechanically disabled on land.  



	b.  Sources of Effort



		(1)  Similar vehicles are the quickest and most available source of recovery effort.  On dry level hard stand, in first gear, the average vehicle exerts a force equal to its own weight.  Terrain conditions affect the towing capability of a vehicle.  



		(2)  When the situation does not permit recovery by a similar vehicle, use a winch.  The most common situation occurs when the approach to the disabled vehicle does not provide good traction.  A winch is a more positive source of effort as its capacity does not depend on terrain conditions.  



	c.  Fundamentals of Mechanical Advantage



		(1)  A mechanical advantage is a small amount of force applied over a long distance to move a great load a short distance.  In other words, a mechanical advantage is the multiplication of force.  A mechanical advantage is needed whenever the load resistance is greater than the capacity of the available effort.  



		(2)  To determine the amount of mechanical advantage necessary in a recovery operation, divide the load resistance by the available effort and round any fraction up to the next whole number.  Mechanical advantage is the only item in recovery application that is rounded.  Rounding up is required because only whole numbers can be rigged.  



		(3)  The mechanical advantage of any simple tackle rigging is equal to the number of winch lines supporting the load, or the number of winch lines that become shorter as power is applied to the winch.  The lines can be attached directly or indirectly through a block.  



  		(4)  Tackle is a combination of ropes or cables and blocks used to gain a mechanical advantage or to change the direction of pull using a winch. 



			(a)  Simple tackle is one rope or cable with one or more blocks.  



			(b)  Since a winch has only one cable, simple tackle will almost always be used during recovery operations.  



	d.  Blocks.  A block consists of a shell or frame, and one or more grooved wheels called sheaves.  The sheaves rotate on a center pin that is supported  by the frame.  The frame also has a hook or other means to attach the block to the load or an anchor.  The blocks are characterized by their type and usage. 



		(1)  A conventional block is generally used where it will remain as part of a rigging system.  On recovery equipment, it is used with fiber rope.  To form a tackle with conventional blocks, lay out the blocks and thread, or reeve, the rope through the blocks.  



		(2)  A snatch block is used where it will not be a permanent part of a tackle system and can be used as required based on the situation.  It is constructed so that the shell can be opened at the base of its attachment to admit a cable without reeving.  Winch cables have attachments like hooks or sockets on their free ends and cannot be reeved through a block.  



		(3)  Blocks are also classified by usage as fixed and running. 



			(a)  A fixed block is a block attached to a stationary anchor and permits the rope or cable to change directions.  It provides no mechanical advantage.  



			(b)  A running block is a block attached to a load and moves with the load.  This block does create a mechanical advantage.



			(c)	In order to use mulitiple lines to gain mechanical advantage to 3.1 or more, you will have to use two blocks.



  	e.  Tackle Terminology  



		(1)  Fall line.  This is the winch line which runs from the winch to the first block in the tackle.  There is only one fall line in a simple tackle system.



		(2)  Return lines.  These are the winch lines between the blocks or the winch line from the sheave of a block to the point where the end of the line is attached.



		(3)  Dead lines.  These are chains used to attach blocks or other equipment to the load or to an anchor.  



	f.  Determine Total Resistance  



		(1)  Tackle resistance is friction created by a sheave rotating on its pin, the rope flexing around the sheave, or the rope scuffing in the groove of the sheave.  This causes a loss of energy as the rope passes around the sheave.



		(2)  This loss is resistance and must be overcome before the resistance of the load can be overcome.





		(3)  Each sheave in the rigging will create resistance.  To determine tackle resistance, multiply 10 percent of the load resistance by the number of sheaves (not blocks) in the rigging.  You will always have one less sheave than the whole number in your mechanical advantage.  (Example 2:1 = 1 sheave, 3:1 = 2 sheaves, and so forth.)



		(4)  A 21,000 pound M813 is mired to cab depth, creating a load resistance of 63,000 pounds.  The available effort of your 5-ton wrecker rear winch is 45,000 pounds when using a multi-line pull.



		(5)  Determine the mechanical advantage required to overcome the load resistance by dividing the load resistance by source of effort.



      1.4

 45  63.00                  Round off to 2:1 mechanical advantage

     45

     18.0

     18.0

        0

        0





		(6)  Ten percent of the load equals 6,300 pounds multiplied by one sheave gives you a tackle resistance of 6,300 pounds.



    6300

    x  1

   6,300 pounds tackle resistance





		(7)  Compute the total resistance by adding the load resistance and the tackle resistance for a total of 69,300 pounds.  63,000 +  6,300 = 69,300 TOTAL RESISTANCE.



		(8)  Fall line force.  The amount of force that must be exerted on the fall line relative to the available effort must be considered in every problem.  To determine fall line force, divide the total resistance by the mechanical advantage of the tackle.





      34,650 Fall Line Force

  2   69,300

      68

       13

       12

        10 

        10    

         0

	The fall line force must be less than the capacity of the effort to accomplish the recovery.



      Available Effort (Winch) 45,000

      Fall Line Force          34,650



As you can see, by using this formula the recovery can be made using a 2:1 mechanical advantage with the 5-ton rear winch.



2.  RIGGING  



	a.  Chains.  A chain is made of a series of links fastened through each other.  Each link is made of metal stock bent into an oval shape and welded together.  The chain is a major component of recovery devises such as winch cable assemblies and safety chains.



		(1)  Chains stretch and wear under excessive loading.  Bent links and damage welds indicate a chain has been overloaded.



		(2)  Unlike cable, which fails a wire at a time, chains fail all at once giving no warning of impending failure.



		(3)  Inspect chains before and after use.  Look for bent or stretched links and cracks in link welds. 



	b.  Anchors.  An anchor can assist in holding a winching vehicle, in providing a change of direction pull, or in supporting part of the load during a winching operation.  Anchors are classified into two types; natural and man made.



		(1)  A natural anchor is one that does not have to be constructed.  Examples are trees, tree stumps, large rocks or other vehicles.



		(2)  A man made anchor is one that must be constructed.  There are several types of man made anchors.  The type constructed depends on holding ability requirements, type of soil, availability of materials and the situation.  Some examples are: 



			(a)  A log deadman anchor is one of the best types of constructed anchors and can be used for heavy loads.  It consists of a log, timber, or steel beam buried in the ground with a deadline connected to it at the center. 

			(b)  If you do not have trees or logs of sufficient strength available, you can use your spare tire as an anchor.  Dig a trench slightly wider than the width of the spare tire and as deep as the height of the tire. 





Dig a narrow trench from the center of the spare tire trench toward the front of your vehicle.  Attach the cable and chain to the spare tire and drop it into the trench.  This method should not be used in soft or wet soil or when the vehicle is mired above the wheel depth.



	c.  Methods of Attaching Tackle.  In recovery operations, rig the tackle so that no damage or injuries occur to the vehicle, equipment, or personnel.  



		(1)  Chain arrangement.  Whether the pull is made from the front or rear, apply the effort to both lifting shackles.  In pulling from the rear, you can also use the tow pintle.  Never use a chain with smaller than 5/8 inch links for any recovery operation.



		(2)  Hook position.  For rigging, position the hook with the open part (throat) upward.  If the hook should straighten out from overload, the rigging could be forced downward.  If the hook were positioned with the open part (throat) down, the rigging could travel upward unrestrained and cause serious injury to personnel or damage to vehicles.



		(3)  Safety keys and shackle pins.  Safety keys should be in place on all tow hooks, shackles, or other items of equipment requiring them.  Even though the safety key supports no great load, its absence can allow a pin to move and place an excessive force on only a part of a connection. 



		(4)  Crossed cables.  Make sure the rigging lines are not crossing each other before the winching operation.  Crossed rigging lines can rub against each other causing damage to the cable or an increased amount of tackle resistance.  



		(5)  Inspecting rigged equipment.  Inspect equipment thoroughly before the recovery operation starts.  Direct the recovery vehicle operator to apply power to the winch to remove the slack from the rigging, then stop the oper- ation so the rigging can be inspected without endangering personnel.  



	d.  Safety Precautions



		(1)  Handling cables.  Cables and wire ropes may become damaged through use.  The wires that make up the strands of the rope may break.  Personnel handling wire ropes should wear heavy leather-palmed gloves to prevent hand injuries or cuts.  Never allow a moving cable to slide through the hands even when gloves are worn; broken wires can cut through the gloves.



		(2)  Acceleration impact.  Do not apply loads suddenly.  This puts excessive strain on the rope and it may fail.  Failure occurs when a weight is allowed to fall for a distance and is suddenly stopped.  A similar strong force is created when power is engaged suddenly.



		(3)  Backlash.  Take extra care to avoid accidents.  Make every effort to stand clear of any wire rope under tension.  When wire rope is drawn taut and then released suddenly by a break, its recoil (or backlash) can cut a person in two.  A winch line under load stretches like a rubber band and stores up a lot of energy.  In fact, a steel winch cable weighing 50 to 500 pounds has a better spring than rubber.  A broken winch cable snapping back could be compared with a rifle bullet except the bullet makes a fairly clean hole.  Treat a wire rope under stress with the same respect you would a loaded gun.



		(4)  Angle pull.  Avoid being in any angle of pull by a snatch block.  A winch line makes an ideal slingshot.  If the deadline of a snatch block breaks, a 200 pound snatch block can travel as far as 300 yards in the air.



		(5)  Safety zone.  All observing personnel should stand at least one cable length away and opposite the angle of pull when the cable is under stress. 



		(6)  Ground guide.  For safe control of a recovery operation, there should be only ONE ground guide.  To prevent confusion, the ground guide should stand separately from other personnel at the recovery site and where operators can easily observe the signals.  The operators must know the meaning of the signals to be used and act only on those signals.  If a ground guide stops signalling the recovery operator, the operator should stop the recovery operation unless the operator can clearly see the entire situation. 



3.  RECOVERY OPERATIONS  



	a.  Recovery Procedures.  The following eight-step procedure should be followed during all recovery operations.  To assist in memorizing these steps and their sequence, they have been arranged so that the first letter of each step will spell out the word recovery.



		(1)  Reconnoiter the area.  Check the terrain for an approach to the load, then determine the method of rigging and the availability of natural anchors.  As with a tactical mission, a recovery crew must know the problem before making decisions.  Make a complete ground survey of the area, then select the best route of approach to the disabled vehicle to prevent possible disablement to the recovery vehicle.



		(2)  Estimate the situation.  Estimate the resistance created by the load and determine the capacity of the available effort.  For most recovery operations involving winching, the available effort would be the maximum capacity of the winch.  In some recovery operations, particularly with the wrecker truck, the maximum distance between the winch and the disabled vehicle could be restricted, making the available effort as little as half the winch capacity.



		(3)  Calculate the ratio.  Compute the estimated mechanical advantage for the rigging by dividing the resistance of the load by the available effort.



		(4)  Obtain the resistance.  Compute the tackle resistance and total resistance.



		(5)  Verify the solution.  Compute line forces to compare with the winch and deadline capacities.  When verifying the solution, if the computed fall line force is greater than the effort, the mechanical advantage must be increased.  Note that no physical work has taken place up to this point.  As a result, no time is lost moving equipment or having to re-erect rigging equipment.



		(6)  Erect the rigging.  Orient the crew, instruct them to assemble the tackle, and then move to a safe location.  Advise the crew members of the plan.  Direct them to erect the tackle and assign specific tasks.  Crew members who have finished their tasks should assist those who are having difficulty.  Observe all safety precautions.



		(7)  Recheck the rigging.  Walk every inch of the cable that is being used during the recovery operation.  Make sure that tackle is erected for proper and safe operation.  Direct the operator to remove most of the slack from the lines and to inspect for correct assembly.  If any corrections must be made, direct the crew members to make them.



		(8)  You are ready.  Signal the operator to apply winch power and recover the load.  Be alert and make sure that nothing obstructs the operation of the equipment and that all personnel on the ground remain at a safe location.  



	b.  Recovery of a Mired Vehicle



		(1)  Nontactical factors that must be considered during the recovery of a mired truck using a wrecker truck are the resistance of the load, the approach to the load and the distance between the wrecker and the mired vehicle.  Use a direct pull whenever the load resistance is less than the winch capacity of the wrecker.  This will save time and manpower.  



		(2)  If the mired vehicle is in a position where it is impossible to align the winch with the load, a change of direction may be used.  



		(3)  Some winching operations are more difficult.  The mired truck may have a resistance greater than the winch capacity of the wrecker.  Also, the wrecker may not be able to align itself with the truck due to terrain.  If so, use a mechanical advantage and a change of direction pull.  





	c.  Recovery of a Nosed Vehicle



		(1)  If the vehicle cannot be towed from its position, position the wrecker truck on the road so that the front end of the nosed truck, when pulled back on the road, will be in line with the rear of the wrecker truck.  Make a change of direction pull using the wrecker rear winch to pull the truck onto the road.  



		(2)  Next, lift the front of the truck with the wrecker's outriggers in place and turn the crane to place the truck directly behind the wrecker to prepare for towing.  



	d.  Recovery of an Overturned Vehicle



		(1)  To upright an overturned truck using the wrecker truck, a sling method of attachment must be used because a pulling force applied to only one point of the frame may result in a bent frame.  A sling attachment is made of two utility chains or 1-inch fiber rope.  The sling ends are attached to the front and rear lifting shackles on the high  side of the overturned truck.  Then the winch cable is attached to the center of the sling.  A holding effort will be required to prevent the overturned vehicle from crashing onto its wheels.



		(2)  The holding force could be another vehicle, the wrecker boom, or rope block and tackle with manpower.  The attachment for the holding force is a holding sling attached to the same points on the overturned truck as the pulling sling.  The holding sling is then attached to the holding force with cable, rope, or chain, making sure the holding force is attached to the center of the sling.  If a holding vehicle is not available, use the wrecker boom to hold the load.



		(3)  Apply power gradually to the winch until the overturned truck is past the vertical position.  Then lower the truck on its wheels with the hoist winch rather than booming out with the crane.  When this method is used, maximum use of the shipper braces and outriggers should be made where necessary.  



		(4)  If neither the holding vehicle nor wrecker boom can be used, rig a 4:1 mechanical advantage tackle from the 1 inch rope and conventional blocks from the wrecker.  Attach it between the holding sling and an anchor and wrap its fall line around a tree.  Apply power gradually to the winch until the overturned truck is past the vertical position.  Then lower it to its wheels with the holding tackle by use of manpower.  Do not wrap the fall line around any part of your body, if part of the holding rigging fails it may cause injury.� UNITED STATES MARINE CORPS

Marine Corps Detachment

1273 Iowa Ave

Fort Leonard Wood, Missouri 65473-5850
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STUDENT OUTLINE



TRANSPORT A DISABLED VEHICLE



STUDENT REFERENCES:



TM 9-2320-260-10

TM 9-2320-272-10

TM 9-2320-280-10

TM 9-2320-289-10

TM 9-4910-593-12&P

FM 21-305

FMFRP 4-19

MI-2320-25/54



TERMINAL LEARNING OBJECTIVE:  1.3.2  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, TM 9-4910-593-12&P and FMFRP 4-19, a disabled vehicle, and all Basic Issue Items, per the references, recover the vehicle by towing.  (3536.1.3)



ENABLING LEARNING OBJECTIVES:  



1.3.2a  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, TM 9-4910-593-12&P and FMFRP 4-19, a disabled vehicle, and all Basic Issue Items, per the references, rig a disabled vehicle for towing with all wheels on the ground.  



1.3.2b  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, TM 9-4910-593-12&P and FMFRP 4-19, a disabled vehicle, and all Basic Issue Items, per the references, rig a disabled vehicle for lift and tow operations.  



1.3.2c  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, TM 9-4910-593-12&P and FMFRP 4-19, a disabled vehicle, and all Basic Issue Items, per the references, operate the wrecker while towing a disabled vehicle with all wheels on the ground. 



1.3.2d  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, TM 9-4910-593-12&P and FMFRP 4-19, a disabled vehicle, and all Basic Issue Items, per the references, operate the wrecker with a disabled vehicle rigged for lift and tow operations. 

1.3.2e  Given a 5-ton tactical wrecker, TM 9-2320-260-10 or TM 9-2320-272-10 as appropriate, TM 9-4910-593-12&P and FMFRP 4-19, a disabled vehicle, and all Basic Issue Items, per the references, back the wrecker with a disabled vehicle using sight side techniques.



OUTLINE



1.  SAFETY



	a.  Personnel must not occupy a vehicle in tow.  Injury or death may result.



	b.  Do not use towing as a means of starting the engine of a vehicle with an automatic transmission.



	c.  Before towing the M939 series vehicles with an inoperative compressed air system, the spring brakes must be caged.



	d.  When towing the M939 series vehicles, normal towing procedures require that the propeller shaft between the transfer case and the intermediate axle be removed.  Remove the shaft from the intermediate input flange and strap the shaft up to the frame of the vehicle.



e.  When using pins with safety keys, all pins in a vertical plane should have their heads pointing up.  Then, even if the safety key should break or fall out, the pins will remain in position if the load shifts.



	f.  The maximum towing speed for the M816 is 25mph (highway, cross-country). The maximum towing speed for the M936/M936A1 is 35mph (highway), 15mph (cross-country). Your speed should be adjusted dependent upon road conditions.



	g.  The towbar can be used to tow all wheeled vehicles up to and including vehicles with a gross weight of 39,000 pounds with all wheels on the ground.



	h.  The wrecker warning light switch must be turned on during all towing operations to meet state and local law requirements.



	i.  The cotter pin must be placed in the tow pintle of the recovery vehicle during all towing operations.



	j.  The towbar should be used at its shortest length possible.



	k.  Do not use the towbar in conjunction with the disabled vehicle's bumper shackles.  The towbar is equipped with clevises which attach to the bumper shackle brackets.



2.  CAGING SPRING BRAKES

	a.  Purpose of Caging Brakes.  As I stated earlier, the brake system on the M939 series trucks are operated by air.  In the event of a total loss of air, the springs inside of the spring brake chambers will lock all four brakes on the rear axles and make it impossible for you to move the vehicle.  By caging the spring brake chambers we will be releasing the brakes by pulling the spring back.



	b.  Safety.  The springs inside of the spring brake chambers are very strong and exert extreme pressure inside the chamber.  For this reason, never sit directly in front of the chambers while caging the brakes.



		(1)  Never loosen the clamp bolts securing the chamber halves together.



		(2)  Chock the front and back of wheels on both sides of the vehicle.



		(3)  Make sure the parking brake is engaged.



		(4)  If the vehicle is stopped on the road in traffic, place highway warning signs to the rear of the vehicle at intervals of 10 feet, 100 feet and 200 feet diagonally across the lane to guide traffic around your vehicle.



		(5)  Turn on your hazard warning lights.



		(6)  Post road guards if available.



	c.  Caging the Brakes.  Remember do not sit directly in front of the brake chamber while performing this procedure.



		(1)  Remove the rubber plug from the chamber.  Do not throw this rubber plug away as it must be replaced after the vehicle has been repaired.



		(2)  Remove the caging bolt located under the chamber in a stowage boss by removing a nut and washer.



		(3)  Insert the T-end of the caging bolt all the way into the brake chamber and turn the bolt clockwise until it locks into the holding plate inside the chamber.  Pull on the bolt to make sure it is firmly seated.



		(4)  Once the bolt is firmly seated, install the washer and nut on the bolt and tighten the nut until it comes into contact with the face of the chamber.  



		(5)  Turn the nut clockwise until at least 3 inches of threads on the caging bolt extend out of the nut.  The spring brake will then be caged. 



		(6)  You will have to repeat this procedure on the remaining three wheels on the rear of the vehicle.



		(7)  Do not attempt to drive the vehicle with the spring brakes caged.



3.  TOWING A DISABLED VEHICLE WITH ALL WHEELS ON THE GROUND



	a.  Rigging a Disabled 5-Ton Vehicle for Towing



		(1)  Remove the towbar from the wrecker and retract it to its shortest length.



		(2)  Remove both lifting shackles from the front bumper of the disabled vehicle.



		(3)  Install the cleaves end of the tow bar to the front bumper shackle brackets, using the one inch clevises.  Secure the cleaves in place with the one inch cleaves pins.  Secure the cleaves pin in place with the safety pins.



		(4)  Back the wrecker up to the disabled vehicle using a ground guide.  Install the lunette end of the tow bar in the pintle hook of the wrecker.



		(5)  Close the pintle and insert the cotter pin.



		(6)  Loosely install a utility chain around the frame or axles on the driver's side of the disabled vehicle and to the frame or rear lifting shackle on the passenger side of the wrecker to prevent the vehicles from being separated if the towbar fails.  The chain should have enough slack to come approximately one foot from the ground.  It may be necessary to wrap portions of the chain around the towbar to remove the required amount of slack.



		(7)  Connect the emergency air line and the service air line to the half couplings on both vehicles.  Be sure to open the service air valve on the wrecker and the emergency air valves on both vehicles.



		(8)  Release the parking brake and place the transmission, transfer case, and power take off lever in neutral on the disabled vehicles.



		(9)  Connect the auxiliary lighting system to the tailgate of the disabled vehicle.  Connect the inter vehicular electrical cable from the electric receptacle on the rear of the wrecker to the auxiliary lighting system.



		(10) Check the taillights, stop lights and turn signals of the auxiliary lighting system prior to towing the vehicle.



		(11) Block the wheels of the disabled vehicle prior to disconnecting the towbar when the tow is completed.



	b.  Rigging a Disabled HMMWV for Towing



		(1)  When rigging a HMMWV for towing operations, the procedures are the same as for a 5-ton with the following exceptions:



			(a)  Use the 3/4 inch cleaves instead of the 1 inch clevises.  Place the cleaves upside down in the lower holes of the bumper shackle brackets.



			(b)  The HMMWV is not equipped with an air brake system; therefore, airlines are not required.



			(c)  There is no PTO lever in a HMMWV.



		(2)  Do not exceed a towing speed of 30 mph or a towing distance of 30 miles without removing the front and rear propeller shafts.  Failure to comply with this rule may result in damage to the transmission and/or the transfer case.



	c.  Rigging a Disabled CUCV for Towing



		(1)  Do not tow the CUCV series vehicles at speeds greater than 35 miles per hour.



		(2)  If the CUCV is to be towed for more than 50 miles, disconnect the front and rear propeller shafts.



		(3)  The towbar will be connected to the front lifting shackle brackets in the same manner as on a 5-ton vehicle except that the passenger side cleaves must be positioned upside down.  The brush guard on the CUCV series vehicle will not allow the cleaves retaining pin to be inserted in the cleaves unless the cleaves is placed upside down.



		(4)  All other connections to include the safety chain and auxiliary lighting system are the same as on the 5-ton and HMMWV vehicles.  The transmission and transfer case will be placed in "N" neutral, the key in the "OFF" position to unlock the steering, and the locking hubs in the "FREE" position.



		(5)  If any vehicle has a mechanical malfunction in the steering system, the vehicle must be lift towed.



4.  LIFT TOWING A DISABLED VEHICLE.  If the tires, transmission, steering system, axles or the suspension system of the disabled vehicle are damaged, the vehicle must be lift towed. 



	a.  When rigging a disabled vehicle for lift tow operations, it may be necessary to extend the length of the shipper braces to gain enough clearance to lift the disabled vehicle off the ground.  This can be performed by:



		(1)  Preparing the wrecker for crane operations to include removing the hoist hook sling.



		(2)  Raise the boom slightly to release the pressure from the shipper brace "T" shaped pins.  Direct an assistant to remove the "T" shaped pins.



		(3)  Raise the boom to extend the shipper braces to the required length and direct the assistant to replace the "T" shaped pins to secure the shipper braces.



		(4)  Do not raise the shipper braces beyond the third hole from the bottom.  Equipment failure can result in injury or death.



	b.  Rigging a Disabled 5-Ton Vehicle for Lift Tow



		(1)  If the transmission or transfer case is damaged the front and intermediate propeller shafts must be removed prior to towing operations.  When removing the propeller shafts from a M809 series vehicle, one front wheel and one set of wheels on the intermediate axle must be lifted off the ground to relieve pressure from the sprig unit.



		(2)  Block the wheels of the disabled vehicle before attempting to rig the vehicle for lift towing.



		(3)  Attach the whiffletree to the front lifting shackles of the disabled vehicle by removing the lifting pins from both ends of the whiffle- 

tree, place the whiffletree over the lifting shackles insuring they are inverted, so the shackles fit inside the whiffletree.  Insert the lifting pins through the whiffletree and the lifting shackles.



		(4)  To attach the axle bracelet clamp assembly to the disabled vehicle (M809 series) front axle, loosen the brake line clamps that secure the lines to the rear of the axle housing and move the lines back away from the axle far enough to thread the chain assembly between the line and axle.  This will prevent damage to the brake line when the axle bracelet is tightened.



		(5)  Attach an axle bracelet to each side of the disabled vehicle's front axle.  Position each clamp assembly between the springs and wheels of the disabled vehicle's axle, as close to the springs as possible.  Pull the chain assembly around the axle and up through the towbar clamp.  Pull the chain assembly tight and place it on the towbar hook.



		(6)  Tighten the tension on the hexagonal plain nut with an adjustable wrench from the recovery vehicle to remove the slack from the chain assembly and make sure the clamp assemblies are firmly secured.





		(7)  Remove the 3/4 inch pin assemblies from the fixed legs and movable legs of the towbar.  Slide out the male legs completely.



		(8)  Attach the 1 inch cleaves to the axle bracelet and the male end of the legs with the 1 inch pins and safety pins.(NOTE: For 5-tons with a winch you must lift the vehicle up at this point to approximately one foot. the vehicle will swing forward to allow you to attach the female ends to the male ends of the towbar.)



		(9)  Slide both female ends of the towbar onto the male ends to the desired length and replace the 3/4 inch pins with the head of the pins on top.



		(10) Keep the towbar as short as possible, but long enough to provide clearance on turns. (NOTE: The towbar will have to be lengthened to lift tow a 5-ton equipped with a front mounted winch.  For a lift tow extend the tow bar to the 7th hole.)



		(11) Back up the recovery vehicle with the assistance of a ground guide and install the lunette end of the towbar in the pintle of the wrecker.  Secure the pintle hook in the closed position with the cotter pin.



		(12) Connect the emergency and service air lines between the wrecker and the disabled vehicle.  Open the air shut-off valves on both vehicles.



		(13) Connect a safety chain between both vehicles in the same manner as in wheels down towing.



		(14) Install the auxiliary light system on the disabled vehicle.



		(15) Lower the wrecker crane hoist and install the hook in the hole at the center of the whiffletree.  Lift the front of the disabled vehicle until the tow bar is level with the deck.



		(16) Release the parking brake of the disabled vehicle, place the transmission, transfer case, and power take-off in "N" neutral.  Remove the chock blocks from the disabled vehicle.



		(17) Check the auxiliary lighting system for proper operation.



		(18) Tow the vehicle.



	c.  Rigging a Disabled HMMWV for Lift Tow.  The HMMWV may be lift towed from the front or the rear.  There are different procedures for each way.



		(1)  Lift tow from the front.



			(a)  Secure the towbar to the front towing brackets of the disabled HMMWV in the same manner as when performing a ground tow.



			(b)  Attach the yoke end of the towbar to the wrecker pintle.  Secure the pintle with the cotter pin.



			(c)  Install the 5/8 inch utility chain through the two upper lifting shackles of the HMMWV, you will need to remove them to accomplish this.  Place both loop ends of the chain on the crane hoist hook.  Pull the center of the chain from between the two lifting shackles and place it on the crane hook.



			(d)  Install a safety chain between the disabled vehicle and the wrecker.



			(e)  Connect the auxiliary lighting system to the HMMWV.



			(f)  Hoist the vehicle up until the tow bar is level with the deck.



			(g)  If the towing operation is over a distance of thirty miles, or towing speed is expected to be over thirty miles per hour, remove the rear propeller shafts.



			(h)  Release the parking brake of the HMMWV and place the transmission and transfer case levers in "N" neutral.



			(i)  Check the auxiliary lighting system for proper operation and proceed with the towing operation.



		(2)  Lift tow from the rear.



			(a)  Attach the lunette end of the towbar to the pintle of the disabled vehicle and the towbar arms to the wrecker rear lifting shackle brackets using the one inch pins.  It will be necessary to remove the wrecker lifting shackles prior to attaching the towbar.



			(b)  Install the 5/8 inch chain through the rear lifting shackles of the HMMWV remembering that you will have to remove them to accomplish this and attach it to the crane hook in the same manner as performed for front towing operations.



			(c)  Secure a safety chain between the disabled vehicle and the wrecker.  The chain will have to be connected to the frame of both vehicles.



			(d)  Secure the steering wheel with a rope so the front wheels do not turn during towing operation.



			(e)  Release the parking brake of the disabled vehicle, place the transmission and transfer case in neutral.



			(f)  Lift the disabled vehicle and proceed with the towing operation.



	d.  Rigging a Disabled CUCV for Lift Tow.  The CUCV series vehicle can also be towed from the front or the rear.



		(1)  Do not lift tow a CUCV series vehicle that is loaded.  Stress may cause structural damage.



		(2)  Lift tow from the front.



			(a)  Rig the disabled CUCV in the same manner as for a ground tow.



			(b)  To lift the vehicle, place the center of the 3/8 inch utility chain over the crane hoist hook of the wrecker.  Thread the left hook of the utility chain through the left front leaf spring and attach the hook to the chain as close to the crane hook as possible.  Thread the right hook through the right front leaf spring and attach the hook to the chain as close to the crane hook as possible.



			(c)  The safety chain will be attached around the left front leaf spring and the axle.



			(d)  Shift the transmission and transfer case to neutral.



			(e)  Ensure the locking hubs are in the "FREE" position.



			(f)  Release the parking brake.



			(g)  For distances over fifty miles, disconnect the rear propeller shaft from the axle carrier and store in a safe position.



			(h)  Lift the disabled CUCV until the towbar is parallel to the deck and proceed with the towing operation.



		(3)  Lift tow from the rear.



			(a)  The procedures are the same for lift towing a CUCV from the rear as they are for lift towing a HMMWV from the rear except that the steering system must be unlocked and the steering wheel secured with a rope so the front wheels are in a straight ahead position.  Ensure that the front locking hubs are in the "FREE" position.



			(b)  It may be necessary to remove the spare tire from the spare tire bracket in order to attach the safety chain to the frame of the disabled CUCV.



5.  OPERATE THE WRECKER WITH A TOWED LOAD FORWARD.  The following general information is compiled from FM 21-305.  This information pertains to tractor trailer combination vehicles.  Since the disabled vehicle rigged to a wrecker for towing operations, is in fact a combination vehicle, the same operating principles will apply.



	a.  Curves and Turns.  Curves and turns must always be negotiated at reduced speed consistent with the available sight distance, the sharpness of the curve or turn and other prevailing road and traffic conditions.



		(1)  Reduce speed before entering any curve and accelerate slightly while in the curve in order to maintain the vehicle's balance against the centrifugal pull of the turn.



		(2)  When approaching normal curves, you should always position the steering axle of your vehicle in a position that will insure that the towed load remains in your lane.



			(a)  For curves to the right, keep the steering axle to the left side (inside) of the lane.



			(b)  For curves to the left, keep the steering axle to the right side (outside) of the lane.



		(3)  When negotiating a turn, you must turn from the proper lane to the proper lane.  Get into position before the turn.  Do not swing too wide or cut across lanes.



		(4)  Use proper signals.  In a city, signals shall be given at least one-hundred feet before turning.  On the open highway signals shall be given for the last five-hundred feet before the turn.



		(5)  Check traffic conditions before turning and do not turn until the way is clear so that you can turn safely and complete the turn without obstructing traffic.



		(6)  On any turn, the towed load always follows a shorter path (off track) than the towing vehicle.  Allowance must be made for this fact to keep the towed load from striking another vehicle or object while turning.  When extra room is required:



			(a)  Pull carefully across the center line of the entered street.



			(b)  Avoid swinging wide on the street from which you are turning to prevent other traffic from squeezing through on your right.



			(c)  If you must swing wide on the street from which you are turning ensure that you check your mirrors and visually check your blind spot to your left for passing traffic prior to crossing the center line.



		(7)  When operating a 5-ton wrecker while lift towing a disabled 5-ton vehicle, safety is of the utmost importance.  If the operator negotiates a turn too fast the vehicle will not clear the turn.  The towed load adds additional weight to the rear of the wrecker causing the front wheels of the wrecker to raise slightly and lose traction.  When too much traction is lost the wrecker moves forward in a straight line.  To prevent this, simply down shift to second gear prior to making sharp turns.



	b.  Braking and Stopping.  Keep in mind that you are towing a disabled vehicle.  If the brakes on that vehicle are inoperable, your braking distance may double.



		(1)  Use good common sense when slowing down or stopping.  Give yourself plenty of room.  When operating a vehicle or vehicle combination at twenty mph it takes approximately ninety-four feet to bring the vehicle to a complete and smooth stop.



		(2)  Do not use engine compression alone to slow your vehicle during normal slowing or stopping procedures.  When operating the M816 always brake before down shifting.  Don't down shift at speeds greater than the maximum speed allowable for a particular gear.



	c.  Other than the above situations, follow all safe driving practices and State and local law requirements.



6.  BACKING THE WRECKER WITH A TOWED LOAD USING SIGHT SIDE TECHNIQUES	 



	a.  Back a towed load by reversing the direction that you would use when backing a single vehicle.  A ground guide should be placed to assist in backing operations.



	b.  Turn the steering wheel to the right until the towed load is headed to the left toward the designated stall.  Then turn the steering wheel to the left so the wrecker will follow the same line of travel as the towed load.  This method is known as "sight side" and should be used whenever possible.



	c.  When backing, remain in the driver seat of the vehicle.  You may look out your left window once your towed load disappears from your mirror.  After the wrecker and the towed load return to a straight line position, use the mirrors to complete the backing exercise.







	d.  Follow all signals given by the ground guide.  The operator and the ground guide must agree on the signals to be used prior to placing the vehicle combination in motion.  To prevent confusion, only one ground guide will be used; however, anyone can stop the backing operation if he/she observes an unsafe act.



	e.  Do not back the M936 wrecker in low transfer.  Damage to the vehicle will occur.
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STUDENT OUTLINE



INTRODUCTION TO THE LOGISTIC VEHICLE SYSTEM



STUDENT REFERENCE:



TM 2320-10/11 and Supplements



OUTLINE



1.  INTRODUCTION TO THE LOGISTICS VEHICLE SYSTEM (LVS), WRECKER/RECOVERY VEHICLE, MK48/15 



	a.  General Description.  The Logistics Vehicle System or LVS series trucks are tactical vehicles designed for on and off road use.  The series consists of five vehicles, each  of which has a front power unit, MK48, and a rear trailer.  



		(1)  The MK48 Front Power Unit, 12 1/2 Ton, 4 X 4 is the primary source of power for the four trailers.



		(2)  The MK14 Trailer, 22 1/2 Ton, Container Hauler, is a flat bed trailer used for carrying standardized cargo containers.



		(3)  The MK15 Trailer is a Wrecker/Recovery vehicle fully equipped for the recovery of disabled vehicles and material handling.



		(4)  The MK16 Trailer, Fifth Wheel, Semitrailer Adapter, is a fifth   wheel unit for the transport of semitrailers and towed-type military trailers.



		(5)  The MK17 Trailer, 20 Ton, Dropside Cargo W/Crane, is a flat bed  trailer with crane for hauling palletized cargo and shelters/containers.  The MK17 has its own crane for loading cargo, shelters, and containers.



		(6)  The MK18 trailer, 20-Ton, ribbon bridge/container hauler, is designed to self-load and unload the ribbon bridge system and standardized containers.



		(7)  The complete vehicle consists of the Front Power Unit (MK48) coupled to any one of the five trailers (MK14, MK15, MK16, MK17, and MK18).  When coupled, the complete unit is an 8 X 8 powered driven vehicle.



	b.  Capabilities of the MK48 Front Power Unit



		(1) The MK48 front power unit can be separated from one trailer and  coupled with any of the four other trailers.



		(2) Incorporated within the MK48 electrical system is a test connector that allows for the use of STE/ICE test equipment.  This helps maintenance    personnel find problems within the engine, electrical system, or hydraulic system.



		(3) The MK48 front power unit has the ability to turn while the       trailer remains still or with limited movement through the use of two yaw     steering cylinders.  



	c.  Capabilities of the MK48/15 Wrecker/Recovery Vehicle



		(1)  The MK48/15 wrecker recovery vehicle is equipped with a winch, crane, and a A-frame used for recovering LVS and all other series vehicles.



		(2)  The MK48/15 has a turning radius of 38.5 feet.



		(3)  The MK15 can carry a payload of 10 tons.



		(4)  The MK48/15 is capable of fording water up to 60 inches deep.



		(5)  The MK48/15 is capable of climbing and descending 60% grades with a gross weight of 64,000 pounds and can operate on 30% side slopes and park on 20% grades.



		(6)  The MK48/15 can be air lifted but, it must be separated and front and rear body units lifted individually.



		(7)  The MK48/15 has a maximum range up to 300 hundred miles depending on vehicle load, type of terrain, idle time, and fuel quantity.



		(8)  The MK48/15 is equipped with a remote control unit for the operation of the winch and crane.



		(9)  The MK48/15 is capable of lifting 9,000 pounds with the crane fully extended.  



2.  COMPONENTS OF THE MK48 FRONT POWER UNIT 



	a.  Engine



		(1)  The engine is a Detroit Diesel 8V92TA, diesel powered, turbocharged, blown engine that has a total displacement of 736 cubic inches.



		(2)  It has a brake horsepower of 445 at a governed speed of 2100 rpm.

	b.  Transmission.  The transmission is a Detroit Diesel Allison model HT 740D.  It is a four-speed automatic.



	c.  Transfer Case. The transfer case is made by Oshkosh Truck and is a two-speed, model number DA100.



	d.  Other Components



		(1)  Fuel Tanks.  The MK48 has two fuel tanks that are 75 gallons each. One tank is located on each fender of the MK48 front power unit.



		(2)  Air Cleaner.  A two stage air filter is located on the driver's   side above the fuel tank.



3.  LVS SYSTEM DESCRIPTION 



	a.  Air System. 



		(1)  The air system has two purposes.  The first is to operate the vehicle's service and parking brakes and the second is to power the air operated accessories.  The air system is divided into two sections:  the front cab section and the rear trailer section.  Air pressure in both sections is indicated by a pressure gage in the cab of the MK48.



		(2)  The air system consists mainly of an engine driven compressor and five air storage reservoirs.  These components, in conjunction with the necessary valves, hoses, and fittings, supply regulated air to the brakes and other air operated devices on the vehicle.



		(3)  An air governor keeps pressure in the system at approximately 120 psi by automatically turning the air compressor on or off.  Regulated air then goes through a safety valve and an air dryer into a small front reservoir (wet tank).  Pressure builds within the front reservoir until it is adequate for the safe operation of the brakes; once this level is achieved, pressurization of the four remaining tanks will begin.  All air operated systems run off the four reservoirs, unless pressure drops to approximately 60 psi when the brake system takes priority, excluding other systems.



		(4)  A low air warning system consisting of a pressure switch, buzzer, and warning light sounds if the pressure drops below 60 psi.  This informs the operator that the brakes can no longer be safely operated.  



	b.  Electrical System



		(1)  The electrical system operates on 24 volts, negative  ground.  The system is powered by four 12 volt batteries connected in a series-parallel circuit to produce 24 volts.  The electricity stored in the batteries is used 

to start the engine and operate the accessories.  Once the engine is started, it drives an alternator that produces electricity to maintain battery voltage and power the electrical components on the vehicle.



		(2)  The ignition switch has three positions: ON, OFF, and START.  In the OFF position, electricity is confined to the lighting system.  In the START position, electricity is directed from the batteries through a relay and a solenoid to the starter.



		(3)  With the engine running and the ignition switch in the ON position, the alternator generates between 27.8 and 28.2 volts of electricity for charging the batteries and operating the accessories.  A voltage regulator adjusts the alternator output, making sure voltage in the system is maintained at the proper range.



		(4)  The system is protected against overload by automatic reset type circuit breakers.  A diagnostic connector assembly, DCA, is also incorporated within the system to help organizational maintenance mechanics diagnose problems using STE/ICE equipment. 



	c.  Hydraulic System



		(1)  The hydraulic system has three purposes; operation of the hydraulic fan motor, power steering, and the auxiliary hydraulics.  The hydraulic system consists of an engine-driven tandem pump, an oil reservoir, a power steering gear, two yaw cylinders, a hydraulic fan motor, and controlling valves.



		(2)  The reservoir holds the hydraulic oil that supplies the system.  The pump receives the oil from the reservoir to provide the hydraulic pressure for the operation of the front axle steering, yaw cylinder steering, auxiliary equipment, and the fan motor.  The fan motor provides cooling for the engine coolant, transmission, and the hydraulic oil.



		(3)  A hydraulic selector valve mounted on the right fender of the front power unit is a two position valve used by the operator to select either STEERING or AUXILIARY HYDRAULICS.



			(a)  With the selector valve in the STEERING position, the No.  1 axle will turn and the yaw cylinders are operational.  The vehicle is driven with the selector valve in this position.



			(b)  With the selector valve in the AUXILIARY HYDRAULICS position, the auxiliary equipment (crane and winch) receive the hydraulic power.  Steering at the No. 1 axle will still work, but yaw steering is not possible.  Without yaw steering, the vehicle's ability to turn is seriously reduced.  For this reason, the vehicle must never be driven with the selector valve in the AUXILIARY HYDRAULICS position.



	d.  Steering System



		(1)  When the selector valve is in the STEERING position, steering is accomplished through the use of two subsystems, yaw steering and hydraulic power-assist steering.  These systems work together to make the vehicle highly maneuverable.



		(2)  The yaw steering system is responsible for turning the front power unit at the articulation joint.  This is accomplished through the use of two double-acting hydraulic yaw cylinders that connect to the front and rear bodies on each side of the articulation joint.  As one cylinder contracts, the other extends.  The front power unit is then forced to turn, whether the vehicle is rolling or not.  This reduces the turning radius and allows the vehicle to navigate among obstacles that are relatively close together.



		(3)  The yaw steering system will not operate with the parking brakes applied and the transmission in neutral.  The yaw steering system coordinates with the hydraulic power-assist steering system through a feedback linkage.  When the operator turns the steering wheel, the No. 1 axle and the yaw steering work together to turn the vehicle.  This system maintains proper alignment between the front and rear sections through the full range of steering. 



	e.  Drive Line System



		(1)  Power for the LVS vehicle comes from a diesel engine housed in the center of the front power unit.  The power goes to an automatic transmission attached to the back of the engine.  A short propeller shaft delivers power from the transmission to the transfer case.  The transfer case then sends the power to both the No. 1 axle of the power unit and the No. 3 axle of the trailer.



		(2)  A nose box mounted on the No. 1 axle receives power from the     transfer case and delivers it to the No. 1 axle.  The No. 1 axle has an inter-axle differential that sends power through a propeller shaft to the No.  2 axle.  In this way, all four wheels of the power unit are driven.



		(3)  The No. 3 axle of the trailer receives power from the transfer   case through a series of propeller shafts, a cardan joint, and universal joints.  The No. 3 axle has an inter-axle differential that sends power through a propeller shaft to the No. 4 axle.  In this manner, all four wheels of the trailer receive power.



		(4)  By using the drive line lockup switch in the front power unit, the operator can control parts of the drive line.  On dry pavement, the drive line lockup is left in the UNLOCK position.  This allows the drive line  to operate in a way similar to that of an ordinary automobile.  If traction is good, all drive wheels pull.



		(5)  If wheel slippage is expected, either the TRANSFER-LOCKUP or the AXLE-LOCKUP position is used.  In the TRANSFER-LOCKUP position, the transfer case differential is locked.  This provides power equally between the front power unit and the trailer.  If one section of the vehicle loses traction, the other section will continue to pull or push.



		(6)  In the AXLE-LOCKUP position, the inter-axle differentials lock together axles No. 1 and No. 2, and axles No. 3 and No. 4.  The controlled traction differentials then lock the wheels on each axle together.  Unless the difference in torque between the wheels goes beyond certain limits, they will turn at the same speed. 



4.  MK48 CONTROLS AND INDICATORS



	a.  General. The controls, indicators, and features are broken down into  sections according to the location of the components.



	b.  Instrument Panel 



		(1)  The parking brake valve applies and releases the vehicle parking brake.  Pull to apply and push to release the parking brake.



		(2)  The left turn indicator flashes green when the left turn signal is used.



		(3)  The speedometer/odometer shows the vehicle's speed and total miles traveled in miles per hour and kilometers per hour.



		(4)  The high beam indicator lights red when the vehicle's headlights are on high beam.



		(5)  The right turn indicator also flashes green when the right turn signal is used.



		(6)  The fuel gage registers the amount of fuel in the right fuel tank.



		(7)  The oil pressure gage shows the engine oil pressure.



		(8)  The low oil/water indicator light glows red when the engine oil pressure is too low or when the engine coolant temperature is too high.  A buzzer will sound when the light is on for either the oil pressure or coolant temperature.



		(9)  The hydraulic oil level buzzer sounds and the low oil indicator lights when the hydraulic oil level is low.



		(10) The air filter restriction indicator shows the condition of the air filter.  When it is yellow, it indicates the filter is clean and when it is red, it indicates the filter requires service.

		(11) The hydraulic low oil indicator lights red, if the oil in the hydraulic reservoir is low.



		(12) The drive line lockup indicator lights green when the drive line lockup control is in the axle lockup position or the transfer case lockup position.  



		(13) The drive line lockup control lever is a three position lever; the center position is UNLOCK, the left is AXLE LOCKUP, and the right is TRANSFER CASE LOCKUP position.



		(14) The cold weather start button injects ether into the engine for cold weather starting.



		(15) The engine stop switch is a toggle switch used to stop the engine.



		(16) The engine start switch is a three position switch with an OFF, ON, and START position.  When the switch is released after the engine starts, the switch will return to the ON position.



		(17) The low air indicator lights red when the air pressure drops below 60 pounds per square inch.  A buzzer will sound when the light is lit.



		(18) The air pressure gage shows the air pressure in both sections of the air brake system.  There are two indicator pointers in this gage; the green pointer shows the air pressure in the front power unit (MK48), and the red pointer shows the air pressure in the (MK 15) rear section.



		(19) The water temperature gage shows the engine coolant temperature.



		(20) The battery gage displays the battery voltage.



		(21) The transmission temperature gage displays the transmission fluid temperature.



		(22) The hydraulic oil temperature gage indicates the hydraulic oil   temperature in degrees Fahrenheit.



		(23) The tachometer/hourmeter shows the engine operating speed in rpm and total operating time in hours.  The gage includes red tipped pointers to show the best rpm operating range.



		(24) The trailer air supply valve supplies air to an additional trailer when one is being towed behind the MK14, MK15, MK16, or MK17.  Push the valve to charge the towed vehicle's air system and pull to stop the air flow.  



	c.  Driver's Side Panel.  



		(1)  The trailer hand brake control applies the brakes on additional  trailers being towed behind the MK48/15.  This system is separate from the LVS service brakes.



		(2)  The Jacobs engine brake ON/OFF switch supplies or shuts off the electrical power to the Jacobs engine brake.



		(3)  The Jacobs engine brake indicator lights green when the Jacobs engine brake is on.



		(4)  The Jacobs engine brake high/low switch selects the amount of engine braking action.  The Jacobs engine brake is a device that alters the operation of the MK48 vehicle's engine to permit the engine to aid in slowing the vehicle down when it is activated.  The high position provides maximum braking.



		(5)  The heater fan switch is a three position switch that controls the fan speed; HI, LOW, and OFF.



		(6)  The defrost control controls the amount of heated air directed at the windshield.  Pull out the knob to increase and push in to decrease the amount of heated air.



		(7)  The heat control regulates the amount of heated air entering the cab.  Pull out to increase and push in to decrease the amount of air.



		(8)  The lockout strut warning indicator lights orange when the suspension lockout struts are in place.  These struts stabilize the MK48 when it is being moved and is uncoupled from a trailer.



		(9)  The manual and automatic disengage lights.  The automatic disengage light is on when the transmission is in neutral and the parking brakes are applied.  The manual disengage light is on when the selector valve is in the auxiliary hydraulics position.



		(10) The transfer case shifter is pushed forward for direct (high) range and pulled back for low range.  



		(11) The light control controls all of the electrical power for the lighting system.



		(12) The emergency engine stop handle is used to shut off the engine if the engine stop fails to function.



		(13)  The washer control controls the spray of cleaning fluid on the windshield.  Push in on the knob for spray.



		(14) The transmission range selector is used to select the trans- mission driving range.  Push the button in to move the lever.

		(15) The wiper controls, left and right, control the operation of the windshield wipers.  Pull for ON and push and hold to shut the wipers off.  Turn the control to the right to increase wiper speed.



		(16) The beacon light switch is a two position ON/OFF switch that controls the amber strobe light, located on top of the cab.



		(17) The work light switch is a two position ON/OFF switch that controls the exterior work lights.



		(18) The dome light switch is a two position ON/OFF switch that controls the dome light.



		(19) The clearance light switch is a two position ON/OFF switch that  controls the clearance lights.  



	d.  Passenger Side Panel and Map Compartment



		(1)  The map light switch is a two position ON/OFF switch that controls the light in the map compartment.



		(2)  The map light operates by turning on the map light switch.



		(3)  The map compartment is used for the stowage of maps or a log book.



		(4)  The STE/ICE receptacle is provided to accommodate the connection of the STE/ICE DCA cable.  STE/ICE is used by mechanics when testing various vehicle systems.



	e.  Steering Column



		(1)  The emergency flasher control operates the four-way flashers.  Position the turn signal lever in the right turn position.  Press the hazard tab down and push the turn signal lever up as far as it will go.  To shut the flashers off return the signal lever to the OFF position.



		(2)  The horn button sounds the electric horn when it is pressed.



		(3)  The turn signal lever controls the turn signals for right, left, and off.  The signal must be manually shut off after turning.



	f.  Floor Mounted Controls



		(1)  The headlight dimmer switch controls the low and high beams of the headlights.  The dimmer switch is located on the upper left corner of the floor board.



		(2)  The throttle treadle increases or decreases the engine speed.



		(3)  The service brake treadle applies the service brakes.



		(4)  The cab drain plug provides an opening to drain any water that may be in the cab.  One is located under each seat.  Turn the T-handle to the left to loosen and to the right to tighten the drain plug.  (



	g.  Operator And Crew Seat Controls.  Controls on the driver's seat and the passenger seats are identical.



		(1)  The ride adjustment control is used to adjust the seat tension.



		(2)  The seat belt and shoulder harness secure the operator or crewman in the seat.



		(3)  The height adjustment control is used to adjust the seat height.



		(4)  The forward/backward adjustment control is used to move the seat forward or backward.  



	h.  Vehicle Exterior



		(1)  The articulation joint lockout strut is used to keep the articulation joint straight when air lifting and towing.



		(2)  The front glad hands allow the towing vehicle to supply air to the reservoirs on the towed vehicle for operation of the towed vehicle's brakes.



		(3)  The tow brackets are used for towing the vehicle.



		(4)  The peep window provides ground vision for the driver when climbing and cresting hills.



		(5)  The step allows for easier access into or exiting out of the vehicle.



		(6)  The door latch is used to open the cab door.



		(7)  The battery box latch is used to open and also secure the battery box cover.



		(8)  The slave receptacle (NATO connector) is used for jump starting  the vehicle.  Slide the cap off to connect the slave cable.



		(9)  Fuel tank cap. Turn to the left to open and to the right to close.



		(10) The ether quick start provides ether to the engine for cold      weather starting.  The ether start is operated by the cold weather start button inside the cab.



		(11) The spare wheel and tire provide an additional wheel and tire for the vehicle.



		(12) The grab handles provide for access to or exit from the vehicle.  



		(13) The lockout strut locks the Number 2 axle to the frame to lockout the suspension action.  This stabilizes the front power unit when it is uncoupled from the trailer.  One is located on each side of the Number 2 axle.



		(14) When the cap or lockout strut sensor is removed, the lockout strut indicator will be on in the cab.  The sensor is an electrical switch that indicates the suspension lockout strut position; there is one on each side of the unit.



		(15) The wheel chock rack is used to store the wheel chocks.



		(16) The tie down ring is used to secure the vehicle in place during  transportation.



		(17) The articulation lockout strut mounts provide a mounting for the articulation lockout strut.



		(18) The tire hoist assembly is used to raise or lower the spare tire from the vehicle. Remove the retaining pins to remove the hoist parts.



		(19) Hydraulic quick disconnects are used when coupling or uncoupling the front power unit from its trailer.  Pull back on the sleeve to connect or release the hoses.



		(20) The air reservoir quick disconnect is used for the connection of the air hose.  Pull back on the sleeve to connect or release the air hose.



		(21)  Fuel tank shut-off valve.  Leave the shut-off valve open unless in rough terrain or when parking on a slope.  The shut-off valve allows the   left fuel tank to be shut off so fuel can be drawn from the right fuel tank. Turn the handle clockwise to open and counterclockwise to close the valve.



		(22)  The pioneer tool bracket is used to secure the pioneer tools.



		(23)  Engine compartment door latch.  Lift the latch up and turn      clockwise to open the engine compartment door.



		(24)  The coolant sight glass allows for a visual inspection of the   radiator coolant level. 



		(25)  The transmission dipstick is used to check the transmission fluid level.  Turn the T-handle to the left to loosen and to the right to tighten the dipstick.



		(26)  The worklight can be removed by removing the retaining pin.  The worklight is operated by turning on the switch inside the cab and the switch on the worklight.



		(27)  The radiator cap provides the pressurization of the cooling system and covers the filler opening.  Turn the cap to the left to open and to the right to close.



		(28)  The hydraulic reservoir filler cap provides a cover for the  hydraulic reservoir filler opening. Turn the cap to the right to install it and to the left to remove it.



		(29)  The hydraulic reservoir filter has a 6 micron filter that prevents contaminants from entering the hydraulic oil system.



		(30)  The engine oil filler cap provides an opening to add the engine oil.   Turn the T-handle to the left to loosen the cap and to the right to    tighten the cap.



		(31)  The hydraulic reservoir sight glass provides a visual inspection of the fluid level in the reservoir.  The level is inspected with the crane in the stowed position.



		(32)  The selector valve is a two position valve.  Push the valve in to shift to the steering position and pull the valve out to shift to the auxiliary hydraulics position.



		(33)  The engine oil dipstick is used to check the engine oil level.  Turn the T-handle to the left to loosen the dipstick and to the right to tighten the dipstick.



		(34)  The hand primer pump is used to manually prime the fuel system.  Push in the knob and turn to the left to pump and push the knob in to override the spring, then turn to the right to lock the pump.



		(35)  The water/fuel separator traps the condensation in the lower portion of the separator.  Drain the condensation by opening the drain on the bottom of the bowl.



		(36)  The tire hoist base mount provides a base for assembling the tire hoist.



		(37)  The storage box is used to store the extension cord for the worklight.  



5.  MK15 COMPONENTS AND CONTROLS 



	a.  General.  The components and controls are broken down into sections   according to their location on the MK15.

	b.  Left and Right Side Components  



		(1)  The tie down rings are used to secure the vehicle in place during transportation.



		(2)  The stowage compartment is used to store tools and other         equipment, and may be opened by removing quick release pins or locks.



		(3)  The landing legs and the landing leg hand cranks are located one on each side and they are used to support the trailer when it is separated from the MK48.  



	c.  Left Side Components and Controls  



		(1)  The stowage compartment is used to store tools and other equipment.  



		(2)  The stabilizer cylinders are used to support and level the vehicle during crane operation.  



		(3)  The material handling crane is used to lift cargo or equipment and place it within a 350 degree radius.



		(4)  The main control panel consists of an electronic control unit and several hand controls which control the operation of the rear mounted recovery equipment. 



	d.  Rear Mounted Components



		(1)  Recovery winch.  The recovery winch is used for recovery operations.



		(2)  The A-frame and A-frame cylinder is used for lifting and supporting disabled vehicles.



		(3)  The winch line stowage hook holds the winch line secure when not in use.



		(4)  The pintle hook is used for trailers and towbars.



		(5)  The glad hands are used to supply trailers and disabled vehicles with air for brakes.  The red glad hand is the emergency line; the blue one is the service brake line.



 		(6)  The inter-vehicle electrical connector is used to connect the LVS electrical system to the system of the towed trailer.





		(7)  The fire extinguisher bracket is used to secure the fire extinguisher.  



	e.  Right Side Components and Controls



		(1)  The remote control stowage compartment is used to stow the remote control and cable.



		(2)  The stabilizer cylinders are used to support and level the vehicle during crane operation. 



		(3)  The 7-foot cargo bed is used for hauling equipment and cargo.



		(4)  The landing leg braces are used to strengthen landing legs when deployed.
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STUDENT HANDOUT



INVENTORY AND STOW BASIC ISSUE ITEMS



STUDENT REFERENCES:



TM 2320-10/11



TERMINAL LEARNING OBJECTIVE:  2.7.1  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, inventory the Basic Issue Items.  (3536.2.7)



ENABLING LEARNING OBJECTIVES:



2.7.1a  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, inventory the Basic Issue Items on the MK48.    



2.7.1b  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, inventory the Basic Issue Items on the MK15. 



2.7.1c  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, stow the Basic Issue Items on the MK48.  



2.7.1d  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, stow the Basic Issue Items on the MK15.



OUTLINE



1.  TM 2320-10/11 BASIC ISSUE ITEMS LIST, APPENDIX B



	a.  The BII for the LVS are listed in appendix B of your technical manual.  The majority are arranged alphabetically and by usable on codes but, you will find that a few are not.  Turn to appendix "B" and we'll see how to use this appendix.



	b.  Scope.  This appendix lists basic issue items (BII) for the LVS vehicles.  The lists are intended to help you identify and inventory the required items for each type vehicle.  These are the minimum essential items required to operate the LVS series vehicles and to perform emergency repairs.  All BII must be with the vehicle during operation.



	c.  Explanation of Columns.  The BII lists are divided into five columns with pictures of the individual items provided below the columns.



		(1)  Column (1).  The first column provides illustration numbers that are keyed to the illustration.



		(2)  Column (2).  The second column provides the national stock number assigned each item.  These stock numbers will be used when ordering replacements when an item is lost or becomes unserviceable.



		(3)  The third column gives the item name, the Federal Supply Classification Manufacturer's (FSCM) numbers and the location where the item is to be stowed.  This column also includes the "Usable on Codes".  These codes identify the specific items that should be with the front power unit and the various rear body units.



		(4)  The fourth column indicates the unit of measure.



		(5)  The last column gives you the quantity authorized/required to be used with or on the vehicle.



	d.  For the purpose of this class and to save time, the basic issue items depicted in your student handout are grouped according to their stowage location instead of alphabetically per the TM.  Therefore, you will use the student handout to follow along with this class.



2.  MK48 BASIC ISSUE ITEMS AND STOWAGE LOCATIONS



	a.  There are four lifting shackles, two in front and two on the frame rails at the back of the cab.  These shackles are used for towing, tying the vehicle down, or for lifting the vehicle.



	b.  A pamphlet bag for the TM, LI and a trip ticket is carried inside the map compartment.



	c.  A fire extinguisher and bracket are mounted in the center, on the back wall of the cab.



	d.  The next items are the pioneer tools stored in a tool bracket on top of the engine access cover.  They are:



 		(1)  a single bit 4 pound axe,



 		(2)  a pick and pick handle, and



		(3)  a round point hand shovel.



	e.  On the right rear fender is a storage box that holds one work lamp harness assembly.  This harness can be used as an extension cord for the work lamps on the back of the MK48.



	f.  A first aid kit is also carried in the cab of the vehicle.



3.  The various MK15 stowage compartment locations are identified in the illustrations below.  Refer back to these illustrations as you read through this handout.  If you do that, you can relate to which items are stowed in each location much better than simply reading through the complete list of items that are stowed on the MK15.



	a. Right side compartments.  As you can see, there are two storage locations under the bed.  They are the right front and rear.



	b. The right rear bed compartment is located on top of the bed.



	c. The top front compartment is also on top of the bed and is an open compartment.



	d.  The left side compartments are identical to the right side compartments.



4.  MK15 Stowage Compartments and Basic Issue Items



	a.  The right front storage compartment contains the following items:



		(1)  A slave cable and plug assembly that is used to slave start another vehicle.



		(2)  Two inter vehicular air hoses.  The one with the blue end couplings is the service air line; the other, which has red end couplings, is the emergency air line.



		(3)  A hydraulic hose with quick connect couplings on each end.  The hose is twenty feet long; it is used when two jacks are employed to raise the vehicle.



		(4)  There is also a tire inflation gage and hose assembly.  It has a quick connect coupling for easy attachment to the air coupling on the left rear air tank on the MK48.



		(5)  The last item in this compartment is the highway warning kit.  The warning markers are placed in front of and behind the vehicle when it is 

stopped in a position where it presents a hazard to other traffic.  The markers are positioned per the instructions provided with the kit.



	b.  The right rear stowage compartment contains the following items:



		(1)  One hydraulic jack base plate that is used to support the hydraulic jack when you have to raise the vehicle in soft soil or sand.



		(2)  A grease gun flexible adapter to aid you in reaching hard to get at lube fittings.



		(3)  A hand pump grease gun.  This grease gun can be used to hand pump grease into most of the lube fittings on the vehicle.  However, on a few fittings you must use the hand gun.  You'll learn which fittings must be lubed with a hand gun later.



		(4)  One pipe extension.  This extension handle is commonly referred to as a cheater bar.  It is used to gain added torque when tightening or loosening the wheel stud nuts.



		(5)  One sliding T socket handle.



		(6)  A 1 1/8 inch thin walled socket.  This socket and the sliding T socket handle are supplied for use when coupling or uncoupling the MK48 and rear body unit.



		(7)  A wheel nut handle, or breaker bar as it is most commonly called.



		(8)  One wheel nut wrench or lug wrench is used with the wheel nut handle to remove or tighten wheel stud nuts.



		(9)  One hydraulic jack.  This jack is made especially for the LVS and should be the only one used for this vehicle.



		(10) One hydraulic pump and 10 ft of hose nonmetallic are provided.  As you will learn in a minute, the LVS has two hydraulic jacks provided with it, this pump can be used to raise both jacks simultaneously when it is properly connected to the jacks.



		(11) One 1 1/8 inch open and box end wrench.  This wrench is also used during coupling.



		(12)  Three equipment tie down straps.  These straps are used to tie the hydraulic jack and pump in place within the compartment.



	c.  The right rear bed stowage compartment contains the following items:



		(1)  One pinch bar.  This pinch bar is 36 inches long and is pointed on one end and tapered offset on the other end.  This bar can be used for light prying and ripping jobs.







		(2)  A tank bar.  The tank bar is approximately sixty-two inches long and can be used for heavy prying, moving timbers or other large objects short distances.  It can also be used for breaking up rock formations or hard earth when digging.



		(3)  Two wrecking bars.  One wrecker bar is 30 inches long and 3/4's of an inch thick, the other bar is 36 inches long and 1 inch thick.



		(4)  Four quick connect hydraulic coupling assemblies.  The hydraulic couplings, two of which are female and two are male, are used in conjunction with the hydraulic system of this vehicle to provide hydraulic power to a disabled vehicle's hydraulic system.



		(5)  The compartment also contains:



			(a)  A six pound sledge hammer.



			(b)  One 50 ft acetylene hose (red).



			(c)  One 50 ft oxygen hose (green).



			(d)  One flat tip screwdriver with an eight inch blade.



			(e)  One Phillips screwdriver with an eight inch blade.



			(f)  A heavy duty one inch drive hydraulic impact wrench.



			(g)  A light duty one half inch drive hydraulic impact wrench.



			(h)  One hydraulic drill.



			(i)  One hydraulic chainsaw.



			(j)  A heavy duty drill bit set



			(k)  One set of impact sockets 1 1/4 inches to 2 1/2 inches in size.  This set of sockets is one inch drive. The sockets are used with the heavy duty one inch drive hydraulic impact wrench.



			(l)  One set of impact sockets ranging in size from 1/2 inche to 1 1/8 inches.  This set of sockets is one-half inch drive.  These sockets are meant to be used with the light duty one-half inch drive hydraulic impact wrench.



			(m)  One adjustable wrench (crescent) 15 inches long.



			(n)  One pair of leather welder's gloves.



	d.  The left front storage compartment contains the following basic issue items:



		(1)  The first item I want you to notice is the lifting sling.  This sling is designed to lift 6x4x8 containers. 



		(2)  There are also four cargo tie down straps in this compartment.  The straps are used to secure cargo to the vehicle bed.  They are rated at 7000 pounds capacity.



		(3)  Next is the tow strap.  This tow strap is meant to be used to reposition a vehicle to a point where you can use your towing equipment to recover the vehicle.  It is not meant to be used to recover vehicles that are mired or to tow vehicles over the road.



		(4)  The next item is a tie down kit.  The items included in this kit are used to secure cargo to the cargo bed and to tie down BII on the vehicle which are too large or heavy to stow in the compartments.  This kit contains the following items:



	 		(a)  Eight cargo bed tie down rings.  These tie down rings can be inserted into the precut slots in the cargo bed to give you tie down points for lashing cargo or equipment.



			(b)  Four ISO/ANSI portable bed lock assemblies.  These portable bed lock assemblies are used to secure the 6X4X8 foot containers and cargo pallets on the vehicle.

 

		 	(c)  Four tie down straps.  These tie down straps have adjustable  wear pads to be placed over the edges of equipment to protect the straps.



			(d)  Nine tie down straps 30 inches long



			(e)  Two short chains with threaded loops on each end.  The chains are used to secure the oxygen and acetylene bottles in place.



			(f)  One socket tray is listed for this compartment but, after loading the two impact socket sets in this tray, it will be stored in the right rear bed-stowage compartment.



	e.  The left rear stowage compartment contains only two required items; the second hydraulic jack and the baseplate.



	f.  The left rear bed stowage compartment contains the following items:



		(1)  a leather welder's bib,



		(2)  one set of bolt cutters,



		(3)  one three pound sledge hammer,



		(4)  one 17 inch punch,



		(5)  one oxygen and one acetylene regulator,



		(6)  one set of welding tip cleaners,



		(7)  one welding tool set,



		(8)  one welding torch set,



		(9)  one face shield,



		(10) one set of leather welder's sleeves,



		(11) one 18 inch adjustable wrench,



		(12) one 24 inch adjustable wrench,



		(13) one 9/16 offset box wrench, and



		(14) one 24 inch pipe wrench.  You were taught what each of the items I just listed is for during an earlier class on cutting and welding procedures.



	g.  Vehicle Mounted Basic Issue Items:



		(1)  There are four landing leg support braces located underneath the bed on the right frame rail.



		(2)  The fire extinguisher and its bracket are located on the left rear fender.



		(3)  Two additional lifting shackles are mounted on the rear of the vehicle.



		(4)  The remote crane and winch control and its cable are stowed in a waterproof stowage compartment on the right rear fender.



		(5)  Two ring bolts are located one on each frame rail in front of the bed.

		(6)  A lift hook and clevis kit are mounted on the crane.



		(7)  On top of the bed in the front, there is an acetylene tank on the left corner and an oxygen tank on the right corner.



		(8)  In the center of the front bed stowage compartment there is a 5 inch vise.



		(9)  The components of the LVS wrecker towing assembly, which will be covered in detail later, are stowed inside the open stowage compartment.



		(10) On top of the rear bed stowage compartment we have:



			(a)  one light duty tow bar for use when towing 5-ton or smaller vehicles,



			(b)  one heavy duty tow bar for the LVS,



			(c)  one 30,000 pound single ten inch sheave snatch block.



			(d)  on the rear corners of this same compartment are two ground spades.  The ground spade tubes are also stowed on the back side of this compartment. Inside the front storage compartment the spade assemble spreader bar is stored.  



		(11) An articulation joint lockout strut is mounted underneath the front of the MK48 cab.



		(12) A padlock set of six matching locks is supplied to lock all compartments.   An additional lock is supplied with each MK48 for the purpose of locking the steering column.
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STUDENT OUTLINE



MK48/15 OPERATION AND MAINTENANCE



STUDENT REFERENCES:



TM 2320-10/11

LI 2320-12/9A



TERMINAL LEARNING OBJECTIVES:  2.6.1  Given a MK48/15, TM 2320-10/11, LI 2320-1219A and all Basic Issue Items, per the reference, operate/ maintain the MK48/15 vehicle.  (3536.2.6)



ENABLING LEARNING OBJECTIVES:



2.6.1a  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the vehicle for operation.  



2.6.1b  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, drive the vehicle over an on-road course in all forward ranges.  



2.6.1c  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, drive the vehicle over an off-road course in all forward ranges.  



2.6.1d  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, drive the vehicle in reverse.  



2.6.1e  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, park the vehicle.  



2.6.1f  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, perform the emergency operating procedures.  



2.6.1g  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, operate the machine gun platform.  



2.6.1h  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, operate the machine gun hatch.  



2.6.1i  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies and materials, per the reference, perform "Before Operation" preventive maintenance checks and services.  

2.6.1j  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies and materials, per the reference, perform "During Operation" preventive maintenance checks and services. 



2.6.1k  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies and materials, per the reference, perform "After Operation" preventive maintenance checks and services.  



2.6.1l  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies and materials, per the reference, perform "Weekly" preventive maintenance checks and services.  



2.6.1m  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies and materials, per the reference, perform "Monthly" preventive maintenance checks and services.



OUTLINE



1.  BEFORE OPERATIONS PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)



	a.  Cab Exterior.  Do a walk around inspection of the vehicle and look for damage that would make the vehicle unsafe to operate.



		(1)  Inspect for broken, cracked or loose mirrors.  Do not operate this vehicle with faulty mirrors.



		(2)  Look under the vehicle for any evidence of fuel, oil or coolant leaks.  Investigate the source of all leaks and initiate repairs.  Do not operate the vehicle with any Class III leaks.  



	b.  Tires.  Check all the tires.  This vehicle is considered not ready for operation if the tires have any discrepancies that could result in a tire failure during operations.



		(1)  Check each tire thoroughly for cuts, gouges, or cracks.



		(2)  Check the tire tread depth to make sure no tires are worn beyond the level of the wear bars.



		(3)  Check the wheels for broken, cracked, or bent surfaces.  Check to see that the wheel side rings and clamp plates are not damaged or loose and they fit secure in their grooves.



		(4)  Check the wheel studs and nuts for obvious looseness.  Check for bent or broken studs and missing nuts.  This vehicle must have all studs and nuts in place before you can operate it.  





		(5)  Check the tires for proper operating pressure.  The tire pressure should be checked and adjusted, if necessary, while the tires are cold.



			(a)  The proper tire pressure for operating on improved streets and highways is 60 psi on the MK48 and 110 psi on the MK15.



			(b)  When operating off-road, the tire pressure must be adjusted down to 45 psi on both the MK48 and MK15.



			(c)  When operating in emergency situations such as mud, sand, and snow, the correct pressure is 30 psi for both the MK48 and MK15.  The maximum speed is also dropped to 10 mph.  



	c.  Ether Start System.  When the temperature is 45 or below, inspect to make sure the ether canister is installed and free of punctures or any other obvious damage. 



	d.  Work Lamps.  There are two work lamps on the top rear of the MK48.  Check for damage to the lens or case.  Make sure the lamps are secure in their holders.



	e.  Fuel Tanks.  Check both fuel tanks for leaks or damage.  Do not operate any vehicle if there is evidence of a fuel leak.  



	f.  Coupling Bolts.  Check for broken, missing or loose coupling bolts and nuts.  Do not operate any LVS with loose or missing coupling bolts.  There are five nuts and eight bolts on each side of the vehicle frame.  



	g.  Lights.  Check stoplights, clearence lights, and headlights for burned out bulbs or broken lens.



	h.  Electrical Connector.  Inspect the electrical connector on the rear of the MK15.  Do not use this vehicle if the connector is damaged.  You must be able to power the towed vehicle's lights during towing operations.  



	i.  Fuel-Water Separator.  Check the fuel-water separator for leaks or damage.  



	j.  Priming Pump.  Inspect the priming pump for leaks and damage.  



	k.  Engine Oil Level.  The engine oil dipstick is located under the fender on the right side.  Check the oil level before starting the engine.  Normal oil consumption could be as much as .25 quarts per operating hour under normal conditions; therefore, always make sure the oil level is at the full mark before each day's operation.  If the engine has been running, wait five minutes before checking the oil level.



	l.  Hydraulic System Reservoir.  Check the level of oil in the sight glass.  The oil level must be maintained at the full mark.  Inspect the oil to see if it is foamy, milky or otherwise appears to be dirty.  



 	m.  Wiper Arms and Blades.  Check the wiper arms and blades.  Check to make sure the arms are not bent and the blades are not worn to the point they will not clean the windshield.



	n.  Windshield and Glass.  Inspect all glass in windshields, doors, rear windows and the peep window.  Check for breaks or cracks.  Also, check to see that the windshield is not pitted to the point it might impair your vision while operating into the sun.  



	o.  Radiator Coolant.  Check the radiator coolant in the sight glass located on top of the engine on the left side of the vehicle.  If the level appears too low or you can't see any coolant in the sight glass, refill the radiator to approximately one inch below the filler neck.  If the engine has been running, use extreme care to avoid being scalded or burned when removing the cap.  Use gloves or a heavy rag to protect your hands. Turn the radiator cap, only one-half turn counterclockwise and allow any pressure to escape before fully removing the cap.   



	p.  Cab Interior.  When entering the cab, do not use the steering wheel for a hand grip.  If the engine is running or has just recently been shut down, grabbing the steering wheel could cause a sudden and violent jerking of the cab.  This is a vehicle peculiarity associated with yaw steering.



		(1)  Enter the cab by using the grab handles.  They are located one on the inside of the door and one on the outside of the cab behind the door.



		(2)  Adjust the seat height as needed with the height adjustment lever.



		(3)  The knob on the right front of the seat is the ride adjustment.  It should be firm for normal roads and loosened for off-road operations.



		(4)  Adjust the seat forward or backward using the control lever.  Make sure the seat and seat belt adjustment allow you easy access to all controls.



		(5)  Check to see that the seat belts are securely mounted and operate properly. Buckle the seat belt and shoulder harness and adjust it by pulling on the end of the strap.  



		(6)  Check the turn signal and emergency flasher for proper operation.



		(7)  Check to see that the windshield wiper and washer controls operate properly.





		(8)  Check both horns, air and electrical, if the tactical situation permits.



		(9)  Check the fire extinguisher to see that it's full, the seal is not broken, and it is mounted properly.  



2.  PREPARE THE VEHICLE FOR OPERATION



	a.  Climb into the cab using the footstep and grab handles.  Remember, do not grab the steering wheel.  



	b.  Next check to see that the parking brake is set by pulling up on the parking brake valve.



	c.  Place the transmission in the neutral position.  The thumb lock button on the transmission shifter must be depressed when shifting between ranges.  This vehicle is equipped with a neutral safety switch which prevents you from starting the engine with the transmission in gear.



	d.  Before attempting to start the engine, make sure all personnel are clear of the articulation joint and the vehicle.  The articulation joint may make a sudden movement when the engine starts up.



	e.  Turn the engine switch, which is located on the right side below the dashboard to the "ON" position.  If the air in the brake system is below 60 psi, a warning buzzer will sound and a red light next to the air pressure gage will flash.  A low oil/water indicator light will also light.  The automatic disengage light will come on and remain on until the engine is started and the parking brake is released or until the ignition switch is turned off.



	f.  Turn the engine start switch to the "START" position.  After the engine starts, release the start switch. It must be run at a low idle of 690 to 700 rpm for one minute to allow the engine oil pressure to build.  



	g.  If the engine fails to start within 30 seconds, turn the start switch to "OFF" and allow the starter motor to cool at least two minutes before trying again.



	h.  After the engine starts and is warming up, check the instruments for their proper readings.



		(1)  The oil pressure gage should read between 5 to 49 psi at an idle.



		(2)  The battery gage should read 26 to 28 volts.



		(3)  The low air pressure indicator light and warning buzzer will stop when the air pressure in the brake system reaches approximately 65 psi.  The green arrow in the air pressure gage indicates the air pressure in the MK48 and the red arrow shows the air pressure in the MK15.

		(4)  The water temperature gage should read between 160 to 2200F after the engine is warmed up.                              



	i.  The vehicle is equipped with the ether start system for cold weather operations.  Use the ether start system when the temperature is 320F or below.



		(1)  Turn the engine start switch to the "ON" position.



		(2)  Press the ether start button once for three seconds and release it.  Wait for three seconds more, then turn the engine start switch to start for about ten seconds or until the engine starts.



		(3)  If the engine fails to start, press the ether start button for three seconds, wait three seconds, press the ether start button again for three seconds, wait three more seconds, then turn the start switch to start for ten seconds or until the engine starts.



		(4)  If the engine fails to start, press the ether start button three times for three seconds with a three second wait in-between and attempt to start the engine. Attemp to do this up to five times. If this sequence fails, notify your supervisor.



		(5)  Do not press the ether start button for more than three seconds at a time with three second waits in-between.  The engine air intake and cylinder may become overfilled with ether and the resulting combustion will cause serious internal engine damage.



		(6)  After the engine starts, you must let it idle at least two full minutes to avoid damage to the cold engine.



	j.  At this point, you should be ready to operate the vehicle unless you were the assigned driver and you had not operated the vehicle for more than a week or if you had not operated the vehicle before.  In those instances, you are required to perform a weekly inspection.  You will learn the weekly inspection later in this lesson.  



3.  PERFORM DURING OPERATIONS PMCS



	a.  Cab Exterior.  Inspect the cab door for damage or misalignment.



	b.  Work Lamp.  Check the work lamp for proper operation.  This lamp will only work when the main light switch is in the service drive or stop light position.

	c.  Cab Interior.



		(1)  Check the engine for:



			(a)  a noisy or slow cranking motor,



			(b)  excessive smoke, unusual noise, rough running or misfiring, and



			(c)  correct idle at 690 to 700 rpm.



		(2)  Engine oil pressure gage must show normal operating pressure of 49 to 70 psi at 2100 rpm.  Minimum oil pressure at an idle can go as low as 5 psi.



		(3)  The air cleaner restriction indicator must read within the yellow area.  If the restriction window is yellow but reads 18 inches of vacuum or more, the filter is partially clogged and should be replaced at the end of the day's operation or mission.



		(4)  The low air pressure warning light and buzzer will operate until approximately 65 psi is reached in the front power unit indicated by the green arrow in the air pressure gage.  Normal air pressure during operation should be 120 psi in both the front and rear units.



		(5)  The battery gage should read between 26 and 28 volts.



		(6)  Make sure the turn signal and emergency flasher control and indicators operate properly.



		(7)  Check the heater and defroster controls and the fan switch for proper operation on high and low.



		(8)  Make sure the engine water temperature gage indicates the normal operating temperature of 160 to 2200F.



		(9)  Check the hydraulic oil temperature gage.  It should indicate a normal operating temperature of 130 to 1500F.  



	d.  Transmission Fluid.  Before checking the transmission fluid, make sure the transmission is in neutral and the parking brake is applied.  This will prevent the articulation joint from moving if the steering wheel is accidentally moved while the engine is running.



		(1)  With the engine running and the transmission in neutral, check the transmission fluid level on the dipstick.



		(2)  If the transmission temperature is below 1600F, the fluid level should be within the COLD RUN area.



        (3)  If the transmission temperature is above 1600F, the fluid level should be within the HOT RUN area.  Refill, if needed, with OE/HDO.  Do not overfill.  





	e.  Brakes



		(1)  Check the brakes for chatter, noise or side pulls.  Do not use the vehicle if any of these conditions exists.



		(2)  The trailer hand brake control can only be checked when towing another vehicle or trailer.  This is checked by pulling the trailer brakes on and slowly attempting to pull the vehicle forward.  The towed vehicles brake will be locked and no forward movement should occur.  



	f.  Steering.  Check the steering system for any unusual noise, binding, or steering difficulty during operation.



	g.  Transfer Case.  The truck must be stopped when making this check.  The transfer case will be damaged if shifted while the truck is moving.  With the vehicle stopped, check the transfer case for proper operation in DIRECT and LOW range.  The vehicle should be moved in each selected range.



	h.  Transmission



		(1)  Check the transmission for proper shifting.



		(2)  At an idle speed, the automatic transmission oil temperature may not reach 1600F.  Check the transmission temperature gage for normal operating temperature of 160 to 2201F.  If the transmission temperature exceeds 2201F, downshift to a lower gear to avoid overheating.



4.  EMERGENCY OPERATING PROCEDURES



	a.  Emergency Engine Shut Down Procedure. There was a modification made on the MK48 vehicles that allowed an operator to perform this procedure without a great risk to the individual.  Listed first is the new way. 



		(1)  Located to the right of the drivers seat, slightly behind the transmission selector lever, is the emergency engine shut down lever.



		(2)  Simply pull the lever up as far as it allows until the engine stops. Once the engine stops, release the lever and the assisting springs attached at to the engine will reset the lever.



		(3)  Notify organizational maintenance personnel as soon as possible.



		(4)  The unmodified MK48 is handled in this manner.  First, open the engine access compartment door on the top of the vehicle.  The engine is hot so use extreme care to prevent burns. 



		(5)  Next, push the lever, located next to the solenoid, towards the solenoid as far as it will go, and hold the lever in that position until the engine stops. 

		(6)  Then notify maintenance personnel as soon as possible. 



	b.  Operation of the LVS with a Loss of Air Pressure



		(1)  When the air pressure gage indicates less than normal air operating pressure, your braking capacity will be reduced.  You should immediately begin slowing the vehicle down to bring it to a safe stop.



		(2)  If the air pressure continues to decrease, you must make an attempt to slow the vehicle by downshifting the transmission and using the Jacob's brake.



		(3)  Pull the vehicle off the road and out of traffic's way as far as possible.



		(4)  When the air pressure drops below approximately 60 psi, the spring brakes will begin to apply.  When this happens, the vehicle will stop quickly.  Also, you will not be able to move the vehicle again until the malfunction in the air system is repaired and there is enough air supply for the operation of the service brakes.



		(5)  Once the vehicle is stopped, shut down the engine and try to find the reason for the air system malfunction.



		(6)  If you cannot locate or repair the malfunction, you must call your supervisor.  



	c.  Manually Caging the Spring Brake Chambers



		(1)  This procedure should only be used when the entire air system is inoperative.  This procedure provides for the partial caging of the brakes suitable for towing only.  This procedure is for operators and is not to be used when caging for maintenance of the service brakes.



		(2)  First, place wheel chocks behind both wheels on the front axle.



		(3)  Next remove the dust caps from the spring brake chambers on the No. 2, 3, and 4 axles and store the dust caps in the map compartment inside the vehicle.



		(4)  Visually inspect the inside of the spring brake chamber for the presence of mud or sand.



		(5)  If the inside of the spring brake chamber is clogged with mud or sand, do not proceed with the spring brake caging operation unless the chamber can be cleared.





		(6)  Remove the nut and washer from the side of the spring brake chamber and then remove the caging bolt.



		(7)  The brake chamber contains a spring under great pressure.  To prevent personal injury or death, never work directly behind the chamber.  If the caging bolt will not engage properly, the spring may be broken.



		(8)  Insert the T-end of the caging bolt into the hole at the top of the brake chamber.  The T-end should be inserted through the keyway in the metal diaphragm inside the brake chamber.



			(a)  With the caging bolt inserted, rotate the caging bolt 1/4 turn clockwise until the "T" bolt catches on the stop inside the diaphragm.



			(b)  If the bolt cannot be pulled directly out of the spring brake chamber after it has been turned, the bolt is properly seated



		(9)  With the caging bolt properly seated, hold the bolt in position and install the washer and nut onto it.  Tighten the nut until it contacts the spring brake chamber, do not tighten more than finger tight.



		(10) Turn the nut clockwise and cage the chamber until 2 1/2 to 3 inches of the caging bolt threads extend out of the top of the spring brake chamber.  When this procedure is complete on all three axles, the brakes are then caged for towing.  



	d.  Slave Starting a Disabled Vehicle



		(1)  First, if possible, position the left side of the slaving vehicle next to the left side of the vehicle to be started and stop the engine of the slaving vehicle.



		(2)  Next, remove the slave receptacle cover at the bottom right corner of the battery compartment.  Connect the slave cable to the vehicle to tbe slaved, then to the slaving vehicle.



		(3)  Start the engine of the slaving vehicle and then start the engine being slaved.



		(4)  After the engine of the slaved vehicle has started and is running smoothly, disconnect the slave cable from the slave receptacles of both vehicles and reinstall the covers.  There is no specific order in which to disconnect the slave cable.



		(5)  Now, observe the battery indicator gage.  If it reads less than 24 volts in either vehicle, notify organizational maintenance personnel.  



	e.  Operation of the LVS with a Loss of Hydraulic Pressure



		(1)  If a hydraulic failure occurs while operating the LVS, its crane, or winch, do not attempt to continue the operation.  Notify organizational maintenance.



		(2)  Failure of the hydraulic system will stop the operation of the crane, winch and hydraulic motor.  The crane and winch are equipped with an automatic locking mechanism that holds them in the position they were in when the hydraulic system failed.



  		(3)  If hydraulic failure occurs while driving, bring the vehicle to a safe stop immediately.  Remember, it will be very hard to turn the steering wheel to maneuver the vehicle after the hydraulic system fails.



5.  MK48/15 OPERATING PROCEDURES.  



	a.  Driving the Vehicle Forward.  After starting the engine and monitoring all of the instruments for normal readings, the vehicle will be operated as follows.



		(1)  Turn on lights as necessary for conditions and in accordance with local regulations.  At the same time, recheck the seat and seatbelt adjustment for easy access to controls.



		(2)  Shift the transfer to DIRECT (High) or LOW range depending on the particular driving conditions.  DIRECT (High) range is used during normal highway type driving conditions such as city driving, short runs, and for stop and go driving.  LOW range is used for severe load and grade conditions, off highway driving, or where creeping speed is needed.  Shifting the transfer must be done with the vehicle stopped and the transmission in neutral.



		(3)  With the engine idling, depress the lock button on the transmission shifter and select the gear range for the particular driving condition.



			(a)  Reverse (R) for vehicle movement backwards.  Make sure the vehicle is completely stopped when shifting from reverse to forward and forward to reverse.



			(b)  Drive (D).  The transmission will start in first gear and automatically upshift at the proper speed through all gears.



			(c)  D-3.  In this gear, the transmission will start in first and automatically upshift at the proper speed to third gear.



			(d)  D-2.  In this gear, the transmission will shift once to second gear only.



			(e)  D-1.  In this gear, there will be no shifting unless the engine governed speed is exceeded, if that should happen the transmission will automatically shift to D-2.



			(f)  N-Neutral.  The transmission is shifted to this gear when stopping or starting the engine because it is equipped with a neutral safety switch.  All shifting from neutral must be done with the engine at idle.



	b.  Basic Driving Guidelines.



		(1)  Check all gages often to be sure they are registering within the normal operating range.



		(2)  Avoid oversteering.  The steering wheel should not be held at a full turn for more than ten seconds.  Oil overheating and power steering damage will occur.



	c.  Highway Driving.  When weather and traffic conditions permit, maintain the legal highway driving speed in "D" (Drive).  The engine will run below the maximum governed speed of 2100 rpm and fuel consumption will be less.



	d.  Driving Up Steep Grades



		(1)  The engine works hardest when carrying a load uphill.  Proper use of gear ranges will minimize stress on the engine.



		(2)  Unless the uphill grade is extreme, begin in "D" (Drive).  If there is enough power for a safe and satisfactory road speed, remain in "D" (Drive) and allow the transmission to upshift automatically.



		(3)  If the uphill grade causes a steady decrease in your road speed and engine rpm, the transmission can be manually downshifted to a lower gear.  The following are recommended speeds for downshifting.  Do not downshift above these speeds:



			  D to 3     35 mph

			  3 to 2     24 mph

			  2 to 1     13 mph



Once the grade is crested, return the shifter to D (Drive). 



	e.  Driving Down Steep Grades.  Steep grades require you to use all of the vehicle braking components available to maintain a safe road speed and engine rpm.



		(1)  Use the engine to aid in braking by manually downshifting the transmission to the next lower gear range.  Use the service brake and Jacob's brake to slow the vehicle down so the transmission can be downshifted safely.  At no time should the engine speed be allowed to exceed 2100 rpm.

		(2)  Plan ahead to use the Jacob's brake for additional speed control when operating in areas of steep grades.



			(a)  The Jacob's brake or Jake brake, as it is often called, is an electrically operated engine brake that causes the engine exhaust valves to open before firing and the compressed air is released.  This compression without firing of the cylinder is what causes the engine to act as a brake.



			(b)  Set the Jacob's brake HIGH/LOW switch to LOW.  Turn the ON/OFF switch to ON.  The indicator light will light when the brake is turned on.



			(c)  The engine will now act as a brake automatically each time the accelerator is released.



			(d)  If more braking action is needed, turn the HIGH/LOW switch to HIGH position.  If no engine braking is needed, turn the HIGH/LOW switch to LOW and the ON/OFF switch to OFF.  The Jacob's brake should be used in low at all times for normal driving and HIGH for highway driving and in areas known to have steep grades.



			(e)  The Jacob's brake should not be used with the transfer case in low range except when emergency conditions require it be used.  Full time use of the Jacob's brake when in low range could result in damage to the power train.



		(3)  Do not allow the vehicle to coast in neutral.  This can result in severe transmission damage and unsafe operation because engine braking is not available during neutral coasts.



	f.  Driving the MK48/15 off the Highway



		(1)  Before entering an area where poor traction conditions are likely to occur, bring the vehicle to a complete stop.  Place the transmission in neutral and move the drive line lockup lever from the UNLOCK position to the AXLE LOCKUP position.  The red indicator light on the left side of the lockup lever will light up.



		(2)  If the axle lockup position does not provide enough traction to negotiate the terrain or obstacle, bring the vehicle to a complete stop.  Shift the transmission to neutral then move the drive line lockup lever to TRANSFER CASE LOCKUP (XFR).  The opposite red indicator lamp will come on.



		(3)  If you are in excessively slippery or muddy conditions while loaded or towing a load, stop the vehicle, place the transmission in neutral, and shift the transfer shifter into low range.





		(4)  After regaining normal traction, bring the vehicle to a complete stop.  Move the drive line lockup lever to the UNLOCK position.  The red indicator light will go off.  It may take a few feet of slow forward travel before all of the sliding clutches disengage.



		(5)  Shift the transfer back into high range when the conditions or road will permit it. 



	g.  Park the Vehicle and Shut Down the Engine



		(1)  To park the vehicle, come to a complete stop with the front wheels as straight as possible.



		(2)  Place the transmission shifter in the neutral position.



		(3)  Pull the parking brake valve out to engage the parking brake.



		(4)  Before shutting down the engine, let it idle for 5 minutes to allow the turbocharger to slow down.  Running the engine allows it to cool down and also allows for lubrication to continue to be supplied to the turbocharger while it is slowing down to prevent damage to its bearings.



		(5)  Look for and direct all personnel to stand clear of the vehicle until the engine is fully stopped.



		(6)  Release the steering wheel and keep your hands clear until the engine has stopped.  The steering wheel may turn suddenly and the cab may jerk violently moments after the engine has shut down.



		(7)  Turn off all controls and lighting.



		(8)  Hold the engine stop switch down until the engine stops.  A warning buzzer will sound and the low oil/water indicator light will come on.  Turn the start switch to the "OFF" position.



		(9)  After the engine has shut down, turn the steering wheel slightly in each direction.  This will relieve hydraulic pressure in the steering system.



6. PERFORM "AFTER OPERATION" PREVENTIVE MAINTENANCE  



	a.  Fuel/Water Separator.  Check the sediment bowl for water.  If water is present, drain the fuel from the bowl into a suitable container until clean fuel flows out.



	b.  Air Reservoir



		(1)  With the engine off, listen for leaks at all the air reservoirs and reservoir lines.

		(2)  Drain all the air reservoirs.



	c.  Vehicle Exterior.  Wash the vehicle exterior, undercarriage, and frame.



7.  PERFORM "WEEKLY" PREVENTIVE MAINTENANCE CHECKS AND SERVICES           



	a.  Cab Exterior.  Check for broken or loose reflectors. 



	b.  Batteries



		(1)  Inspect for a missing battery.



		(2)  Remove battery caps and check fluid level at each cell.  The fluid level should be up to the split ring.



		(3)  Inspect the batteries for a cracked or leaking casing and loose, broken, burned, or corroded terminal posts. 



	c.  Fuel Tanks



		(1)  Check the fuel hoses and connections for leaks or damage.  Make sure all connections are secure.



		(2)  Check the fuel tank shut-off and crossover valve for proper operation.  



	d.  Rear Glad Hands.  Check the glad hands and air lines for damage.  Inspect the glad hands for missing or rotted seals.



	e.  Front Glad Hands.  Check the glad hands for damage.  Inspect the glad hands for missing or rotted seals.



	f.  Undercarriage and Frame



		(1)  Inspect for missing or broken suspension limit chains on the Number 1 and Number 2 axle.



		(2)  Visually inspect the spring brake chamber for missing dust covers.



		(3)  Check all slack adjusters for looseness or damage.



		(4)  Inspect hydraulic lines and hoses for breaks, cracks or leaks.



8.   PERFORM MONTHLY PREVENTIVE MAINTENANCE CHECK AND SERVICES    	       



	a.  Cab Exterior



		(1)  Inspect the cab door seals for tears or rot.

		(2)  Check for missing, illegible, or damaged data plates between the  two frames.



	b.  Batteries



		(1)  Check the battery box for damage or corrosion.



		(2)  Inspect the slave receptacle for loose cables, damage, or a missing cover.



	c.  Ether Start System.  Check for loose or damaged mounts or hardware.



	d.  Air Dryer



		(1)  Inspect the air dryer for punctures and obvious damage.



		(2)  Check the air dryer for loose bolts and loose air line connections.



	e.  Stowage Compartments.  Check each compartment for water that will cause rust and other obvious damage.  Ensure the drain holes are clear.



	f.  Pintle Hook  Check the pintle hook for secure mounting and proper operation of the locking mechanism.



	g.  Electrical Connector



		(1)  Inspect the electrical connector cover seal for tears or rot.



		(2)  Inspect the electrical connector cable for damage.



	h.  Tire Hoist.  Check the tire hoist for any damaged or missing parts.   



	i.  Secondary Fuel Filter.  Check the secondary fuel filter for leaks or 

damage.



	j.  Coolant Filter.  Check the coolant filter for leaks or damage.   



	k.  Hydraulic Pump



		(1)  Inspect the hydraulic pump for cracks.



		(2)  Check the hydraulic pump, hoses, and split flanges for leaks.



		(3)  Check the hydraulic pump for looseness or missing mounting bolts. Make sure the pump is secure. 



	l.  Undercarriage and Frame



		(1)  Check that all axle and shift unit breathers are not clogged and that they turn easily.



		(2)  Check for loose, broken, or missing cargo body mounting studs.



		(3)  Inspect the frame rails and crossmembers for loose or broken bolts and cracked or broken welds.



		(4)  Check the air lines and hoses for leaks or obvious damage.



		(5)  Inspect the hydraulic lines and hoses for breaks, cracks or leaks.



	m.  Air Intake System.  Check the air intake system for loose clamps and punctured or damaged tubes. 



	n.  Engine Compartment



		(1)  Check the turbocharger oil line and fittings for signs of leaks or damage.



		(2)  Check the air compressor for oil and coolant leaks.  Check that  the compressor is securely mounted.  



	o.  Exhaust System.  Check the exhaust system for damage to the pipes and muffler.  Also check for loose or missing clamps.  While the engine is running, listen for exhaust  leaks.  



	p.  Radiator Hoses.  Check the radiator hoses for rot, leaks, or loose clamps.



	q.  Cargo Body Tiedowns, Locks, and Fittings.  Check for broken or cracked tiedown slots, locks, and fittings.



	r.  Fuel Tank Strainer.  Check the fuel tank strainer for clogs or damage.  If the strainer is clogged, clean the strainer.



9.  OPERATION OF THE MACHINE GUN PLATFORM AND HATCH

 

	a.  Purpose and Identification of the Components



		(1)  The machine gun platform and hatch is a special purpose kit that is installed at the organizational maintenance facility.



		(2)  The machine gun platform is mounted behind the seat back of the assistant driver's seat.



		(3)  The machine gun hatch is located directly overhead of the assistant driver's seat, and is used to cover the roof opening when the machine gun operator is not firing the machine gun.

	b.  Operation of the Machine Gun Platform



		(1)  Lowering of the machine gun platform.



			(a)  First, pull upward on the assistant driver's seat back and �fold the seat back down.



			(b)  Now, slide the seat back to the rear position. 



			(c)  Remove the retainer ring from the stud at the top of the seat back frame, and fold the machine gun platform down, placing the platform support leg on the cab floor to support the platform.



			(d)  Now, fold out the platform extension and allow it to rest on the center console.



		(2)  Raising the machine gun platform.



			(a)  First, fold the platform extension over onto the machine gun platform.



			(b)  Next, lift the platform and fold in the support leg, and secure the platform and seat back frame by installing the retainer ring through the hole in the stud. 



			(c)  Now, lift the seat back and lock it into the upright position. 



	c.  Operation of the Machine Gun Hatch 



		(1)  Opening the machine gun hatch.



			(a)  First, using both lands, push straight up on the machine gun hatch until all corners are locked in the up position. 



			(b)  To avoid damaging the roof vent, make sure that the vent is fully closed before sliding the machine gun hatch open.



			(c)  Next, slide the hatch all the way to the left.



			(d)  Now, to keep the hatch from sliding, push down on the near side of the machine gun hatch, locking the hatch down on the roof.



		(2)  Closing the machine gun hatch.



			(a)  First, if the hatch is locked down, pull upward on the near side of the machine gun hatch until the hatch is locked in the up position.





			(b)  Next, slide the machine gun hatch all the way to the right.  



			(c)  Now, grasp the two straps and pull downward until the hatch is fully seated. 



10. WEEKLY AND MONTHLY LUBRICATION PMCS      



	a.  Door Hinges, Latches, and Handles.  Lubricate with oil can and OE/HDO



	b.  Engine Cover Hinge.  Lubricate with oil can and OE/HDO.



	c.  Stowage Box Door Hinge.  Lubricate with oil can and OE/HDO.



	d.  Propeller Shafts and Universal Joints.  Lubricate with grease, general purpose (GGP) to purge all four bearing seals of each universal joint and slip joint.



	e.  Bellcrank.  Lubricate three fittings with GGP until clean lubricant squeezes out of the pivot points being lubed.



	f.  Yaw Cylinders.  Lubricate one fitting on each end of the yaw cylinders on both sides of the vehicle.



	g.  Spring Seats.  Lubricate one fitting, located underneath the spring seats between No. 1 and No. 2 axles.



	h.  Pintle Hook.  Lubricate three fittings with GGP.



	i.  Tire Davit Base.  Lubricate the inside surface with GGP.



	j.  Cardan Joint and Pillow Block.  Lubricate five fittings.  To avoid damage to the bearing seals, do not use a pressure type grease gun to lube the pillow block.



	k.  Glad Hand Seals.  Apply a light coat of grease to the face of the seals.  Avoid excess grease inside seals and air passages.



	l.  Spare Tire Hoist.  Apply a light coat of oil to the cable, reel and reel shaft, the bushing of the crank and ratchet shaft, and the cable guide pulley.  Apply a light coating of grease to the gears of the reel and ratchet mechanism.
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STUDENT OUTLINE



MK48/15 TIRE CHANGING PROCEDURES



STUDENT REFERENCE:



TM 2320-10/11



TERMINAL LEARNING OBJECTIVE:  2.4.1  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, change a tire on the MK48/15.  (3536.2.4)



ENABLING LEARNING OBJECTIVES:  



2.4.1a  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, install the spare tire hoist assembly.  



2.4.1b  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, remove the spare tire from the tire carrier.



2.4.1c  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, perform the vehicle lifting procedures necessary to change the tire.  



2.4.1d  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, replace the damaged tire with the spare tire.  



2.4.1e  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, mount the damaged tire on the tire carrier.  



2.4.1f  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, stow the spare tire hoist assembly.



OUTLINE



1.  CHANGING THE TIRE AND WHEEL ASSEMBLY



	a.  Use caution when lifting or handling the tire and wheel assembly.  This item is very heavy and can cause injury if dropped or improperly lifted.





	b.  General Rules.  The following general rules should be adhered when you are required to change a tire and wheel assembly:



		(1)  When changing a flat tire, if possible, stop the vehicle on a level surface where there is no hazard to other traffic or the crew members changing the tire.



		(2)  When changing tires, do not substitute other types or sizes of tires unless all tires on the truck can be converted to that same type of tire.



		(3)  Two people are required to change a tire; one person to operate the tire hoist and another to guide the tire up or down to its desired position.



		(4)  To provide enough room to lower the spare tire, the front power unit cannot be articulated to the right.



2.  INSTALLATION OF THE SPARE TIRE HOIST  	



	a.  First, remove the arm assembly and the column from the left side of the tire carrier.



	b.  Next, remove the winch column assembly from the right side of the tire carrier.  



	c.  Now, apply a small amount of grease on the base mount, and insert the column into the base of the tire hoist mount.



	d.  If required, remove the extension tube from the stowage compartment on the trailer.



	e.  Slide the extension tube over the column if required, and secure the extension tube to the column with a pin and clip.



	f.  Slide the winch column over the extension tube or column, then secure the winch column with a pin and clip.



	g.  Now, slide the arm assembly over the winch column, and secure the arm assembly with a pin and clip.  



	h.  If the rear extended pintle is stowed on top of the spare tire, it must be removed before you can remove the spare tire.



	i.  Rotate the crank handle counterclockwise several turns to slacken the cable.



	j.  Remove the safety pin from the arm assembly.



	k.  Next, remove the hook from the crank bolt, then guide the cable and hook into the groove in the pulley, and attach the hook to the tire hoist bracket.



	l.  Now, insert the pin and clip back in the arm assembly.



3.  REMOVAL OF THE SPARE TIRE FROM THE TIRE CARRIER



	a.  First, using a lug nut wrench and bar, remove the three lug nuts.  Do not stand on the spare tire while removing the lug nuts, the tire may tilt, resulting in personal injury.



	b.  While turning the crank handle clockwise, carefully raise the tire off the carrier while your helper guides the tire. 



	c.  Swing the tire hoist outward, and start lowering the tire towards the ground.  Try to keep the tire tilted so that the tread will contact the ground first.  This will enable you to remove the tire hoist bracket and roll the tire out of the way.



	d.  Do not stand between the spare tire and the vehicle while lifting the tire.  The tire is heavy and may cause personal injury.



	e.  Make sure when operating the hoist you have good footing; the tire may swing free and knock you off the truck.  (



	f.  Now, lower the tire to the ground and remove the hook from the hoist bracket.  Remove the three lug nuts and the tire hoist bracket from the tire assembly.  Leave the cable payed out to lift the flat tire up to its stowed position.  



4.  LIFTING PROCEDURES NECESSARY FOR THE REMOVAL OF A DAMAGED TIRE



	a.  First, set the parking brakes and place two wheel chocks opposite the tire to be changed. 



	b.  Next, remove the extended tube from the cylinder of the hydraulic jack.  



	c.  Adjust the hydraulic jack for proper lifting height by rotating the finger to increase or decrease the height of the jack.



	d.  Place the hydraulic jack on solid level ground between the tires.  Use the jack base plate for better footing.



	e.  Now, position the lip of the hydraulic jack under the leaf spring.  The hydraulic jack must be as close as possible to the axle nearest the tire being removed.  



	f.  Remove the plugs at the end of the hose, and connect the hose to the jack and the hydraulic pump.



	g.  Open the valve on the hydraulic pump nearest the hose by turning the handle counterclockwise until it stops.



	h.  Close the side valve by turning the handle clockwise until it stops.



	i.  Now, raise the jack by pumping the handle on the hydraulic pump until the tire raises slightly. 



5.  REPLACEMENT OF THE DAMAGED TIRE ASSEMBLY WITH THE SPARE TIRE



	a.  First, loosen all lug nuts on the wheel to be removed, then raise the axle until the tire clears the ground.  All lug nuts on the left side of the truck have left-hand threads.  Rotate the nuts to the right to loosen, and to the left to tighten.  All lugs on the right side of the truck have right-hand threads.  Rotate the nuts to the left to loosen, and the right to tighten.



	b.  Next, remove the lug nuts from the wheel and remove the tire and wheel assembly from the hub.



	c.  Now, mount the spare wheel and tire assembly on the hub and install the lug nuts.  Run the nuts up snugly, but do not completely tighten them.



	d.  Lower the truck by slowing rotating the side valve on the hydraulic pump counterclockwise until the tire just contacts the ground, then close the valve. 



	e.  Now, alternately tighten the lug nuts.  After tightening the lug nuts, turn the side valve counterclockwise to lower the jack completely.  As soon as possible, take the vehicle to organizational maintenance and have the lug nuts torqued to 650-750 foot-pounds. 



6.  MOUNTING THE TIRE ON THE CARRIER  



	a.  First, install the tire hoist bracket on the wheel so that the eye is towards the deep side of the wheel and the location arrow is pointing at the valve stem.



	b.  Next, install the three lug nuts and tighten them securely.  



	c.  Now, attach the cable hook to the hoist bracket.



	d.  Rotate the crank handle clockwise to raise the tire; have your helper guide the tire while lifting it.



	e.  Swing the tire into the mounting position over the carrier, and position the valve stem so that it will fit into the notch on the base when the tire is lowered.



	f.  Now, lower the tire onto the carrier and install the three lug nuts.  Tighten the nuts securely with a lug wrench and bar. 



7.  STOWING THE TIRE HOIST ASSEMBLY  



	a.  First, rotate the crank handle counterclockwise to slacken the cable, and remove the hook from the tire hoist bracket.



	b.  Next, remove the clip and pin and rotate the crank handle clockwise to wind up the cable.  Attach the hook on the crank bolt and slightly tighten the cable.  



	c.  Now, remove the clip and pin and slide the arm assembly off the column.



	d.  Remove the clip and pin from the winch column.  Remove the winch column and extension tube if used, from the column.



	e.  Remove the column from the mounting base.



	f.  Mount the winch column assembly to the right side of the tire carrier, and secure it with the clips provided.



	g.  Mount the column on the left side of the tire carrier, and secure it with the clips provided.



	h.  Now, mount the arm assembly on the column and secure it with the clips.�This page intentionally left blank for NOTES:
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STUDENT OUTLINE



MK48/15 AUXILIARY HYDRAULICS OPERATION



STUDENT REFERENCE:



TM 2320-10/11



TERMINAL LEARNING OBJECTIVES:  2.12.1  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, operate the vehicle's auxiliary hydraulic tools and equipment.  (3536.2.12)



ENABLING LEARNING OBJECTIVES:



2.12.1a  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the vehicle for auxiliary hydraulic tool operation. 



2.12.1b  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, operate the one-half inch drive impact wrench.  



2.12.1c  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, operate the one inch drive impact wrench.  



2.12.1d  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, operate the one-half inch drill.  



2.12.1e  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, operate the chain saw.  



2.12.1f  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the MK48/15 for auxiliary hydraulics slaving.  



2.12.1g  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, set the auxiliary hydraulics controls for additional crane usage. 



2.12.1h  Given a MK48/15, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the vehicles for road operation after slaving is completed.



OUTLINE



1.  Preparation of the MK48/15 for Hydraulically Powered Tool Use. 



	a.  Stowage Compartment.  The right rear bed stowage compartment contains a fifty foot auxiliary hydraulic hose line.  Open the compartment and pull out enough hose line for the work you intend to do.  Slowly allow the hose to return  until the hose reel locks in place.



	b.  Hydraulic Tools.  The hydraulic tools located in this compartment are fitted with quick connect/disconnect fittings that match the hydraulic hose couplings.



		(1)  Match the tool coupling with the hose coupling and push them together until you hear a click; that indicates they are properly connected.  



		(2)  Rotate the safety lock sleeves until the unlocking grooves are one quarter turn away from the pins.  This will prevent the hoses from being accidentally disconnected.



		(3)  If the coupling sleeve cannot be rotated the couplings are not fully engaged with the tool.



	c.  Insure all personnel are clear of the vehicle and the articulation joint.  With the transmission in neutral and the parking brake set, start the engine.



	d.  Hydraulic Selector Valve.  The hydraulic selector valve is located on the right side of the MK48 between the fuel tank and the hydraulic reservoir.



		(1)  Pull the selector valve all the way out to the auxiliary hydraulics position.



		(2)  Do not attempt to drive the vehicle with the selector valve in the auxiliary hydraulics position.  The steering will not work.



	e.  Manual/Off/Remote Switch.  Next move to the left rear of the vehicle at the main control panel and set the manual/off/remote switch to the manual position. 



	f.  Flow Control Valve.  The flow control valve is located on the right side between the crane and outrigger.



		(1)  To set the flow control valve, rotate the thumbscrew counterclockwise.



		(2)  Rotate the handle down to the required gallons per minute indicated on the scale for the tool being used.



		(3)  Lock the handle at the desired setting by turning the thumbscrew clockwise.  Do not overtighten the thumbscrew.



		(4)  The flow for each tool is listed in the TM 10 on page 2-224 as follows:



			(a)  one inch impact wrench and chain saw - 7 to 9 GPM



			(b)  one-half inch impact wrench and one-half inch drill - 4 to 10 GPM



	g.  Auxiliary Circuit Control.  The auxiliary circuit control is located on the right side to the rear of the crane.  It must be pushed up to the detent position which is labeled "Pressure."  The selected tool can now be operated. 



2.  HYDRAULIC TOOL OPERATION



	a.  Safety.  Safety must be your main consideration when operating any power tool.  Hydraulic power tools are much more powerful than the same size electrical or air powered tools.



		(1)  Never exceed the GPM rating marked on the tools or in Table 2-7 of the TM.



		(2)  Always wear eye protection when operating the hydraulic powered tools.



		(3)  Wear gloves when operating the hydraulic powered tools.  These tools will become hot after a short period of use.



		(4)  Do not operate hydraulic tools near any electrical power source or electric power lines.



	b.  Operation of the One Inch Impact Wrench.



		(1)  Push the rotation lever on the right side of the tool up for clockwise rotation and down for counterclockwise rotation.  Always check the rotation before operating.  This tool is very powerful and could damage equipment.



		(2)  Use both hands when operating this tool.



		(3)  Pull the trigger to start the operation.



		(4)  Release the trigger to stop operation.



	c.  Operation of the One-Half Inch Impact Wrench.



		(1)  First we must install the socket adapter by pulling the retainer locking sleeve forward, insert the adapter, and release the locking sleeve.



		(2)  Push the spool in on the left side for clockwise rotation and in on the right side for counterclockwise rotation.



		(3)  Pull the trigger to start operation.



		(4)  Release the trigger to stop operation.



	d.  Operation of One-Half Inch Drill.



		(1)  Open the chuck on the front of the drill by turning it clockwise and insert a drill bit.



		(2)  Tighten the chuck hand tight by turning it counterclockwise, then insert  a chuck key in the grooves on the front of the drill chuck and tighten it securely.



		(3)  Push the spool in on the left for clockwise rotation and in on the right side for counterclockwise rotation.



		(4)  Pull the trigger to start operation.



		(5)  Release the trigger to stop operation.



	e.  Operation of the Chain Saw.



		(1)  Always use extreme care when operating the chain saw.  Keep all personnel clear of the working area.



		(2)  Grasp the handle so the palm of the hand depresses the safety catch.



		(3)  Use both hands to grasp the saw; pull the trigger to start the chain saw.



		(4)  Use the bottom edge of the blade closest to the saw motor when cutting.



		(5)  Never allow the tip of the saw blade to cut.  The blade will kick up and back and cause serious injury.



		(6)  Never cut toward your body or legs.



		(7)  Never cut over your head.



		(8)  After completing the cutting, release the trigger to stop the chain saw. 



	f.  Prepare the Vehicle for the Road after Hydraulic Tool Operation.



		(1)  Shut off the auxiliary hydraulic circuit by pulling the control handle down.



		(2)  Rotate the thumbscrew counterclockwise and move the flow control valve handle up to the 0 GPM mark.  Rotate the thumbscrew clockwise to lock the handle.



		(3)  Move to the left side of the vehicle and turn the manual/off/remote switch to the off position.



		(4)  Next shut down the engine by holding the engine stop switch down until the engine stops.  Turn the engine start switch to the off position.



		(5)  Push the selector valve in.



		(6)  Remove the hydraulic tool from the hydraulic hose by ALIGNing the notches in the locking sleeves with the stop pin and push forward on the locking sleeve.



		(7)  Pull the hydraulic hose out several inches and slowly walk the hose in on the hose reel.  Never allow the hose to freely wind on the reel by itself.   Damage to the reel will result.  



		(8)  Return and secure the hydraulic tools in the compartment using the tie down straps.  



		(9)  The vehicle is now ready for the road.



3.  MK15 AUXILIARY HYDRAULICS FOR ADDITIONAL CRANE USAGE



	a.  Purpose.  The MK48/15 can be used to slave the auxiliary hydraulic system of an additional MK15 or MK17 if that vehicle's MK48 develops a hydraulic system failure.  The slaving of another vehicle's system would allow the operator of the vehicle to complete his mission and stow his crane.  There are two ways to accomplish this task.



		(1)  The technical manual provides instructions for slaving another vehicle, but this system will only work if the other vehicle's crane and outriggers are in the stowed position.



		(2)  The additional system we will teach is for you as a recovery man to slave another vehicle to enable it to complete its mission and to stow that vehicle's crane and outriggers without verifying your hydraulic reservoir.



		(3)  When you supply auxiliary hydraulics to another vehicle, the hydraulic fluid of both vehicles will mix.  If the crane and outriggers of the other vehicle are deployed and you attempt to stow them, it will cause your hydraulic reservoir to become overfilled by the oil returning from the cylinders on the crane and outriggers.

	b.  Preparation Procedures.  If possible, position your vehicle with the right side of your vehicle along the left side of the vehicle to be slaved.  Articulate  your vehicle to the right far enough to allow you to observe your hydraulic reservoir level gage when you are working at the auxiliary circuit control and flow control panel.



		(1)  Deploy your stabilizers and crane to match as close as possible the position of the deployed crane on the other vehicle.  This should cause the hydraulic fluid level to be approximately equal in both vehicles.  



		(2)  Pull the auxiliary hydraulic hose line out about 3 feet and allow the hose reel to lock by returning the hose slowly.



		(3)  Remove two female quick connect couplings from the bottom stowage cylinders in the hydraulic tool compartment and connect them to the hose line quick connectors by pushing them together until they click.  Rotate the safety lock sleeves.  This will prevent the hose and coupling from being accidentally disconnected.



		(4)  Pull the required length of hose line out to the articulation joint of the MK17 and allow the hose reel to lock.  Do not lay the end of the hose line and couplings on the ground where they could get dirty; hang them over the chock block frame on the left rear fender of the MK48.



		(5)  Disconnect the left and center hydraulic lines between the articulation joint and trailer by pulling up on the safety lock sleeves and pulling down on the lines going to the trailer.  Insert the plastic protective caps in the female coupling on the MK48.



		(6)  Connect the two female quick connectors on the hose line to the male connectors on the trailer.  Make sure the couplings are properly engaged and the female coupling lock sleeves are seated all the way forward.  



		(7)  Pull the selector valve on your vehicle out to the auxiliary position.



		(8)  Move to the cab of your vehicle.  Make sure the transmission is in neutral and the parking brake is set.  Start the engine.



	c.  Setting the Controls.



		(1)  Set the manual/off/remote switch, at the main control panel to manual.



		(2)  Set the flow control valve to 5 GPM.  Remember, increasing the flow control valve setting does not increase hydraulic pressure.  Lock the handle with the thumbscrew.





		(3)  Push the auxiliary circuit control up to its detent position.



		(4)  If the trailer being slaved has had an electrical failure, the emergency manual shutdown valve must be closed.



		(5)  Set the manual/off/remote switch on the MK17/MK15 to manual.  The crane can now be operated.  



	d.  Preparing the Vehicle for the Road After Slaving Operations.  The after operation procedures for stowing the cranes and outriggers for both vehicles must be accomplished in the following sequence to avoid verifying either vehicle's  hydraulic reservoir.



		(1)  Move the crane of the MK17 to its original position prior to any slaving or to a position approximately matching the MK15 crane position.



		(2)  Check the level of both hydraulic reservoirs.  They should be equal and down to the low mark.



		(3)  Stow the crane and outriggers on the MK17.  This action will raise the hydraulic fluid level of the MK15 to the full mark.



		(4)  Turn the emergency manual shutdown valve off, if it was used because of an electrical failure on the MK17.



		(5)  On the MK17/MK15, turn the manual/off/remote switch off.  Push the crane controls and outrigger controls all the way up and down to release hydraulic pressure.  



		(6)  Turn the auxiliary hydraulics on the MK15 off by pulling the auxiliary circuit control down from its detent pressure position and set the flow control valve back to zero.



		(7)  Disconnect the auxiliary hose line female couplings from the MK17 trailer hydraulic lines by pulling back on the safety lock rings on the female coupling and separate the lines.



		(8)  Remove the two female quick connectors from the hose line couplings by rotating the lock sleeve until a notch in the sleeve ALIGNs with the adjacent pin and push forward on the lock sleeve.



		(9)  Remove two male quick connectors from the top stowage cylinders and connect them to the hose line by pushing them together.  Rotate the locking sleeves to make sure the hose lines and couplings will not accidentally separate.



		(10) Remove the plastic protective caps from the MK48 hydraulic lines.  Connect the hose line male quick connect couplings to the female couplings on

 the MK48 by pulling up on the female locking rings and pushing the male couplings in.  Release the locking rings and make sure they return all the way forward.



		(11) Reset the flow control valve to 5 GPM.



		(12) Push the auxiliary circuit control up to its detent position for pressure.(NOTE: Do not use the crane controls on the MK15 while doing this because it may over load your hydraulic system.)



		(13) Have the operator of the slaved vehicle observe the hydraulic reservoir level gage on his MK48.  When it reaches 3/4 full, stop slaving by pulling down on the auxiliary circuit control and turn the flow control to zero.  The hydraulic level will continue to climb to the full level.



		(14) Stow the outriggers on the MK15 and observe the hydraulic reservoir level gage.



		(15) Have the operator of the slaved vehicle observe the hydraulic reservoir level gage on your vehicle while you stow the crane.  Stop stowing your crane if it appears your reservoir is going to be overfilled.  If so, you will have to slave more hydraulic fluid to the other vehicle.  If not, continue to stow your crane.



		(16) After you have completed the stowing of your outriggers and crane, disconnect the hose line male couplings from the slaved MK48's female couplings.



		(17) Reconnect the MK48 female connectors to the MK17 trailer connectors.  Both cranes should now be stowed with full hydraulic reservoirs.



		(18) Turn off the manual/off/remote switch and the selector valve on both vehicles.  Do not attempt to operate the vehicles with either selector valve in the auxiliary position, the steering will not work.



		(19)  Move the crane and outrigger controls on both vehicles all the way up and down to release hydraulic pressure.



		(20) Disconnect the male quick connect couplings from the hose line and stow all four couplings in their respective stowage cylinders.



		(21) Rewind the hose line onto the hose reel slowly.  



		(22)  Both vehicles are now ready to return to the motor pool, however, because of the hydraulic system failure on the MK48 the operator will not be able to drive the vehicle, therefore, you would then be required to recover the vehicle by towing it back to the motor pool.



	e.  Slaving a MK17 with Outriggers and Crane in the Stowed Position Per the TM.



		(1)  Connect the hydraulic hose line with the female couplings to the MK17 hydraulic lines.



		(2)  Turn the manual/off/remote switch on the MK17 to manual.



		(3)  Set the flow control valve to 5 GPM.



		(4)  Push the auxiliary circuit control up to its detent.

 

		(5)  Unstow the outriggers and crane on the MK17.



		(6)  When the crane operations are completed, stow the crane and outriggers.



		(7)  Turn the manual/off/remote switch on the MK17 to off.



		(8)  Push the crane controls all the way up and down to release hydraulic pressure.



		(9)  Disconnect the hose line and reconnect the MK48 and MK17 hydraulic lines.



		(10) Disconnect the female couplings from the hose line and stow both in the compartment.



		(11) Turn the manual/off/remote switch on the MK15 OFF.



		(12) Push in the selector valve on your MK48.�This page intentionally left blank for NOTES:
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STUDENT OUTLINE



MK48/15 COUPLING PROCEDURES



STUDENT REFERENCE:



TM 2320-10/11



TERMINAL LEARNING OBJECTIVE:  2.11.1  Given a MK48/15, TM 2320-10/11, and all associated Basic Issue Items, per the reference, perform coupling procedures.  (3536.2.7)



ENABLING LEARNING OBJECTIVES:  



2.11.1a  Given a MK48/15, TM 2320-10/11, and all associated Basic Issue Items, per the reference, uncouple the MK48 from the trailer.  



2.11.1b  Given a MK48/15, TM 2320-10/11, and all associated Basic Issue Items, per the reference, operate the MK48 uncoupled.  



2.11.1c  Given a MK48/15, TM 2320-10/11, and all associated Basic Issue Items, per the reference, couple the MK48 to the trailer.  



OUTLINE



1.  UNCOUPLING THE FRONT POWER UNIT		



	a.  Prepare the LVS for Uncoupling  



		(1)  Select a firm, level surface to uncouple the vehicle on and allow for enough room to maneuver the front power unit after it is separated from the trailer.  After the front power unit and trailer are separated, the front power unit must be operated with extreme care.  If possible, drive only on level terrain at speeds less than five mph.  Do not apply the brakes suddenly or drive over uneven terrain.  The front power unit may roll forward onto its cab.



		(2)  Apply the parking brake valve and place the transmission shift lever in the (N) neutral position.





		(3)  Turn off the engine and place the transfer case shift lever in the neutral position.  



	b.  Uncoupling the MK48 from the Trailer  



		(1)  On the MK17 trailers only, lower the rear landing leg.  The rear landing leg on the MK17 is heavy.  Care must be taken when swinging the landing leg into position to avoid injury.



			(a)  Remove the quick release retainer and pull the pin out of the landing leg support bracket.



			(b)  Lower the landing leg and insert the pin in the rear hole of the support bracket.  Install the quick release retainer in the pin.



			(c)  Remove the quick release retainer from the pin at the bottom of the landing leg and pull the pin out of the landing leg extension.  Allow the landing leg extension to lower to the ground.



			(d)  Adjust the landing leg so that the holes ALIGN and insert the pin in the hole in the landing leg.  Install the quick release retainer in the pin. (NOTE: Make sure to have a firm grip on the landing leg before lowering, due to the wieght of the leg.)  



		(2)  Lowering the front landing legs into position on all models.



			(a)  First, remove the clip that secures the crank handle in its stowed position.



			(b)  Pull the crank handle from its stowed position and place it in the cranking position.



			(c)  Turn the crank handle until the support pad on the landing leg clears the stowage bracket.



			(d)  Have an assistant rotate the landing leg pad out of the stowage bracket and turn the crank handle to allow the landing leg to clear the stowage bracket.



			(e)  Now, lower the landing leg until it is just above the ground.



			(f)  Repeat the procedure with the other landing leg.  



			(g)  On the MK14, MK15, and MK17, remove the support braces from the right frame rail.  On the MK16 the support braces are located in front at the winch.





			(h)  There are four support braces. Two that are crossed in the center and one on the side of each landing leg. Install the support braces on the landing legs with the flat side of the support braces facing towards the mounting pins. 



			(i)  Now, turn the crank handles until the landing leg support pads touch the ground, and then turn the crank handles three turns to support the trailer's load.  If the trailer is heavily loaded at the rear, it may be necessary to place supports behind the No. 4 axle.  This will prevent the trailer from tipping back after separation.  



		(3)  Separation of the electrical, air, and hydraulic connections.



			(a)  Separate all air lines by pulling back on the quick disconnect sleeves.  Cover all of the openings with the plugs that are connected to the air lines.



			(b)  Unscrew the electrical cable connector and separate it from its receptacle.  Cover the receptacle opening with the supplied cover.



			(c)  On the MK15 and MK17, disconnect the hydraulic lines by pulling back on the quick disconnect sleeves, and cover the openings with the plugs that are connected to the hydraulic lines. Make sure you disconnect the hydraulic lines last do to hydraulic fluid leakage.



			(d)  Now, place all of the air lines in front of the propeller shaft support chain to prevent damage to the lines upon separation of the units.  



		(4)  Matchmark the two drive flanges to be separated and separate the propeller shaft at a point underneath the articulation joint by removing eight nuts, lockwashers and capscrews.  Allow the propeller shaft to rest on the support chain.  



		(5)  Installation of the lockout struts on the MK48.  



			(a)  Lockout struts are mounted on each side of the frame of the MK48, just above the No. 2 axle.  Failure to use the lockout struts could cause the front power unit to roll forward onto its cab after separation.



			(b)  First, remove the sensor cap from each lockout strut sensor.



			(c)  Next, remove the clips and pins that hold the struts in their mounting bracket.



			(d)  Swing the struts down off the frame brackets and adjust the turnbuckle so that the strut will reach and line up with the hole in the axle mounting bracket.

			(e)  Insert the pins through the hole in the mounting bracket and the strut then install the clips.



			(f)  Turn the turnbuckles clockwise to eliminate any slack and then turn each turnbuckle one more complete turn with a suitable wrench.  To keep the power unit level, keep the adjustment on both sides equal.  



		(6)  Remove five nuts and eight capscrews from each side of the articulation joint using the appropriate tools.  To prevent severe injury, keep all personnel away from the vehicle, and do not allow anyone to stand near the articulation joint when starting the engine or when separating the front power unit from the trailer.  



		(7)  Start the engine and build the air pressure to 120 psi.



		(8)  Next, release the parking brake valve.



		(9)  Now, shift the transfer case shift lever into the low range position.



		(10) Place the drive line lockup control in the transfer case lockup position.



		(11) Place the transmission shift lever in the (D-1) first gear position.



		(12) Slowly increase the engine's speed to 800-900 rpm while turning the steering wheel back and forth 1/4 of a turn each way.  Movement of the steering wheel will cause the articulation joint to move.  Do not force the separation by increasing the engine rpm above 1000.  If sudden separation occurs, and the brakes are applied hard, the power unit may roll over onto its cab.



		(13) If the front power unit will not separate from the trailer, perform the following procedures.



			(a)  Make sure that all nuts and capscrews have been removed from both sides of the articulation joint.



			(b)  Change the adjustments slightly on the lockout struts or the landing gear.  Attempt to pull away from the trailer after each adjustment change.



2.  COUPLING THE MK48 TO THE TRAILER  



	a.  Preparing the Units for Coupling





		(1)  Clean the mating surfaces, pin and sockets, and coat the stinger with general purpose grease.  Make sure that all air, electrical, and hydraulic lines are clear of the coupling mating surface before backing up.  Do not pull the hydraulic selector valve out when the power unit is separated from the trailer.  Damage to the hydraulic system will result.  It may be necessary to adjust the landing legs of the trailer to aid in ALIGNment.



		(2)  Start the engine and back the power unit up to the trailer until the  mating pins on the power unit ALIGN with the sockets on the trailer.



		(3)  Turn the steering wheel slightly back and forth to aid in ALIGNment, and continue to back the power unit up until the pins are fully seated.



		(4)  After the pins are fully seated, shift the transmission shift lever into (N) neutral, apply the parking brake valve, and turn the engine off.



		(5)  Place the transfer case shift lever in the neutral position.



		(6)  Place the drive line lockup control in the unlock position.  



	b.  Couple the Power Unit to the Trailer  



		(1)  Install the eight capscrews and five nuts on each side of the articulation joint and tighten the capscrews securely.



		(2)  As soon as possible, have organizational maintenance lubricate and torque the capscrews to 375 foot-pounds.  



	c.  Installation of the Propeller Shaft



		(1)  ALIGN the two matchmarks on the propeller shaft flanges and install the eight capscrews, lockwashers, and nuts.



		(2)  Tighten the nuts securely but as soon as possible have organizational maintenance install new lockwashers and tighten them securely.  

	d.  Installation of the Electrical Air and Hydraulic Lines  



		(1)  First, drain all of the air from the three air reservoirs on the MK48 power unit.



		(2)  Next, remove the plugs from the air line connections and install the air lines to the connectors.



		(3)  Remove the cover from the electrical receptacle and place the cover in its stowed position.  Screw the electrical cable onto the electrical receptacle.

		(4)  Now, on the MK15 and MK17, remove the plugs and connect the hydraulic lines to their proper location. 



	e.  Stowage of the Lockout Strut



		(1)  Eliminate the tension from the struts by turning the turnbuckle on each of the struts counterclockwise.



		(2)  Remove the clip and then the pin from each of the struts and the axle mounting bracket.



		(3)  Swing the struts up and adjust the turnbuckles so that the struts will fit on the frame mounted stowage brackets.



		(4)  Install the pin through the hole in the mounting bracket and the strut and install a clip through each pin to secure it in place.



		(5)  Connect the sensor caps to the frame mounted sensors.  



	f.  Stowage of the Landing Legs



		(1)  Remove the support brackets and stow them in their proper position.



		(2)  Turn the crank handles to fully retract the landing legs. 



		(3)  With the help of an assistant, raise the landing legs, one at a time, up to their bracket.  Have the assistant rotate the support pad so that it will engage with the landing leg support bracket when the leg is lowered.



		(4)  Turn the crank handle to secure the landing leg in its bracket.



		(5)  Place the crank handle in its stowed position and install the clip to secure it in place.  



		(6)  On the MK17, stow the rear landing leg as outlined:  



			a  Remove the retainer and pin from the bottom of the landing leg and push the leg into the stowed position.  Install the pin and retainer in the landing leg.



			b  Remove the retainer and pin from the landing leg support bracket, and rotate the landing leg forward and up.  Install the pin in the rear hole in the landing leg bracket and secure it with the retainer.  



	g.  Post Operation Coupling Checks



		(1)  Start the engine and build the air pressure to 120 psi.  Leave the parking brake valve set.

		(2)  Check the turn signal, brake, and taillight operation on the trailer if the tactical situation permits.



		(3)  Check the lockout strut sensor light to verify that the struts are in the stowed position and the sensor cap is on.



		(4)  Place the transfer case shift lever in the DIRECT (HIGH) RANGE position.



		(5)  Release the parking brake valve and check for proper service brake operation before driving the LVS.
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STUDENT OUTLINE



MK48/15 CRANE OPERATIONS AND MAINTENANCE



STUDENT REFERENCES:



TM 2320-10/11

LI 2320-12/9A



TERMINAL LEARNING OBJECTIVES:



2.8.1  Given a MK48/15 and TM 2320-10/11, per the reference, operate the MK48/15 crane.  (3536.2.8)



2.5.1  Given a MK48/15, TM 2320-10/11 and LI 2320-12/9A, Basic Issue Items, and supplies, per the references, perform operator maintenance on the MK48/15 crane.  (3536.2.5)



ENABLING LEARNING OBJECTIVES:



2.8.1a  Given a MK48/15 and TM 2320-10/11, per the reference, perform the pre-operational safety checks.  



2.8.1b  Given a MK48/15 and TM 2320-10/11, per the reference, deploy the stabilizers.  



2.8.1c  Given a MK48/15 and TM 2320-10/11, per the reference, unstow the crane.  



2.8.1d  Given a MK48/15 and TM 2320-10/11, per the reference, operate the crane with the remote control.  



2.8.1e  Given a MK48/15 and TM 2320-10/11, per the reference, operate the crane with manual controls. 



2.8.1f  Given a MK48/15 and TM 2320-10/11, per the reference, stow the crane.  

2.8.1g  Given a MK48/15 and TM 2320-10/11, per the reference, stow the stabilizers.  



2.5.1a  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies, per the references, perform "Before” operator maintenance on the MK48/15 crane. (3536.2.9a)



2.5.1b  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies, per the references, perform "During” operator maintenance on the MK48/15 crane. 



2.5.1c  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies, per the references, perform "Weekly" operator maintenance on the MK48/15 crane. 



2.5.1d  Given a MK48/15, TM 2320-10/11, LI 2320-12/9A, all Basic Issue Items, and supplies, per the references, perform "Monthly" operator maintenance on the MK48/15 crane. 



OUTLINE



1.  GENERAL DESCRIPTION OF THE CRANE MOUNTED ON THE MK15        



	a.  While the vehicle is moving, the material handling crane (MHC) is secured in its folded position by a storage pin.  The crane has four major components.  



		(1)  Main boom.



		(2)  Folding boom.



		(3)  Two extension booms.



	b.  The main boom column can rotate 350 degrees with a 10 degree dead spot at the main control panel.  The dead spot prevents the operator from swinging the load over his head when the operator is standing at the main control panel.



	c.  The crane, with the stabilizers in position, can lift 9,000 pounds when extended 15 feet outward.



	d.  The crane is operated by hydraulics supplied by the MK48 through the main control panel.  The main control panel provides the controls to manually operate all the functions of the crane and the stabilizer.



	e.  Each control is proportional, the farther the control is moved the faster the selected crane or stabilizer movement.  The crane may also be operated by a remote control unit with the same operating functions, except for stabilizer controls, as the main control.  Left and right stabilizers are provided to stabilize, support, and level the vehicle while the crane is operating.  An additional stabilizer control is provided, separate from the main control panel, on the left side of the vehicle.

	f.  Built within the hydraulic system of the crane are several safety features that protect the equipment and the operating personnel.  They are as follows:



		(1)  Check valves which prevent the load from falling in the event of pressure loss because of a hydraulic line failure.



		(2)  Should a hydraulic failure occur on the MK15, the suspended load can be lowered by adjusting the cylinder hold valve.  This procedure should only be done by organizational maintenance personnel.



		(3)  A suspended load on the MK15 crane can be lowered when hydraulic pressure is lost on the MK48 if external hydraulic lines from another MK48/15 Wrecker/Recovery Vehicle are attached to the quick disconnect couplings at the front of the crane trailer.



		(4)  The crane is also equipped with an overload protection system that prevents the lifting of greater loads of a given distance than the crane can handle.  All the functions that decrease overload remain functional.



2.  IDENTIFICATION OF THE CONTROLS AND COMPONENTS USED IN THE OPERATION OF THE CRANE MOUNTED ON THE MK15 



	a.  Stabilizer Cylinder Lock Valve.  The lock valve has two positions.  In the UNLOCK position, the stabilizer cylinder can be raised or lowered.  In the LOCK position, the stabilizer cylinder will not work.



	b.  Remote Control Stowage Box.  The stowage box is used to store the remote control unit and its cable.  Pull the rubber tee handle to open the stowage box.



	c.  Material Handling Crane.  The crane consists of the main boom, folding boom and two extension booms, and is used to lift cargo and equipment.



	d.  Elevation Indicator.  The elevation indicator reads out in degrees from zero to 86 degrees.  The maximum lifting capacity of the crane is reached when the boom elevation indicator is at 45 degrees.



	e.  Crane Hook.  The crane hook is used to attach a load to the crane.



	f.  Stabilizer Cylinder Lock Pin.  The lock pin locks the stabilizer cylinder in either the stowed or working position.



	g.  Stabilizer Cylinder.  The stabilizer is used to support or level the vehicle during crane operation.



	h.  Main Control Panel.  The main control panel contains the following controls:  



		(1)  The emergency manual shut down valve allows the crane to continue its operation in the event of an electrical failure.



		(2)  The deck winch control operates the rear deck winch.  This control will be covered in detail in a later class on winch operations.  I want to caution you not to touch this control during crane operations.



		(3)  The rotation control rotates the crane clockwise or counterclockwise.



		(4)  The main boom control raises or lowers the main boom.



		(5)  The folding boom control raises or lowers the folding boom.



		(6)  The boom extension control retracts or extends the extension booms.



		(7)  The wrecker hoist control operates the A-frame cylinder and is used for raising and lowering a towed load.  This control will also be covered in detail in a later class and again I want to caution you not to touch this control during crane operations.



		(8)  The near side stabilizer control extends or retracts either the near side stabilizer extension or the stabilizer cylinder.



		(9)  The far side stabilizer control extends or retracts either the far side stabilizer extension or the stabilizer cylinder.



		(10) The manual/off/remote switch is a three position switch that allows for the selection of either manual or remote controls.



		(11) The stabilizer extension lock valve has two positions.  In the UNLOCK position, the stabilizer extension will extend or retract.  In the LOCK position, the stabilizer beam will not move.  



3.  PERFORMANCE OF THE PRE-OPERATIONAL SAFETY CHECKS  



	a.  When possible, position the vehicle on firm and level ground and check for overhead obstructions.  Do not operate the crane during electrical storms as the stabilizers ground the vehicle and the extended boom may attract lightning.



	b.  Place the transmission shifter in neutral (N), and pull the parking brake valve OUT.



	c.  Shut down the engine.  Turn the engine start switch to ON.  The engine's warning buzzer will sound, this is normal.



	d.  Pull the selector valve, mounted on the right fender of the front power unit, to the AUXILIARY HYDRAULICS position.  Make sure the valve is fully engaged and ensure the hydraulic reservoir level gage indicates the proper amount of oil.  



	e.  Remove the remote control box and the cable from the stowage compartment.  Ensure that the serial numbers on the remote control box match the numbers on the control panel, as each control box is calibrated to a particular MK15.  The controls may not function properly if the wrong control box is used.  



	f.  Prior to connecting the remote control cable, make sure the manual/off/remote switch is in the OFF position.  Connect the remote control cable to the cable receptacle and secure the receptacle with the latch.  Close the stowage compartment door.



	g.  Connect the other end of the cable to the remote control receptacle and secure it with the latch.



		(1)  Turn the manual/off/remote control switch to REMOTE.  The red indicator light on the remote control should be on, indicating the control is ready for operation. 



		(2)  One of the two deadman switches must be depressed and held to activate the remote control.  Depress and hold one of the two deadman switches on the remote control.  The green indicator light should be on, indicating a connection has been made between the remote control and the main control panel.



		(3)  Continue to hold one of the deadman switches.  Check that the control levers are locked into the center (neutral) position and that these levers are in a straight line.  If any lever will not lock or does not line up, notify organizational maintenance.



		(4)  While depressing the deadman switch, move the control levers on the remote control in both directions.  Make sure the main control panel levers agree with the remote control and are functioning properly.  If the controls do not agree or are not functioning properly, notify organizational maintenance.



		(5)  Turn the manual/off/remote switch to OFF.



	h.  Any failure of the remote control during pre-operational checks will not prevent the use of the crane.  This, however, prevents the use of any remote control operation until repairs have been made.  



	i.  When operating the crane in extreme cold weather, the following procedures must be adhered to:



		(1)  Perform all functions slowly to avoid sudden shocks to system components.



		(2)  Leave the manual/off/remote switch in the MANUAL position for at least 10 minutes.  This will preheat the electronic circuitry.



		(3)  Do not fully extend any hydraulic cylinder without warming it.  The hydraulic cylinder can be warmed by extending it several inches than partially retracting it.  Continue to extend and retract the hydraulic cylinder until it is fully extended.  This action mixes the warm oil flow with the cold thick oil in the cylinder.



4.  DEPLOYMENT OF THE STABILIZERS  



	a.  Start the engine and, at the main control panel, turn the manual/off/ remote switch to MANUAL.



	b.  Using the control station at the right rear of the trailer, deploy the right stabilizer as follows:



		(1)  Place the Stabilizer Extension Lock Valve in the UNLOCK position.



		(2)  Using the near side stabilizer control, slowly extend the stabilizer extension fully.



		(3)  Place the stabilizer extension lock valve in the LOCK position.



		(4)  Place the stabilizer cylinder lock valve in the UNLOCK position.



		(5)  Pull the retaining pin to free the quick release cable. 



		(6)  Using the near side stabilizer control, slowly extend the stabilizer cylinder until there is approximately one to two inches of slack in the quick release cable.



		(7)  Remove the quick release pin from the stabilizer cylinder lock pin.  Remove the stabilizer cylinder lock pin and pull the stabilizer towards the rear of the vehicle to start the stabilizer in the downward position.



		(8)  Using the near side stabilizer control, slowly retract the stabilizer cylinder.  The stabilizer cylinder will rotate into the work position.



		(9)  The quick release cable must be removed, otherwise it will break.  Using the cable release handle, remove the quick release cable from the stabilizer cylinder.





		(10) Install the stabilizer cylinder lock pin and the quick release pin.



		(11) Using the near side stabilizer control, extend the stabilizer cylinder until the stabilizer cylinder base plate contacts the ground.  Do not apply pressure to the ground at this time. 



	c.  At the main control station on the left side, deploy the left stabilizer following the same procedures as the right side. 



	d.  Using both the near side and the far side stabilizer controls, extend the stabilizer cylinders until both of the rear springs are off their spring seats.



	e.  Place both stabilizer cylinder lock valves in the LOCK position.  



5.  MANUAL OPERATION OF THE CRANE CONTROLS  



	a.  The crane should be unstowed using the manual controls only.



	b.  Remove the retaining pin and the stowage pin from the crane and the stowage bracket.



	c.  When the crane is in the stowed position the folding boom is inverted or upside down, therefore you must move the folding boom control down in order to raise the folding boom off the boom rests.  The folding boom brackets must be off the rest so that the crane can be unstowed.



	d.  Move the main boom control up to raise the main boom to 86 degrees as indicated by the elevation indicator on the main boom.



	e.  Move the folding boom control up and raise the folding boom until it is above parallel to the deck to clear the A-frame, the load, or any objects when the crane is rotated. 



	f.  Move the main boom control to position the main boom at 45 degrees, as indicated by the indicator on the main boom, for maximum lifting capacity.  Refer to the capacity information data plate located on the main control panel, folding boom, and remote control.



	g.  Move the folding boom control up to raise and down to lower the folding boom.



	h.  Move the extension boom control up to extend and down to retract the extension booms.  Be careful when retracting the extension booms if the folding boom is above the horizontal position.  The load may swing and contact the crane.



	i.  Move the rotation control up to rotate the crane clockwise and down to rotate the crane counterclockwise.



	j.  Unstow the hook by pulling back on the latch and lifting the hook off the pin.  



6.  OPERATION OF THE CRANE WITH THE REMOTE CONTROLS



	a.  Do not move the deck winch and A-frame cylinder controls as it will cause extensive damage to the vehicle.



	b.  First, turn the manual/off/remote switch on the control panel to OFF. 



	c.  Next, place the strap around your neck and hook the buckle on your belt.  Adjust the strap as necessary.



	d.  Turn the manual/off/remote switch on the control panel to REMOTE.



	e.  Depress and hold one of the two deadman switches on the remote control unit.



	f.  Move the extension boom control forward to extend and back to retract the extension booms.



	g.  Move the folding boom control forward to raise and back to lower the folding boom.



	h.  Move the main boom control forward to raise and back to lower the main boom.



	i.  Move the rotation control forward to rotate the crane clockwise and back to rotate the crane counterclockwise.  



7.  EMERGENCY OPERATING PROCEDURES BECAUSE OF AN ELECTRICAL FAILURE 	



	a.  Electrical Failure.  The manual controls must be used to operate the crane when an electrical failure has occurred.  In the event of an electrical failure, all crane movement will stop.  Operate the crane as follows:



		(1)  First turn the manual/off/remote switch on main control panel to OFF.



		(2)  Pull the emergency manual shut down valve to the CLOSED position, and complete the crane operation with the manual controls.

	

		(3)  Notify organizational maintenance immediately.





	b.  If a hydraulic failure occurs, notify organizational maintenance.  Do not attempt any corrective action.



8.  STOWING THE CRANE.  



	a.  First, lift the hook and secure it on the stowage pin.  Make sure the latch closes so the hook is secure.



	b.  Use the main boom control to raise the main boom to 86 degrees as indicated on the elevation indicator.



	c.  Using the folding boom control, raise the folding boom until it is parallel with the deck or above any obstructions, such as the vehicle or load.



	d.  The extension booms must be fully retracted before stowing the crane.  Otherwise the extension boom can cause damage by striking the crane base. The boom extension control is used to fully retract both of the extension booms.  



	e.  Next, use the rotation control to ALIGN the alignment marks on the boom stowage plates.



	f.  Use the folding boom control to slowly fold the boom.  Hold the control down until the folding boom will not travel any farther.



	g.  Use the main boom control to slowly lower the main boom to the stowed position.  Some adjustment may be required using the rotation control.



	h.  Next, turn the manual/off/remote switch on the control panel to OFF.  



	i.  With the manual/off/remote switch in the OFF position, lift the folding boom control so that the brackets are down on the boom rest.



	j.  Now install stowage pin through the hole in the stowage bracket and the crane and install the quick release pin through the hole in the stowage pin.



	k.  Now push the crane controls all the way up and down to release the hydraulic pressure.  



	l.  If the crane has an electrical failure during any part of your procedures or crane operation, the stowing procedures will be modified as follows:



		(1)  The first seven steps will not change.



		(2)  Open emergency manual shut down valve, raise the folding boom control to allow the folding boom brackets to seat on the folding boom rest.



		(3)  Install the stowage pin through the hole in the stowage boom brackets and install the quick release pin.



		(4)  Now push the crane controls all the way up and down to release the hydraulic pressure.



9.  STOWING THE STABILIZERS.  



	a.  Turn the manual/off/remote switch on the main control panel to MANUAL.



	b.  Open the left and right stabilizer cylinder lock valves.



	c.  At the main control panel, use the near side and the far side stabilizer controls to fully retract the stabilizer cylinders.  



	d.  Failure to remove the stabilizer cylinder lock pin before extending the stabilizer will cause the cable to break.  Remove the stabilizer cylinder lock pin and the quick release pin from the left side of the stabilizer.



	e.  Turn the cable release handle and insert the quick disconnect cable.  Make sure the cable is secure on the handle pin.



	f.  At the left side control station, use the near side stabilizer control to extend the stabilizer cylinder.  The stabilizer cylinder will swing into the stowed position.



	g.  Install the stabilizer cylinder lock pin and the quick release pin.



	h.  Use the near side stabilizer control to retract the stabilizer cylinder. 



	i.  Place the stabilizer cylinder lock valve in the LOCK position.



	j.  Secure the quick release cable with the retaining pin, and pull up on the quick release cable so that all cable slack is above the retaining pin.



	k.  Place the near side stabilizer extension lock valve in the UNLOCK position.



	l.  Using the near side stabilizer control, retract the stabilizer extension.



	m.  Place the stabilizer extension lock valve in the LOCK position.  To prevent severe damage, make sure the stabilizer extension lock valve is in the LOCK position before moving the vehicle.  



	n.  Repeat these stowing procedures for the right side stabilizer.





	o.  Turn the manual/off/remote switch on the control panel to OFF.



	p.  Push the stabilizer controls all the way up and down to release hydraulic pressure.



	q.  Push the selector valve to the steering position and make sure the valve is fully engaged.



	r.  If an electrical failure occurs while stowing the stabilizers the stowing procedures will be modified as follows:



		(1)  Turn the emergency manual shut down valve to the closed position.



		(2)  Stow the stabilizer using steps previously described.



		(3)  Once the stabilizers are stowed, open the emergency manual shut down valve to release the hydraulic pressure in the stabilizers.



		(4)  Push the selector valve back in to the drive position.



    s.  Shut down the engine.



    t.  Now coil the remote control cable to approximately one foot in diameter, and place the cable and the remote control in the stowage compartment.  Secure the stowage compartment door.
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STUDENT OUTLINE



MK48/15 LOADING OPERATIONS



STUDENT REFERENCE:



TM 2320-10/11



TERMINAL LEARNING OBJECTIVE:  2.9.1  Given a MK48/15, TM 2320-10/11, all associated Basic Issue Items, and two six foot container pallets, per the reference, perform loading operations.  (3536.2.9)



ENABLING LEARNING OBJECTIVES:  



2.9.1a  Given a MK48/15, TM 2320-10/11, all Basic Issue Items, and two six foot container pallets, per the reference, prepare MK48/15 for crane operations.  



2.9.1b  Given a MK48/15, TM 2320-10/11, all Basic Issue Items, and two six foot container pallets, per the reference, install portable lock assemblies.  



2.9.1c  Given a MK48/15, TM 2320-10/11, all Basic Issue Items, and two six foot container pallets, per the reference, load six foot container pallet on MK48/15 cargo bed.  



2.9.1d  Given a MK48/15, TM 2320-10/11, all Basic Issue Items, and two six foot container pallets, per the reference, install vertical stacking locks.  



2.9.1e  Given a MK48/15, TM 2320-10/11, all Basic Issue Items, and two six foot container pallets, per the reference, load second six foot container pallet.  



2.9.1f  Given a MK48/15, TM 2320-10/11, all Basic Issue Items, and two six foot container pallets, per the reference, lock container pallets together.  



2.9.1g  Given a MK48/15, TM 2320-10/11, all Basic Issue Items, and two six foot container pallets, per the reference, unload the container pallets.



OUTLINE







1.  SAFETY



	a.  Crane Operation.  Prior to operation of the crane, there are some things to take into consideration.



		(1)  Always check the area for overhead obstructions.



		(2)  All movements of the crane will be directed by a ground guide.  The hand and arm signals to be used should be discussed prior to operation.



		(3)  All personnel operating or assisting the operator during crane operations will wear a hard hat.



	b.  Rigging.  Prior to lifting any material with the crane, there are some things that you must take into consideration.



		(1)  The weight of the load must be checked to make sure it does not exceed the 9,000 pound lifting capacity of this crane.



		(2)  The rigging must be of the proper size to safely support the load.



	c.  Centering the Crane.  It is important that you always keep the crane hook centered above the load.  This is hard to do at times, especially if the load is such that the weight is not evenly distributed.  To help, you should follow these steps:



		(1)  Secure the rigging to the load and the crane.



		(2)  Raise the crane until there is a slight amount of tension on the rigging and look at the rigging and crane hook from two different angles to make sure the crane hook is centered over the load.



		(3)  Slowly increase the tension on the rigging and lift the load, continuously adjusting the crane as needed to keep the hook centered over the load.



	d.  Guidelines.  Guidelines are used on a load to prevent it from swinging and to help guide the load into position.



		(1)  You should have at least two guidelines on the load and sometimes even more are needed, depending on the load.



		(2)  Positioning of the lines is important.  Both lines should be secured to the same side of the load.  This will offer better control over the load.



		(3)  It is the crane operator's responsibility to direct the ground personnel in the handling of the guidelines.



		(4)  A good rule to follow when operating the crane is easy in and easy out of any movement.  This will help prevent swinging and make the guidelines easier to control and more effective.



	e.  General Rules



		(1)  Make sure that the working area is clear of obstructions that could get caught underfoot or prevent quick movement in the event of a dropped load.



		(2)  Make sure all personnel stay clear of a suspended load.  Never walk under a suspended load or allow others to do so.



		(3)  Never place your hands near the bottom of the load when setting it on a vehicle or on the ground.



	f.  Swinging the Load.  Once the load clears the side of the vehicle by about two feet, it should be lowered until it is within one to two feet of the ground before you continue to swing it.  This could help prevent damage to the load or injury to personnel in the event of a rigging failure.



2.  CONTAINERS



	a.  Sizes of Containers 



		(1)  There are three basic sizes of containers, shelters and shipping frames that can be mounted on the LVS and secured using the fixed cargo bed container locks, portable lock assemblies, vertical stacking locks and horizontal interconnecting locks or a combination of these locking devices.  These items and other general cargo, either break bulk or palletized, can also be loaded and secured on the LVS with cargo straps in the conventional manner.



		(2)  Right now we will concern ourselves with the containers, shelters and shipping frames.  These items come in sizes 8 X 8 X 20 foot, 8 X 8 X 10 foot, and 8 X 4 X 6 foot.  These are standardized units that are designed to be compatible with the specifications of the International Standards Organization/American National Standards Institute (ISO/ANSI), with respect to size and corner fittings for locking them to the mode of transportation that they are being shipped on.  They can be safely transported on a variety of vehicles set up to these specifications.



		(3)  The 8 X 8 X 20 foot units are available in two configurations.



			(a)  One configuration is a container for transporting and storing general cargo.



			(b)  The other unit is a general purpose shelter that meets a variety of needs.  It may be used as an automated data processing facility, a medical aid center, a command center, as shop space or simply for storage.  These units are equipped with lights and electrical outlets.



		(4)  The 8 X 8 X 10 foot unit also comes in two configurations.



			(a)  One variation is a container used to transport and store general cargo.  This unit is identical to the container we just discussed, except it is only half as long.



			(b)  The other version of this size unit is a shipping frame.  It is used for the mounting and movement of water purification equipment, engines, transmissions, and similar items.



		(5)  The 8 X 4 X 6 foot unit also comes in two configurations.



			(a)  It is used to house the fuel and water storage and pump module which are for storing, transporting and dispensing fuel and water.  This unit is referred to as SIXCON unit.  



			(b)  The other unit is simply a shipping frame.  It is used for break bulk or cargo larger than a single pallet.



3.  PLACEMENT OF THE CONTAINERS ON THE BED OF THE MK14, MK15, AND THE MK17  



	a.  The MK14 trailer has the capacity to accommodate one 8 X 8 X 20 foot container, two 8 X 8 X 10 foot containers, or six 8 X 4 X 6 foot containers.



	b.  The MK15 is designed to haul two 8 X 4 X 6 foot containers.



	c.  The MK17 trailer has the capacity to accommodate one 8 X 8 X 10 foot container, or four 8 X 4 X 6 foot containers.  



	d.  During a loading operation with the MK15, there are a couple of precautions to take into consideration .



		(1)  When loading another vehicle, always load that vehicle before loading your own vehicle.



		(2)  When called upon to unload other vehicles, always unload your vehicle first.



		(3)  Normally you will not have to load or unload a MK17, but if the MK17 crane is inoperable you may have to unload it also.



		(4)  To prevent parts damage, always remove the cargo side panel from the MK17 before loading the containers.



4.  SECURING LOADS TO THE CARGO BED UTILIZING THE FIXED CARGO BED CONTAINER LOCKS				



	a.  Fixed cargo bed container locks are found at each corner of the MK14 trailer bed.  The MK14 is the only LVS trailer that has fixed cargo bed container locks.



	b.  Securing the Cargo to the Cargo Bed  



		(1)  To operate the fixed cargo bed container locks:

        	(a)  First, the cover plate must be lifted upward from the cargo bed.



        	(b)  Next, grasp the lock handle and push up to swing the fixed cargo bed container lock into an upright position.



        	(c)  Now, close the cover plate onto the MK14 cargo bed.



        	(d)  Repeat the procedures for each fixed lock being used during the operation.



		(2)  The triangle portion of the fixed cargo bed container lock must be lined up with the container lock base before lowering the container.



		(3)  Direct the container to be lowered onto the cargo bed.  Make certain each corner of the container lines up with each fixed cargo bed container lock.



		(4)  With the container in position, secure the container for travel by turning the handle on the lock one quarter turn, and making certain the handle is locked in place by the handle lock.  Repeat this for each lockdown point.



		(5)  To release the container, lift up on the handle lock and turn the handle one quarter turn.



		(6)  After the container has been removed from the vehicle, lift the cover plate.  Then grasp the handle and pull downward to lower the fixed cargo bed container lock into its trailer housing.  Close the cover plate.  Repeat the procedures for each fixed cargo bed container lock used.  



5.  SECURING LOADS TO THE CARGO BED USING THE PORTABLE LOCK ASSEMBLIES 	



	a.  Portable lock assemblies are used to secure the 6 and 10 foot containers to the beds of  MK15 and MK17 trailers.  The portable lock assemblies are also used in combination with the fixed cargo bed container locks on the MK14 trailers.  To install the portable lock assembly:





		(1)  First, lower the assembly lock pin through the keyed fitting hole.



		(2)  Next, install the assembly lockdown into the keyed fitting hole and  turn the assembly lockdown until the center tab-lock lines up with and falls into  the inboard key.  From beneath the cargo bed, grasp the underside of the assembly lockdown and pull downward, making certain the center tab-lock is fully seated.



		(3)  Repeat the procedures at all locations on the trailer bed where the portable lock assemblies are to be used.

		(4)  Direct the container into position on the cargo bed making certain each corner of the container lines up with the positioned lockdowns.



		(5)  With the container in position, secure the container for travel by inserting the assembly lock pin through the container and into the portable lock assembly.  Turn the lock pin so that the handle points downward.



		(6)  To release the containers from the portable lock assemblies, turn the assembly lock pin and remove the lock pin from the assembly lockdown.



		(7)  To remove the portable lock assemblies from the trailer beds, push up on the tab lock until the assembly lockdown is released from its locked position.  Turn the assembly lockdown until the lockdown key lines up with the holes on the trailer bed, and lift to remove the portable lock assemblies.  



6.  SECURING THE LOADS BY VERTICALLY STACKING AND HORIZONTAL INTERCONNECTING  



	a.  The container stacking locks consist of vertical stacking locks and horizontal interconnecting locks.  The base containers are first secured to the vehicle bed using a combination of the fixed cargo container locks and portable lock assemblies, as required.  The vertical stacking locks are then used to secure the containers stacked on top of the base containers.



	b.  Do not stack containers on LVS trailers more than two containers high.  Containers stacked higher than two will dangerously affect vehicle stability on or off the road.



	c.  Locking the Vertical Stacking Lock.  To lock the vertical stacking lock:



		(1)  Insert the lock pin into the hole indicated by the arrow casting and push on the pin.  This will cause the head of the lock to rotate, connecting the two containers together.



		(2)  Next, Remove the lock pin and insert it at an angle into the hole in the container corner post.



		(3)  Back the lock pin into the facing container corner post hole, and insert into the locking hole.



		(4)  Now, twist the lock pin so that the curved portion of the pin rests against the corner post.



	d.  Unlocking the Vertical Stacking Locks.  To unlock the stacking locks:



		(1)  Twist the lock pin so that the curved portion of the pin is in a vertical position.



		(2)  Back the lock pin into the hole in the facing center post and remove the pin from the locking hole.



		(3)  Move the lock pin forward, turn the pin at an angle, and remove the pin from the corner posts.



		(4)  Insert the lock pin into the hole opposite the arrow casting and push on the pin.  This will cause the head of the lock to rotate.



		(5)  Remove the lock pin from the hole.



	e.  Locking the Horizontal Interconnecting Locks



		(1)  The 6 X 4 X 8 containers can be assembled on the ground by using both the vertical stacking locks and the horizontal interconnecting locks.



		(2)  Caution must be used to make sure the weight of the combined containers does not exceed the load limit of the crane.



		(3)  Insert the interconnecting locks at all four corners of the first container.  Turn the hex head locking bolts clockwise until the head is completely recessed into the lock body.



		(4)  Move the second container in beside the first, carefully lining up the lock with the lock recesses in the second container.



		(5)  Turn the second hex head locking bolt to the lock position.



		(6)  When lifting two or more containers locked horizontally the hex bolts must be torqued to 125 foot-pounds.

	f.  To unlock the interconnecting locks, alternately turn the hex head locking bolts counterclockwise to fully extend the horizontal jaw.  



7.  SECURING LOADS TO THE VEHICLE BED WITH CARGO TIE DOWN RINGS



	a.  One special consideration that must be taken into account is that the transporting, handling, and loading of any explosive and/or hazardous material 

must be done in accordance with local, state, and federal regulations.  Motor vehicle operator's responsibilities are provided in the Motor Vehicle Driver's Handbook for Ammunition, Explosives, and Hazardous Material, NAVSEA OP 2239.  



	b.  General.  Cargo tie down rings can be used in conjunction with six foot containers, if needed, or as separate rigging rings for the transportation of cargo not loaded in containers. 



	c.  Installation of the Tie Down Rings.  To install the tie down rings:



		(1)  First, insert either wedge end of the cargo tie down ring into the elongated slot on the trailer bed.



		(2)  Once inserted, twist the cargo tie down ring one quarter turn.  The ring should be facing in the direction of the cargo. 



		(3)  Rig the hooked end of the cargo strap to the tie down ring, and route the strap over the cargo toward the opposite tie down ring.



		(4)  Rig the hooked end of the ratchet to the opposite tie down ring and thread the end of the strap through the ratchet.  Pull the end of the strap through the ratchet to remove all the slack.



		(5)  Crank the ratchet as required to secure the cargo.  Tie up the loose end of the strap as necessary to keep the end of the strap from laying loose on the cargo bed.  



		(6)  To release the ratchet tension on the strap, pull back on the handle release and fully open the ratchet and pull the strap back out of the ratchet.  
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STUDENT OUTLINE



MK48/15 WINCH OPERATIONS AND MAINTENANCE





STUDENT REFERENCES:



TM 2320-10/11 

FMFRP 4-19

LI 2320-12/9



TERMINAL LEARNING OBJECTIVES:  1.1.2  Given a MK48/15, a disabled vehicle, TM 2320-10/11 and FMFRP 4-19, and all Basic Issue Items, per the reference, recover the disabled vehicle with the MK48/15 winch.  (3536.1.1)



ENABLING LEARNING OBJECTIVES:



1.1.2a  Given a MK48/15, a disabled vehicle, TM 2320-10/11 and FMFRP 4-19, and all Basic Issue Items, per the reference, prepare the MK48/15 for winch operations. 



1.1.2b  Given a MK48/15, a disabled vehicle, TM 2320-10/11 and FMFRP 4-19, and all Basic Issue Items, per the reference, attach the winch cable to the disabled vehicle.  



1.1.2c  Given a MK48/15, a disabled vehicle, TM 2320-10/11 and FMFRP 4-19, and all Basic Issue Items, per the reference, recover the disabled vehicle.  



1.1.2d  Given a MK48/15, TM 2320-10/11 and LI 2320-12/9, all Basic Issue Items, and materials and supplies, per information contained in the reference, perform "Before Operation" preventive maintenance on the MK15 winch. 



1.1.2e  Given a MK48/15, TM 2320-10/11 and LI 2320-12/9, all associated Basic Issue Items, and materials and supplies, per information contained in the reference, perform "After Operation" preventive maintenance on the MK15 winch.



OUTLINE



1.  GENERAL DESCRIPTION OF THE WINCH ASSEMBLY MOUNTED ON THE MK15 WRECKER





	a.  The MK15's recovery winch is controlled and operated by either the manual control lever, located at the crane control panel, or by the remote control unit, located in the stowage compartment at the right-rear side of the vehicle.



	b.  The winch assembly has two speeds that are determined automatically by the weight of the load.



	c.  The winch is capable of a straight line pull, no more than 10 degrees to the left or right of center, of 60,000 pounds and an angle or side pull of 10,000 pounds.



	d.  The operator and the equipment are protected by the following safety features:



		(1)  A brake valve that applies a braking force on the winch, preventing the loads from falling or becoming uncontrolled during operation.



		(2)  A fail-safe brake within the winch that applies automatically anytime hydraulic pressure is lost.



2.  IDENTIFICATION OF THE CONTROLS AND COMPONENTS USED IN THE OPERATION OF THE WINCH MOUNTED ON THE MK15        



	a.  A-Frame Cylinder.  The A-frame cylinder is used in the winching operation to raise and position the ground spades if they are needed for the winching operation.



	b.  A-Frame Support Chains.  The support chains are used to hold the A-frame in position anytime the A-frame is being used.



	c.  Remote Winch Control.  The remote winch control allows the operator to operate the winch and the A-frame cylinder from a distance of up to 60 feet.



	d.  Ground Spades.  The ground spades with their attached chains and tubes are used to support the vehicle in a stationary position during winching operations.



	e.  Side Pull Relief Valve.  The side pull relief valve, mounted on the main control panel, keeps the hydraulic pressure within safe operating limits when making side pulls.  This prevents damage to the equipment being recovered and the winch.  Turn the handle up for straight pulls or down for side pulls.



	f.  Manual Deck Winch Control.  The manual deck winch control contains the levers and controls that allow the operator to manually operate the winch and A-frame cylinder from the left side of the vehicle.



	g.  Manual/Off/Remote Control Switch.  The manual/off/remote control switch is a three position switch that allows for the selection of either manual or remote controls.



	h.  Rollers.  The bottom and side rollers on the A-frame support the winch cable during operation.  



3.  PREPARATION OF THE MK48/15 FOR WINCH OPERATION		



	a.  Whenever possible, position the rear of the MK48/15 in a direct line with the load or object being winched.



	b.  Move the transmission shift lever to the neutral (N) position, and engage the parking brake valve.  Shut off the engine, then turn the engine start switch to ON.



	c.  Chock the front and back of the wheels on the No. 4 axle.



	d.  Whenever possible, install the lockout strut.



	e.  Pull the selector valve out to the AUXILIARY HYDRAULICS position.  Do not attempt to move the vehicle with the selector valve in the AUXILIARY HYDRAULICS position.  Steering will not work.  



	f.  Selection of Controls.  All winch controls, manual or remote, are proportional controls.  The more pressure on the control, the faster the selected winch movement.



		(1)  Preparing for manual control operations.



			(a)  First, make sure the manual/off/remote switch on the control panel is in the OFF position.



			(b)  Next, work the manual winch control lever up and down making sure it has its full travel.



			(c)  Now, start the engine and then turn the manual/off/remote switch to MANUAL.  The winch is now ready for operation.



		(2)  Preparing for remote control operations.



			(a)  Turn the engine off, then turn the engine start switch to ON.



			(b)  Turn the manual/off/remote switch on the control panel to OFF, and remove the remote control and cable from its stowage compartment.



			(c)  Connect one end of the remote control cable into the cable receptacle, and secure the cable plug with the latch.



			(d)  Connect the other end of the remote control cable to the remote control box receptacle, and secure the cable plug with the latch.  One of the two deadman switches must be depressed to activate the remote control.



			(e)  With the manual/off/remote switch in REMOTE, depress one of the deadman switches, and use the remote winch control to operate the winch control lever on the control panel.  Make sure the mechanical linkage has full travel.  If not, notify organizational maintenance.



			(f)  Turn the manual/off/remote switch on the control panel to OFF.



			(g)  Now, start the engine and turn the manual/off/remote switch on the control panel to REMOTE.  The winch is now ready for operation.  



4.  PREPARATION OF THE A-FRAME FOR GROUND SPADE OPERATION  



	a.  First, remove the two tie down rings from the vehicle's frame, and install the two tie down rings into the vehicle's cargo bed.



		(1)  To install the tie down rings, insert the bolt ends into the threaded holes on the cargo bed of the MK15. Turn the tie down ring clockwise, until no more threads are showing, making sure to count the number of turns that it takes to seat the ring. Now do the same for the other tie down ring, insuring that you have the same number of turns as the first one. If the bolt end does not seat, remove the tie down ring , check and clean both the ring and cargo bed threads. If the tie down ring still will not seat properly notify organizational maintenance. 



	b.  The A-frame support chains must be hooked into the tie down rings first, rather than to the A-frame.  Otherwise, the A-frame support chains cannot be installed.



	c.  Remove the two A-frame support chains from their stowage compartment, and attach the hooked ends of the chains to the tie down ring on the cargo bed.  The A-frame must be in the most upright position possible in order to attach the support chains.   



	d.  Next, remove the A-frame support strap from the top of the A-frame.



		(1)  Remove the shackle pin and the shackle from the A-frame.



		(2)  Place the shackle through the free end of the A-frame support chain, and attach the shackle with chain to the A-frame with the shackle pin.



		(3)  Now repeat the same steps with the support chain on the other side of the A-frame.



	e.  Disconnect the A-frame lift cylinder from the left side of the A-frame by removing the pin from the stowage bracket and the head of the shackle pin.  

5.  CONNECTING THE GROUND SPADES TO THE LVS AND THE A-FRAME  



	a.  Assembly of the Ground Spades



		(1)  First, remove the left and right ground spades from the top of the rear stowage compartment.  The ground spades and tubes are very heavy.  To prevent injury, use two people to handle the spades. 



		(2)  Next, remove the two ground spade tubes from the back of the stowage compartment.  Turn the handle counterclockwise to loosen the holddown. 

		(3)  Using the supplied pins and retainers, do the following:



       	 	(a)  Install the clevises on the ground spade tubes.



        	(b)  Install the clevises on the wrecker tow eyes.



        	(c)  Connect the ground spades to the bottom of the ground spade tubes.  



        	(d)  Connect the ground spades together.



		(4)  Now, using the two short chains and two lifting shackles, install the two lifting shackles through the large eyelets of the chains.  Connect the shackles to the holes provided in the spades with the shackle pins.



	b.  Connecting the Ground Spade Assembly to the A-Frame



		(1)  First, start the engine.



		(2)  The A-frame cylinder can be operated by either the manual method or the remote control.  Remember, do not operate the A-frame cylinder control before removing the cylinder stowage pin from the left side of the A-frame.



		(3)  Choose the method of operating the A-frame cylinder by placing the manual/off/remote switch on the control panel in either the MANUAL or the REMOTE position.



			(a)  If using the remote control, depress one of the deadman switches on the remote control box and move the control to the left to raise the A-frame cylinder or to the right to lower the A-frame cylinder.



			(b)  If using the manual method, move the control lever on the control panel up to raise the A-frame cylinder or down to lower the A-frame cylinder.  



		(4)  Next, lower the A-frame cylinder all the way down, and remove the pin and shackle from the bottom of the cylinder.



		(5)  Using two long chains with large eyelets and hooks, place the cylinder shackle through the large eyelet of each chain, and secure the shackle with chains attached to the cylinder with the shackle pin.



		(6)  Connect the hooked ends of the chains from the A-frame cylinder to the ground spade chains, and install the two small shackles on the hooks so that the attached chains will not come apart.



		(7)  Now, install the chain spreader bar three links down from the A-frame cylinder on both chains.  



6.  ATTACHMENT OF THE WINCH CABLE TO THE DISABLED VEHICLE     



	a. The engine high idle will automatically engage when the winch control is activated.



	b.  Using either the manual control or the remote control, pay out the winch cable while an assistant pulls the cable to the vehicle being winched.  Do not handle the winch cable with your bare hands.  Always wear leather gloves when handling the cable.  Never allow the cable to run through your hands.  Broken wires can cause injuries. 



	c.  To rig the load, attach the two remaining chains to the shackles or pintle of the vehicle being recovered.  Rig the load carefully to prevent possible damage to the load when the winch cable is rewound.  Do not operate the winch with less than five coils of cable on the spool.  The cable will not hold under the direct strain.



7.  RECOVERING A DISABLED VEHICLE  



	a.  First, note the position of the winch cable.  If the winch cable is more than 10 degrees to the right or left of the vehicle's center line, the side pull relief valve must be turned down for side pull operations.  Do not exceed 23 degrees on a downward pull.



	b.  Place the relief valve up for straight and downward pulls and down for side pulls.  Do not exceed 60,000 pounds for straight and downward pulls and 10,000 pounds for side pulls.  Direct all personnel to stand clear of the winch cable and the load during winch operation.  A snapped cable or shifting load can be extremely dangerous.



	c.  Start the winch pull.  If the total resistance of the vehicle and load to be recovered exceeds 40,000 pounds, the ground spades must be used.  Carefully calculate the resistance to avoid injury to yourself or damage to the vehicle.



	d.  After the winching operation is complete, use the winch control to rewind the winch cable, and attach the clevis on the end of the winch cable to the stowage hook.



	e.  Now, take up the slack in the winch cable, remembering not to damage the stowage hook by over-winding the winch cable.



	f.  Turn the control switch on the control panel to OFF, and if the remote control unit was used in the winching operation, disconnect the cable from the receptacle and stow the remote control unit and cable in the stowage compartment.



	g.  Prior to moving from the winching site, push the selector valve in to the steering position and remove the wheel chocks from the wheels on the No. 4 axle.



	h.  Now, that the winching operation is complete it will be necessary to clean and stow any equipment that was used during the winching operation.  



8.  OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES



	a.  The operator's PMCS taught in this lesson will be taught in accordance with TM 2320-10/11, LI-2320-12/9A, NAVMC 10627, and accepted standards used throughout Marine Corps motor transport units.



	b.  A Weekly/Monthly PMCS checklist will be used to annotate the results of your PMCS.  All discrepancies that cannot be corrected by the operator will be noted under "REMARKS" on the checklist.



	c.  In a previous lesson, you learned how to accomplish PMCS on the MK48 of the Logistics Vehicle System.  At this time I will only instruct on those preventive maintenance checks and services that are unique to the MK48/15 winch.  Of course, if you are operating the MK48/15 winch you will have to perform all the required PMCS to include those you learned during instruction on the MK48.  When you go back to your unit, use the technical manual as a guide during accomplishment of PMCS each time you operate the vehicle. 



	d.  "Before Operation" PMCS Peculiar to the MK15 Winch



		(1)  Inspect the winch for broken, cracked, or leaking hydraulic hoses.  Also check the metal hydraulic lines for bent, crushed, or leaking condition.



		(2)  Next, check the main control for:



			(a)  damage to casing,



			(b)  damaged or binding control levers,





			(c)  torn or ripped bellows and switch boots, and



			(d)  malfunction or misadjustment.



		(3)  At this time check for hydraulic pressure to the winch by unwinding a short length of cable and rewinding it.



		(4)  Check that the winch cable shackle is not broken and pin is secure and in place.



		(5)  Complete your "Before Operation" PMCS by checking the remote control.



			(a)  First, make sure you have a remote control and that it is the correct remote control for that vehicle.  Remember, the remote controls are numbered and adjusted to a specific vehicle.



			(b)  Also, check the remote control to make sure it is functioning correctly.



	e.  "During Operation" PMCS on the MK15 Winch



		(1)  Check to make sure the engine high idle engages automatically when the winch control is activated.



		(2)  Check the winch cable for kinks, broken strands, or wear.



	f.  "After Operation" PMCS on the MK15 Winch



		(1)  Clean and relubricate the winch cable.



		(2)  Rewind the winch cable on the drum.  Remember to keep tension on the cable while rewinding.  This will keep the cable from slipping, possible binding and damage when the winch is next used.



	g.  "Weekly/Monthly" PMCS on the MK15 Winch



		(1)  There are no specific Weekly/Monthly PMCS listed in Table 2-1 of the TM.



		(2)  When you perform a Weekly/Monthly PMCS on the MK48/15; all before, during, and after operation PMCS for the winch will be performed.



	h.  Lubrication Services on the MK15 Winch



		(1)  If the winch cable is not used on a regular basis, clean and lubricate the winch cable with CW every 3,000 miles or six months whichever occurs first.



		(2)  Check the oil level in the left gear case with the vehicle on level ground.



			(a)  Remove the check plug in the left center gear case.



			(b)  The oil level should be even with the bottom of the check plug hole.



			(c)  If the oil level is low, remove the fill plug above the check plug and fill with OE/HDO until oil starts to run out of check plug hole.



			(d)  Replace the check plug and fill plug.  Do not over-tighten these plugs.



		(3)  Lubricate the front and rear winch mounts at 3,000 miles or six months whichever occurs first.
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STUDENT OUTLINE



MK48/15 TOWING PROCEDURES



STUDENT REFERENCE:



TM 2320-10/11



TERMINAL LEARNING OBJECTIVES:



1.7.1  Given a disabled LVS , TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the disabled vehicle for towing.  (3536.1.7)



1.8.1  Given a MK48/15, a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, flat tow the disabled vehicle with the MK48/15.  (3536.1.8)



2.10.1  Given a MK48/15, a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, lift tow the disabled LVS.  (3536.2.10)



ENABLING LEARNING OBJECTIVES: 



1.7.1a  Given a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the vehicle for towing less than one-half mile.  



1.7.1b  Given a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the disabled vehicle for towing more than one-half mile.



1.8.1a  Given a MK48/15, a disabled MK48/14 or MK48/17, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the disabled vehicle for flat towing.  



1.8.1b  Given a MK48/15, a disabled MK48/14 or MK48/17, TM 2320-10/11, and all Basic Issue Items, per the reference, install the tow bar.  



1.8.1c  Given a MK48/15, a disabled MK48/14 or MK48/17, TM 2320-10/11, and all Basic Issue Items, per the reference, flat tow the disabled vehicle forward. 

 

1.8.1d  Given a MK48/15, a disabled MK48/14 or MK48/17, TM 2320-10/11, and all Basic Issue Items, per the reference, flat tow the disabled vehicle in reverse.

2.10.1a  Given a MK48/15, a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the disabled vehicle for lift towing from the front.



2.10.1b  Given a MK48/15, a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, lift tow the disabled vehicle from the front. 

 

2.10.1c  Given a MK48/15, a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, prepare the disabled vehicle for lift towing from the rear.  



2.10.1d  Given a MK48/15, a disabled LVS, TM 2320-10/11, and all Basic Issue Items, per the reference, lift tow the disabled vehicle from the rear.



OUTLINE:



1.  PRECAUTIONARY MEASURES FOR TOWING A LVS



	a.  Do not use tow straps or chains alone to flat tow any LVS.



	b.  Never prepare the disabled vehicle for towing until it has been safely rigged to the MK48/15.



	c.  The MK48/15 is used for all towing of disabled LVS's; however, when the MK48/15 is not available, flat towing may be performed with another LVS if the heavy duty tow bar, chains and air lines from the MK48/15 are provided.



	d.  Never rig a LVS front power unit for flat towing if it is uncoupled from its rear trailer, unless it is safely anchored to prevent tipping forward.  In situations when only a front power unit will be recovered, rig the unit for flat towing before uncoupling it from the rear unit.



	e.  Except in an extreme emergency, do not flat tow the LVS without first disconnecting and securing the driveline of the vehicle being towed.



	f.  In emergencies, when time or the tactical situation does not permit disconnecting the driveline of the disabled vehicle, limited flat towing can be performed.  This disabled vehicle must not be towed more than one-half mile and the towing speed must not exceed 5 miles per hour.



	g.  After preparation for flat towing is made and the drive train components are disconnected, do not tow at speeds over 15 mph.



2.  RIGGING A LVS FOR FRONT FLAT TOW OPERATIONS



	a.  Positioning the Wrecker.  Position the wrecker directly in line with the front of the disabled vehicle.



		(1)  Allow adequate working space between vehicles to assemble and install the towing equipment.



		(2)  Place the wrecker transmission shifter in neutral and apply the parking brake valve.



	b.  Assembling the Tow Bar:  The tow bar is heavy and should be handled by two people to avoid injuries.  



		(1)  Remove the tow bar and brace from its position on top of the rear bed stowage compartment.



		(2)  Assemble the tow bar and brace with two pins and retaining clips.



		(3)  For flat towing, the tow bar must be fully extended by removing four retaining pins and clips, slide the tow bar extension out to the last two alignment holes on each side and reinstall the pins and clips.



		(4)  Remove two tow bar clevises from the top front stowage compartment and install the clevises on the upper tow eyes on the front of the disabled vehicle with cleaves pins and retainer clips.



		(5)  With two assistants, attach the tow bar to the clevises with two pins and retainer clips. 



	c.  Coupling the Vehicles.  Coupling a disabled vehicle for towing requires an experienced operator, a ground guide and two assistants to support the tow bar.



		(1)  The operator and ground guide must both agree on and understand two hand signals--one that means BACK UP SLOWLY, and one that means STOP.



		(2)  The ground guide positions himself to the left side of the vehicles where he can observe between both vehicles.



		(3)  The ground guide then directs the two crew members to hold the tow bar up in position for coupling with the wrecker's rear pintle hook.



		(4)  Using the proper signals, the ground guide then directs the operator to back the wrecker up slowly until the lunette of the tow bar can be installed in the pintle hook.



		(5)  The operator must back in slowly, using extreme care.  Full attention must be paid to the ground guide.



		(6)  Close and lock the pintle hook and install the safety pin.  At no time should any towing be performed without a safety pin installed in the pintle hook.  



		(7)  Attach two short lifting chains to the lower towing eyes on the rear of the wrecker using the two rear towing shackles and pins.



		(8)  Attach two long lifting chains to the lower tow eyes on the front of the disabled vehicle using the two front towing shackles and pins.



		(9)  Cross the long lifting chains over each other and under the tow bar.  Connect the grab hooks of the short lifting chains to the second link of the long lifting chains.



		(10) Install the small clevises on the short lifting chain hooks so the two chains cannot come apart.  



		(11) Remove the two intervehicular air hoses from the right front stowage compartment and connect them to the rear glad hands of the wrecker with the blue service couplings together and the red emergency couplings together.



		(12)  Wrap the air hoses around the tow bar two and a half times to keep them from dragging on the ground and insert them through the front grill of the disabled vehicle.  Connect the air lines to the glad hands in the same manner, red to red and blue to blue.



		(13)  Check to make sure the air valves located inside the frame rails above the No. 3 axle on the MK15 are open by turning them until the handles are ALIGNd with the air lines.



		(14)  In the cab of the wrecker, push in the trailer air supply valve to charge the air brake system on the disabled vehicle.



		(15)  If the disabled vehicle's air system is inoperable the spring brake chambers on the No. 2, 3, and 4 axle must be caged and the ball valve, located between the front glad hands on the disabled vehicle, must be opened to release the parking brakes.  If this is the case the intervehicular air hoses will not be used.



	d.  Prepare the Disabled Vehicle for Flat Towing.



		(1)  Prepare the cab controls of the disabled vehicle by:



			(a)  shifting the transfer case shifter to neutral position.  This is halfway between Direct (HIGH) and LOW range,



			(b)  shift the transmission shifter to (N) neutral position,



			(c)  place the driveline lockup control in the unlock position.



			(d)  and turn on the hazard warning flashers prior to moving the disabled vehicle. 

		(2)  Disconnect the rear drive shaft.



			(a)  At the No. 3 axle input flange, wrap a cargo tiedown strap over the vehicle chassis on one side, around the drive shaft and over the other side of the chassis.



			(b)  Tie the strap securely to support the drive shaft.



			(c)  Remove eight capscrews, lockwashers and nuts from the axle input and drive shaft flange.



			(d)  With an assistant to help, push up on the drive shaft until the two flanges separate.



			(e)  Direct the assistant to push the drive shaft up and out of the way as far as possible.  Secure the drive shaft in a stowed position as tight as possible with the tiedown strap.  



		(3)  Disconnect the front drive shaft.



			(a)  At the rear engine mount on the left side, lower each end of a tiedown strap to the work area below the vehicle so that the strap is draped over the engine mount.



			(b)  From underneath the vehicle, wrap the tiedown strap around the nosebox drive shaft at least once and tie it off.



			(c)  With the drive shaft secured, remove the eight capscrews, nuts, and lockwashers from the nosebox flange.  It will be necessary to move the towing vehicle forward slightly so you can remove the one remaining capscrew behind the nosebox support bracket.



			(d)  With an assistant, push up on the drive shaft until the two flanges separate.  



			(e)  Thread the loose end of the tiedown strap through the universal joint of the disconnected drive shaft.  Pull back on the strap until the drive shaft slip yoke is pulled backwards (retracted).



			(f)  Have your assistant support the drive shaft as far up and out of the way as possible.  Tie the retracted drive shaft to the frame post located next to the engine rear mount. 



	e.  Tow the disabled vehicle.



		(1)  Start the engine.





		(2)  Set the Jacobs Brake High/Low switch to low or high depending on the load on the towed vehicle and the terrain you are operating in.



		(3)  Turn the Jacobs Brake On/Off switch to On.  Remember, the Jacobs Brake will activate each time the accelerator is released and will also cease to function when the vehicle slows down to approximately 5 to 7 MPH.



		(4)  If the disabled vehicle's air system is operable and the intervehicular air lines have been connected, push in the parking brake valve on the MK48/15 to release the brakes on both vehicles.



		(5)  Place the transmission shifter of your vehicle in D-3 and the transfer case shifter in Low range.



		(6)  The vehicle is now ready to tow.



3.  FRONT LIFT AND TOW OPERATIONS



	a.  Basic Lift and Tow Precautions.  When it is necessary to lift and tow a disabled vehicle, certain precautions and procedures must be followed to prevent damage to the vehicles and quite possibly serious injury to personnel.



	b.  Lift and tow will only be used when damage to the steering system or differentials makes it impossible to flat tow the vehicle.



		(1)  Except in an emergency, do not lift and tow an LVS without first disconnecting and securing the driveline of the disabled LVS in the same manner that you were previously taught.



		(2)  If the disabled LVS must be towed prior to disconnecting the driveline, the same restrictions of 5 mph not to exceed one-half mile apply.



		(3)  After the driveline has been disconnected and secured, the 15 mph maximum speed also applies for lift towing. 



	c.  A-Frame Preparation for Lift and Tow.



		(1)  Remove and stow the retaining strap that secures the towing cable and snatch block assembly at the top of the A-frame.



		(2)  Remove the two tiedown rings from the front of the MK15 frame rails.  Install and tighten these tiedown rings into the front of the cargo bed.



		(3)  Remove the two 16 foot A-frame support chains from the front bed stowage compartment.  Attach the hooked ends of the support chains to the tiedown rings.  



		(4)  Release the tension and remove one A-frame support strap.  The second support strap must be left in place to hold the A-frame in its most upright position in order to attach the first support chain.



		(5)  After removing the support strap, remove the shackle and the shackle pin from the A-frame.  Place the shackle through the ring on the loose end of the support chain and reattach the shackle to the A-frame.



		(6)  Follow the same steps and install the second A-frame support chain.  



		(7)  Remove the lock pin from the left side of the A-frame and the A-frame lift cylinder shackle pin.



		(8)  Remove the shackle pin and shackle from the lift cylinder.



		(9)  Remove two short lifting chains (19 inches) from the front bed stowage compartment.  Place the shackle through both the large rings of the short lifting chains and reinstall the shackle and chains on the cylinder with the shackle pin.  Install the shackle pin until it is fully seated in the shackle to prevent the shackle from spreading or being bent during lifting.  



	d.  Tow Bar Installation.  Remember the tow bar is heavy and should be handled by two people to avoid possible injuries.



		(1)  Remove the tow bar and brace from its position on top of the rear bed stowage compartment and assemble them with pins and retainer clips.



		(2)  For lift towing, the tow bar must be closed all the way by removing two pins and retainer clips from each arm of the tow bar.  Slide the extension all the way into the arms until both pins and retainer clips can be reinstalled.



		(3)  Remove two tow bar clevises from the top front bed stowage compartment.  Attach the clevises to the upper towing eyes on the rear of the wrecker with the retaining pins and retainer clips.



		(4)  With two assistants, attach the tow bar to the clevises with retaining pins and retainer clips.  Remember every retainer pin and clip must be in place before any attempt is made to lift and tow.  



		(5)  Start the engine and pull the hydraulic selector valve out to the auxiliary position.



		(6)  The A-frame lift cylinder can be operated by either the manual or remote control.  The preferred method of operation is with the manual controls.



		(7)  Place the manual/off/remote switch to the manual position.  Move the cylinder control down to lower the A-frame cylinder enough to wrap and hook the small lifting chains around the tow bar brace.  Raise the cylinder control until the tow bar is approximately level with the towing eyes of the disabled vehicle. 



	e.  Connecting the Tow Bar to the Disabled Vehicle.



		(1)  Install the pivot beam on the front towing eyes of the disabled vehicle with four pins and retainer clips.



		(2)  Push in the selector valve to the steering position.



		(3)  Using a ground guide, back the wrecker up until the tow bar is approximately one foot from the center of the pivot beam.  



		(4)  Pull the selector valve out to the auxiliary position.  Adjust the tow bar height using the cylinder control until the tow bar is ALIGNd with the pivot section (center) of the pivot beam.



		(5)  Install the pivot beam shackle through the lunette on the tow bar and adjust the tow bar height to ALIGN the components.



		(6)  Extend the tow bar by removing the pins and retainer clips from the tow bar arms and pull the extensions out.  Guide the tow bar lunette into the pivot section of the pivot beam, making sure the hole in the pivot beam and pivot beam shackle are ALIGNd.



		(7)  Install the shackle pin through the shackle and pivot beam from the bottom up and secure it with the retaining clip.  Do not retract or raise the A-frame cylinder, it will damage the tow bar brace.



		(8)  Extend the A-frame cylinder enough to unhook the short lifting chains from the tow bar brace.



		(9)  On directions from the ground guide, back the wrecker up until the tow bar is fully compressed and reinsert the four pins and retainer clips.  If the holes do not ALIGN,  you may have to articulate the wrecker slowly right or left to ALIGN the holes and insert the pins and retainers.



		(10) After the tow bar is secured to the disabled vehicle, remove and secure the rear driveline of the disabled vehicle in the same way as instructed for flat towing a disabled vehicle.  



		(11)  Next, remove two long lifting chains from the front bed stowage compartment.  Thread the grab hook end of the long lifting chains up between the pivot beam and the disabled vehicle's skid plate.  Hook the grab hooks in the angle pockets on the top of the pivot beam.



		(12)  Extend the A-frame cylinder down enough to hook the grab hooks of the short lifting chains into the 13th link from the grab hook end of the long lifting chains.



		(13)  Install the rubber scuff pad on the disabled vehicle's skid plate with the attachment hooks on the upper inside edge of the skid plate.  



		(14)  Install both articulation joint roll stops, one on each side of the articulation joint.  Depending on the terrain, you may have to move the vehicles slightly to install the roll stops.



		(15)  Remove the articulation joint lockout strut from the undercarriage behind the front grill of the disabled vehicle.  Position the lockout strut on the lockout mounts located on the left side of the articulation joint of the disabled vehicle.  Secure the lockout strut with pins and retainer clips.  



	f.  Lift the disabled vehicle using the cylinder control until the cylinder is fully retracted.  In some cases, because of terrain conditions,    you may not be able to hook the short lifting chains in the 13th link of the long lifting chains.  If this is the case, hook the short lifting chains as close to the 13th link as possible.  Lift the disabled vehicle and reposition both vehicles and make a second lift.



		(1)  Using the lifting shackles and pins from the lower tow eyes of the wrecker, insert the shackles through the rings on the towing cable and attach the shackles to the lifting eyes on the pivot beam with the shackle pin.  Make sure the shackle pins are screwed all the way in to prevent the shackle from spreading or twisting.



		(2)  Fully extend the A-frame cylinder, allowing the full weight of the disabled vehicle to be supported by the towing cable.



		(3)  Unhook remove and stow the long lifting chains in the front bed stowage compartment.



		(4)  Remove the shackle pin, shackle, and short lifting chains from the A-frame cylinder.  Remove the short lifting chains from the shackle and reinstall the shackle and pin on the cylinder.  Retract the cylinder and attach it to the left side of the A-frame with the lock pin through the shackle pin.  



		(5)  Turn the manual/off/remote switch to off.



		(6)  Push in the selector valve to the steering position.



		(7)  Again, check to make sure the air valves inside the frame rails of the wrecker are open to allow air to flow to the rear glad hands on the MK15.



		(8)  If the air system of the towed vehicle is operable, hook up the intervehicular air hoses the same as we previously instructed.  In the cab of the MK48/15 push the trailer air supply valve and parking brake valve to charge the towed vehicle's air brake system.



		(9)  Set the Jacobs brake for the towed load and terrain conditions.



		(10) Push in the disabled vehicle's parking brake valve to release the parking brake.  



	g.  Lowering the Vehicle.  After the towing is completed and you have positioned the disabled vehicle, you must lower it to the ground.



		(1)  Place the transmission in neutral and apply the parking brake valve.



		(2)  Pull the selector valve out to the auxiliary hydraulics position.  

		(3)  Remove the A-frame lock pin from the lift cylinder shackle pin.



		(4)  Remove the shackle pin and shackle from the lift cylinder.  Place the shackle through the large eyes of the short lifting chains and reinstall the shackle and shackle pin on the lift cylinder.



		(5)  In the cab of the wrecker, pull the trailer air supply valve out.  This will stop the air flow to the disabled vehicle.



		(6)  Close the ball valve on the disabled vehicle, then remove the intervehicular air lines from the glad hands of both vehicle.  Replace the glad hand covers.  



		(7)  Remove the long lifting chains from the front bed stowage compartment.  Thread the grab hook ends of the chains up between the disabled vehicles skid plate and the pivot beam.  Hook the grab hooks in the angle pockets on the pivot beam.



		(8)  Turn the manual/off/remote switch to the manual position.



		(9)  Using the A-frame cylinder control, lower the lift cylinder until the short lifting chains can be hooked to the long lifting chains at the 13th link from the grab hook end.



		(10) Fully retract the lift cylinder.



		(11) Remove the towing cable from the pivot beam by removing the shackle pins and shackles from the front towing eyes on the pivot beam and large eyelets of the towing cable.  Install the shackles and pins in the lower towing eyes on the wrecker.  



		(12) Extend the lift cylinder and lower the disabled vehicle to the ground.  Unhook and stow the long lifting chains in the front bed stowage compartment.



		(13) Remove and stow the scuff pad.



		(14) Using the lift cylinder control, adjust the lift cylinder height to allow the short lifting chains to be wrapped around the tow bar brace.  Carefully remove the slack from the chains without putting pressure on the tow bar brace.



		(15) Remove the pivot beam retaining clip and shackle pin.



		(16) Turn the manual/off/remote switch to the off position.



		(17) Push the selector valve into the steering position.



		(18) Release the parking brake valve and drive the wrecker forward to separate the tow bar and pivot beam shackle from the pivot beam.



		(19) Remove the tow bar, lifting chains, A-frame support chains and pivot beam and stow all the equipment in their proper compartments.



		(20) Secure the A-frame with two ratchet straps and one tiedown strap on the tow cable and snatch block.



4.  TOWING A DISABLED LVS FROM THE REAR



	a.  Normally, flat towing from the rear will only be used to reposition the disabled vehicle to allow you sufficient maneuvering room to hook up to the front of the vehicle.



	b.  The rear lift and tow procedures will only be used when the disabled vehicle has sustained enough damage to the rear body unit frame, wheels, or differentials to make it impossible to tow the vehicle from the front.



	c.  When preparing the disabled vehicle for rear lift and tow, the first thing we need to do is to move the air lines and electrical wiring harness on the rear of the disabled vehicle to prevent damaging them when the lifting chains are used.  



		(1)  On the MK14 and MK16, we simply remove two capscrews, nuts, and washers that secure the lines and clamps to the bottom of the rear frame crossmember.  Reinstall the hardware in the clamps and allow the lines to hang down out of the way.  



		(2)  On the MK15, we have to remove the same clamps and bolts holding the air lines and wiring harness.



			(a)  Next, we remove two capscrews, nuts, and washers holding the marker light and glad hand bracket to the bottom of the crossmember.  Reattach the mounting hardware to the bracket so it won't be misplaced.



			(b)  Fold the bracket, air lines, and wiring harness under and forward toward the air tank inside the left frame rail.



			(c)  Using one of the 30 inch tiedown straps, tie the bracket up in place by running the strap through the glad hand chains and up over the frame crossbrace above the air tank.  



		(3)  On the MK17, we also remove the bolts and nuts securing the air lines and wiring harness to the crossmember.



			(a)  Next, we remove the rear landing leg.  This landing leg is heavy and should be handled by two Marines.



				1  Lower the landing leg by removing the quick release retainer clip and pull the landing leg support pin out.  Lower the leg to the vertical position.



				2  Remove the quick release retainer clip and pin from the lower leg and allow the landing leg extension to lower to the ground.  Replace the pin and retainer clip in the lowered landing leg.



				3  Remove the cotter pins, washers, and pin that support the landing leg in the upper bracket.



				4  Remove the landing leg, reinsert the support pin, washers, and cotter pins in the leg and stow the leg in the bed of the MK17.  



	d.  Attach the tow bar to the MK15 in the same way we previously did for front lift towing.



	e.  On the disabled vehicle turn the pintle upside down so the weight of the vehicle will not be on the locking jaw and lock pin when the vehicle is lifted.



	f.  On all vehicles install the long lifting chains by threading the grab hooks between the loose hanging air lines and wiring harness and the rear crossmember.  Attach the grab hooks to the crossmember making sure the hooks are outside of the gussets.  



	g.  Pull the selector valve out of the Auxiliary Hydraulic position and turn the manual/off/remote switch to the manual position.



	h.  With the short lifting chains attached to the lift cylinder and the tow bar brace, adjust the tow bar height with the A-frame cylinder control so the tow bar is the same height as the disabled vehicle's pintle hook.

	i.  Push the selector valve in to the steering position.  Using your ground guide, back the wrecker up until the lunette of the tow bar is approximately one foot from the center of the pintle hook of the disabled vehicle.  



	j.  Extend the tow bar by removing four pins and clips.  Guide the lunette of the tow bar into the pintle the hook.  Close and lock the pintle hook with the cotter pin.  Never attempt to lift and tow any vehicle without the cotter pin installed in the pintle hook lock.



	k.  After turning the manual/off/remote switch to off and pushing the auxiliary hydraulics selector valve into the steering position, follow the directions of your ground guide and back the wrecker up carefully until the pin holes in the tow bar are ALIGNd.  Reinstall the pins and retainer clips.  



	l.  After the disabled vehicle is properly rigged to the wrecker, you must install the articulation joint lock out strut and roll stops and disconnect and secure the driveline to the No. 1 axle nose box as was taught previously.



	m.  Reset the selector valve for auxiliary hydraulics and the manual/off/remote switch to manual.  Extend the A-frame lift cylinder enough to hook the short lifting chains into the eighth link from the grab hook end of the long lifting chains.



	n.  On the MK14 install the lift bracket between the rear bed frame rails with the cut out slots down.  When lifting the vehicle, the large eyelets on the towing cable will fit into the cut out slots in the bracket.



	o.  On the MK16 and MK17, to avoid damage, make sure the long lifting chains are clear of the glad hands before lifting the vehicle.  Fully retract the A-frame cylinder and lift the vehicle.



	p.  Attach the large eyelets of the towing cable to the rear tow eyes using the rear shackle and pins.  Remember to make sure the shackle pins are fully seated in the shackle to avoid damage or accidental failure of the shackle which could cause the vehicle to drop.  



	q.  Fully extend the A-frame cylinder allowing the full weight of the disabled vehicle to be support by the towing cable.



	r.  Unhook, remove and stow both the long and short lifting chains and stow them in the front compartment.



	s.  Turn the manual/off/remote switch to OFF and push in the hydraulic selector valve to the steering position.



	t.  If the disabled vehicle's brake system in operable, install the intervehicular air hoses; if the brake system is inoperable, the 

spring brake must be caged and the air system drained.  If this is the case, you will not have the additional braking from the disabled vehicle.  Do not exceed 15 mph when lift towing the disabled vehicle.



5.  LOWERING THE VEHICLE



	a.  Set the Controls



		(1)  Place the transmission in neutral and apply the parking brake valve by pulling it out.



		(2)  Pull the selector valve out to the Auxiliary Hydraulics position.



	b.  Install Lifting Chains



		(1)  Remove the A-frame cylinder lock pin.



		(2)  Remove the cylinder shackle and pin.



		(3)  Place the shackle through the large eyelets of the short lifting chains and reinstall the shackle and pin on the cylinder.



		(4)  On the MK14, 16 and 17, thread the long lifting chains between the lowered air lines/wiring harness and the rear crossmember.  Hook the grab hooks outside of gussets on the crossmember.



	c.  Operate Controls



		(1)  Remember the A-frame cylinder can be operated by the manual or remote control but the preferred method is by the manual control until you gain more experience.



		(2)  Turn the control switch to manual.



		(3)  Using the A-frame cylinder control, lower the cylinder until the short lifting chains can be hooked to the long lifting chains of the eighth link from the grab hook end.



		(4)  Next, fully retract the A-frame cylinder which in turn takes the vehicle weight off the towing cable.



	d.  Remove the shackles from the rear of the disabled vehicle and the towing cable.  Reinstall the shackles on the vehicle.



	e.  Extend the A-frame cylinder and lower the disabled vehicle to the ground.





	f.  Unhook and stow the long lifting chains in the front bed stowage compartment.



	g.  Using the A-frame cylinder control adjust the height and wrap the short lifting chains around the tow bar brace.



	h.  Carefully remove the slack from the short lifting chains without putting any pressure on the tow bar brace.



	i.  Unlock and open the pintle hook.



	j.  Lower the A-frame cylinder until the tow bar lunette clears the pintle hook.



	k.  Push in the selector valve to the steering position and turn the control switch to the off position.



	l.  Release the parking brake valve, place the transmission in drive and drive the wrecker forward.



	m.  On the rear of the MK14, remove and stow the lift bracket.



	n.  On the MK15, reinstall the glad hand bracket.



	o.  On the MK17, reinstall the rear landing leg.



	p.  On all models, reinstall the air line and wiring harness clamps and bolts to the rear crossmember.



	q.  Remove and stow all towing equipment from the wrecker in their   proper locations.



	r.  Secure the towing cable and shackle to the A-frame with a tiedown strap.



	s.  Remove the A-frame support chains and reinstall the A-frame support straps.
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STUDENT OUTLINE



LOAD TESTING



STUDENT REFERENCE:



MCO P11262.2



LEARNING OBJECTIVES:  The purpose of this lesson is to familiarize the students with the procedures and requirements for load testing of wreckers.  Learning objectives are not specified; however, lesson content provides the following information:



1.  requirements for load testing,



2.  types of testing, and



3.  components to be tested.



OUTLINE



1.  TYPES OF TESTS AND INSPECTIONS TO BE CONDUCTED.  



	a.  Daily.  Operators of load lifting equipment will perform a daily inspection of their assigned equipment.  The equipment operator's daily checklist, which is Table 4-1 in MCO P11262.2, will be filled in as appropriate, and used for this purpose.  The form will be filed and retained with the trip ticket.



		(1)  All "Before Operation" PMCS listed in the operator's TM for the equipment will be performed.



		(2)  Additionally, each operator will be responsible for checking the condition of all controls, cranes, winches, cables, sheaves and hooks prior to each day's operation.



		(3)  Remember, you are responsible for the safe operation of your equipment and the inspection and PMCS you perform prior to its operation determines whether it is safe for the day's operation. 





	b.  Load Tests.  Load testing is required when load lifting equipment such as cranes and winches have been extensively repaired or altered.  Additionally, all newly fielded equipment must be tested and certified prior to issuing it to the using units.



		(1)  The load tests will be the responsibility of the unit doing the repairs prior to returning the equipment to its owner.  The load test certification sheet will be retained in the record folder (form NAVMC 696D).



		(2)  A load test will be accomplished on all new equipment as part of the acceptance check and must be annotated in the equipment folder.  



	c.  Nondestructive Test.  A nondestructive test is conducted on crane and hook assemblies using a load lifting measuring device.  With the crane hook attached to the load measuring device, the crane will be operated, as though it is lifting a load until it is exerted to 110 percent of the cranes rated capacity and held for one minute.  Slowly decrease the load until the cable is slack and repeat the test one more time.  This serves as the nondestructive test.



	d.  Marking.  After the equipment has been tested it will be stenciled, in a position clearly visible to the operator, with the certification indicating the test results.  Example: Capacity 10,000 lbs. certified 10 November 1994.



	e.  Annual Condition Inspection.  It is the purpose of the annual condition inspection to ensure that the overall structural, mechanical, hydraulic, and electrical components of the equipment have been maintained in a safe and serviceable condition and are functioning properly.  



2.  5-TON WRECKER TEST REQUIREMENTS



	a.   Condition Inspections.  Conditions inspections will be conducted as a scheduled maintenance (SM) check when it is prescribed in the equipment technical manuals.  When no condition inspection is specified as part of the SM services, or where inspection requirements are not adequately covered, it will be conducted annually using the Condition Inspection Form which is Table 4-2 in MCO P11262.2.  



	b.  Hook Inspection.  All hooks must be inspected annually for wear in swivels and pins, other wear, cracks or gouges, and proper operation and condition of safety latches.



		(1)  Cracks and gouges parallel to the contour of the hook can be removed by surface sanding.  Where cracks and gouges are across the hook surface, the hook must be evaluated by a certifying officer for retention or disposal.  If the hook is visually bent or twisted, it must be discarded.  





		(2)  Hook Block Inspection.  The hook, retaining nut, and retaining pin shall be thoroughly inspected annually.  The hook and retaining nut shall be visually inspected for thread wear and corrosion damage.  The block bearing plate must be inspected for cracks, wear, or other damage.  Bearings must be inspected for unusual wear and free rotation.  The entire hook assembly must then be tested using the nondestructive test sequence.  



		(3)  Hooks must be measured for hook throat spread upon receipt.  A throat dimension base measurement must be established by making two permanent tram points, one on each side, across the throat opening.  The measurement between these tram points will be entered in the remarks section of the record jacket (Form NAVMC 696D) for the life of the hook.  The distance between these tram points must be measured quarterly and any hook showing an increase of 15 percent from the base measurement must be discarded. 



	c.  Inspection of Wire Rope (cable).



		(1)  General Procedures.  The entire cable must be inspected for crushing, kinks, corrosion, broken wires, or other damage, and proper lubrication.  All connecting hardware must be inspected for wear, cracks, corrosion, and other damage.



		(2)  Any cable found to have broken wires or crushed/flatened areas must be replaced or certified in writing by a certification officer.



3.  MK48/15 TEST REQUIREMENTS



	a.  Condition Inspection.  The MK15 must be condition inspected per the instructions in MCO P11262.2 and the technical manual.  This condition inspection will be conducted as a scheduled maintenance (SM) check annually.



	b.  Loading Testing.  The MK15 is equipped with a material handling crane which is unique and requires special load testing procedures.  The MHC must be capable of:



		(1)  Lifting a container on and off the cargo bed using the crane controls, both remote and mounted, to position the container for locking on the cargo bed.



		(2)  Holding a 9000-pound load suspended while allowing no more than 2 inches of vertical creep per hour.



		(3)  Holding a 9000-pound load with a drop of no more than 6 inches in case of a hose failure.



		(4)  Minimum working traverse of 350 degrees.  The crane must not operate above the left side control panel.



		(5)  Lifting a 9000-pound load at 15 feet extension.  Minimum full reach of the crane must be 19.3 feet.  



	b.  MK15 Lift Capacity and Motion Test.  



		(1)  Park the MK48/15 on a hard level surface.



		(2)  Fully extend and position the outriggers.  Raise the rear of the LVS only enough to take the tension off the springs.  DO NOT RAISE THE WHEELS OFF THE GROUND.



		(3)  Find the approximate center of the base pivot point under the LVS by using a plumb line and mark the location of the crane center on the ground.



		(4)  Unstow the MHC and fully extend the folding boom.  With the folding boom horizontal and the main boom as close to horizontal as possible, measure the horizontal full reach of the crane from the pivot mark on the ground to the center of the crane hook.  The minimum full reach must be 19.3 feet.



		(5)  With the main boom at 45 degrees,  lift the test load of 9000-pounds.  When the folding boom reaches horizontal position, extend the boom until the hook reaches 15 feet from the center crane pivot mark.



		(6)  Rotate the crane and load through the full 350 degree swing.  The crane must not swing for 10 degrees over the left side control panel.



	c.  Overload Shutdown Test.  The MHC has a built in angle sensor which determines whether the folding boom goes up or down during overload.  The angle sensor is set for the folding boom at horizontal to 10 degrees above horizontal.



		(1)  To prepare for testing, suspend a 9000 pound load with the main boom at 45 degrees, the folding boom at slightly less than horizontal, and the extension boom out to 15 feet from the center of the boom pivot point.



		(2)  While holding the extension valve wide open, extend the extension boom until the overload system activates and completely stops further movement.



		(3)  Measure the horizontal distance form the crane base center to the crane hook.  The overload system should activate between 15 and 17.5 feet.  If not, the crane requires servicing.



		(4)  With the crane in overload, the main boom may be able to raise but not lower, the boom extension should retract but not extend further, and the folding boom should lower but not raise.  The crane swing should function normally.



		(5)  To reset the overload function, retract the extension boom until the load is brought into a minimum radius and the overload function resets itself.



		(6)  To test the angle sensor, lift the 9000 pound load at a radius of less than 15 feet, raise the main boom to 45 degrees and the folding boom to 10 degree or more above horizontal.



		(7)  Hold the extension valve wide open until the overload system activates and completely stops further extension.



		(8)  Now with the crane in overload, the main boom will still raise, the extension boom will retract but not extend, and the folding boom will raise but not lower.



		(9)  Remember, when performing this test if the folding boom is below horizontal you can lower the load, but if it is above horizontal the angle sensor will allow you to raise the load but, will not allow you to lower it.



	d.  Remote Control Test.  First we must check the serial number of the remote control to the vehicle, then we simply connect it to the vehicle and cycle the MHC through the full range of motion.  It is not necessary to test the remote control with a load. 



	e.  The Load Test Certification Record will also be placed in the record folder until the next annual test is completed.
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