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STUDENT OUTLINE
MOTOR VEHICLE ACCIDENT REPORTS
PURPOSE:  The purpose of this period of instruction is to teach you how to complete the forms that are required of the operator of a Government motor vehicle involved in an accident.

STUDENT REFERENCES:

FM 21-305

TM 4700-15/1E

TERMINAL LEARNING OBJECTIVES:

1.  Given a student handout entitled "Motor Vehicle Accident Reports," a Standard Form 91, and a written scenario describing a hypothetical accident involving a Marine Corps motor vehicle, per information contained in the reference, complete the required Operator's Report of Motor Vehicle Accident.  (10.1.2)

2.  Given a student handout entitled "Motor Vehicle Accident Reports," a DD Form 518 and a written scenario describing a hypothetical accident involving a Marine Corps motor vehicle, per information contained in the reference, complete the Accident Identification Card.  (10.1.3)

ENABLING LEARNING OBJECTIVES:  Given a student handout entitled "Motor Vehicle Accident Reports", a Standard Form 91 and a written scenario describing a hypothetical accident involving a Marine Corps vehicle, per information contained in the reference provided:

1.  Complete page one of the Standard Form 91.  (10.1.2a)

2.  Complete page two of the Standard Form 91.  (10.1.2b)

3.  Complete page three of the Standard Form 91.  (10.1.2c)

4.  Complete page four of the Standard Form 91.  (10.1.2d)

OUTLINE
1.  PURPOSE OF THE SF-91.  The purpose of the Standard Form 91, (Report of a Motor Vehicle Accident), is to provide a detailed report of any accident which involves a Government motor vehicle.    

2.  OPERATOR'S RESPONSIBILITIES AT THE SCENE OF AN ACCIDENT      

    a.  The first thing you should do at the scene of an accident is to render first aid to injured personnel and then summon the nearest military or civilian doctor or ambulance, whichever can be secured in the least amount of time.

    b.  If fire breaks out and you cannot stop it with a fire extinguisher or with sand, send for the fire department.

    c.  Call the civilian police; they are responsible for investigating all accidents on the public highways.

    d.  If you are in an area controlled by military police, send for them or ask someone to do so.

    e.  When there are enough people available, you may be able to get aid more quickly by sending one messenger to summon doctors, another for firemen, and still another for police.

    f.  Complete the SF-91.  The SF-91's are normally stored in the vehicle's map compartment.

    g.  Whenever possible, call your unit to inform them of the accident.

3.  PROCEDURES FOR COMPLETING THE STANDARD FORM 91, OPERATOR'S REPORT OF MOTOR
VEHICLE ACCIDENT.  The operator of any Government vehicle involved in an accident is responsible for submitting a SF-91 completed to section IX on

page 3.  As mentioned, SF-91's are stored in each Government vehicle's map compartment.  The required entries on the SF-91 are largely self-explanatory and are contained on the form.  







a.  Page 1, Section I - Federal Vehicle Data.  Starting with Section I on page one is the federal vehicle data.  All the information entered on the SF-91, other than signatures, must be completed by printing clearly.



(1)  Driver's Name.  The operator's last name, first name, and middle initial must be clearly entered.



(2)  Driver's License Number.  In this block you enter your Government motor vehicle operator's permit number.



(3)  Date of Accident.  Make sure you enter the correct date.



(4)  Next, we have a 4a and 4b block.




(a)  In block 4a, Department/Federal Agency Permanent Office Address, you would enter USMC and your unit's name and address.




(b)  In block 4b, Work Telephone Number, you would enter the area code and telephone number of your unit.



(5)  Tag or Identification Number.  All Marine Corps vehicles have a six digit number on both sides and rear of the vehicle.  This number is entered in Block 5.



(6)  Est. Repair Cost.  Here you can enter your estimate of the cost to repair the Government vehicle if you have any idea, or you can leave it blank until the vehicle has been inspected and an estimate is provided to you.



(7)  Year of the Vehicle.  The year the vehicle was manufactured or rebuilt will normally be stamped on a data plate on the dashboard of your vehicle.  If not, you can find this information in the vehicle record jacket when you get back to your unit.



(8)  Make of Vehicle.  The manufacturer's name would be entered in this block.  The M998, M923, and M813A1 are all manufactured by A. M. General Corp.   



(9)  Model.  Here you would enter M998, M923, or M813A1.



(10) Seat Belts Used.  Check the appropriate block to indicate if the seat belts were or were not in use at the time of the accident.  Remember, if the vehicle is equipped with seat belts they must be used at all times.



(11) Describe Vehicle Damage.  List only the physical damage caused by the accident.


B.  Section II - Other Vehicle Data.   This section is used when there are additional vehicles involved.  If more than one vehicle is involved, you can record this same information in the blank space in Section VIII,  or add additional sheets of bond paper to be attached to the SF-91.



(1)  Block 12 - Driver's Name.  Enter the last name, first name, and middle initial of the other driver involved in the accident.



(2)  Block 13 - Drivers License Number, State, Limitations.  Enter the other driver's license number, the state it was issued by and any limitations or restriction listed on the license such as must wear eyeglasses, no driving after dark or any other restrictions.



(3)  Block 14 - Again, you see there are two blocks listed, 14a and 14b.




(a)  14a, Driver's Work Address.  Ask the other driver where he works and the address.




(b)  14b, Work Telephone Number.  If the other driver is employed ask for his work phone number.



(4)  Block 15 - Block 15 has two parts, 15a and 15b.




(a)  15a, Driver's Home Address.  Ask the other driver for his current address if it is different than the address on his driver's license.




(b)  15b, Home Telephone Number.  Enter his current telephone number or a number he can be reached at.



(5)
Block 16 - Describe Vehicle Damage.  List only the damage to the other vehicle that you know was caused by the accident.



(6) 
Block 17 - Estimate Repair Cost.  Again, you may enter your estimate of the cost to repair the other vehicle or you may choose not to enter a dollar amount at this time.



(7)  Block 18 - Year of Vehicle.  Enter the year the vehicle was produced.



(8)  Block 19 - Make of Vehicle.  Enter the name of the vehicle manufacturer such as Chevy, Ford, Honda. 



(9)  Block 20 - Model.  Enter the model of the vehicle such as convertible, pick-up or any other distinguishing feature of the vehicle such as model numbers.



(10) Block 21 - Tag Number and State.  Enter the tag (license plate) number and the state it was issued by.



(11) Block 22 - Next, we have 3 blocks listed for the other driver's insurance information.




(a)  Block 22a. Driver's Insurance Company Name and Address.




(b)  Block 22b.  Policy Number.




(c)  Block 22c.  Telephone Number.



(12) Block 23 - Vehicle is.  Notice there are four blocks to describe the vehicle ownership.  Check one block that applies to this particular vehicle.



(13) Block 24 - This block is also listed as 24a and 24b.




(a)  Block 24a.  Owners Name(s), This block is used to record the name or names of the owner(s) which may be other than the person who was driving it at the time of the accident.  




(b)  Block 24b is used to enter the owner's telephone number.



(14) Block 25 - Owner's Address(es).  Enter the address of the owner or if the vehicle is co-owned enter the addresses of both owners.


c.  Section III - Killed or Injured.  This section is subdivided into A and B to allow you to record information concerning two individuals.  If more than two persons are killed or injured you would have to record this information in the blank space of Section VIII or add additional sheets of bond paper to this SF-91.



(1)  Block 26 - Name.  Enter the name of the person killed or injured.



(2)  Block 27 - Sex.  Enter M or F, as appropriate.



(3)  Block 28 - Date of Birth.  Enter his or her birth date.



(4)  Block 29 - Address.  Enter the victim's address.



(5)  Block 30 - Mark "X" In Two Appropriate Boxes.  Mark "X" in two boxes which best describe the killed or injured person.



(6)  Block 31 - In Which Vehicle.  Check the block that applies.



(7)  Block 32 - Location in Vehicle.  Enter where the person(s) was/were in the vehicle when the accident occurred.



(8)  Block 33 - First Aid Given By.  List any persons who gave first aid at the scene of the accident.



(9)  Block 34 - Transported By.  Enter how the person(s) was/were transported such as private auto, police, ambulance.



(10) Block 35 - Transported To.  Enter where the person(s) was/were transported to.



(11)  Block 46 - Pedestrian.  This block is also subdivided into a, b, and c and is used only when a pedestrian is involved in the accident.  




(a)  Block 46a.  Name of Street or Highway.  Enter the name of the street or highway the pedestrian was crossing at the time of the accident.




(b)  Block 46b.  Direction of Pedestrian.  Enter where he started from and where he was crossing to, to include the direction. 


d.  Section IV - Accident time and location.  This section is used to provide all the details of when, where and how the accident happened.

  

(1)  Block 47 - Date of Accident.  Enter the date the accident actually occurred.



(2)  Block 48 - Place of Accident.  Enter all the information about the exact location of the accident using the examples listed in this block.  Be as thorough as possible in your description.



(3)  Block 49 - Time of Accident.  Enter the time the accident actually occurred.



(4)  Block 50 - Indicate on This Diagram How the Accident Happened.  Using the directions in this block draw a detailed diagram of the accident scene.



(5)  Block 51 - Point of Impact.  Check the appropriate boxes to show the point of impact on each vehicle.



(6)  Block 52 - Describe What Happened.  Using the notes in this block, write a detailed statement of what happened and any major factors that may have caused the accident.  Above all else, be truthful.  All accidents involving injuries or damages of five-hundred dollars or more will be thoroughly investigated.


e.  Section V - Witness/Passenger.  As you can see, this section is also subdivided into section A and B to provide space to record information for two witnesses.  Additional witnesses may be recorded on additional sheets and added to this SF-91.



(1)  Block 53 - Name.



(2)  Block 54 - Work Telephone Number.



(3)  Block 55 - Home Telephone Number.



(4)  Block 56 - Business Address.



(5)  Block 57 - Home Address.


f.  Section VI - Property Damage.  Any accident involving vehicles has the potential to cause additional property damage other than the vehicles themselves, such as a mailbox, a fence or possibly a building.  This is the type of information that must be entered in this section.



(1)  Block 63a - Name of Owner.



(2)  Block 63b - Office Telephone Number.



(3)  Block 63c - Home Telephone Number.



(4)  Block 63d - Business Address.



(5)  Block 63e - Home Address.



(6)  Block 64a - Name of Insurance Company.



(7)  Block 64b - Telephone Number.



(8)  Block 64c - Policy Number.



(9)  Block 65  - Item Damaged.



(10) Block 66  - Location of Damaged Item.



(11) Block 67  - Estimated Cost.


g.  Section VII - Police Information.  Here we enter the information for the policemen or MP who was in charge at the scene of the accident.



(1)  Block 68a - Name of Police Officer.



(2)  Block 68b - Badge Number.



(3)  Block 68c - Telephone Number.



(4)  Block 69  - Precinct or Headquarters.



(5)  Block 70a - Person Charged With Accident



(6)  Block 70b - Violations.  


h.  Section VIII - Extra Details.  As I've already stated, this section is intentionally left blank to allow you space to add information about accident details. 

  
i.  Section IX - Federal Driver Certification.  This section provides instructions on how the information compiled in this report can and will be used and provides your certification that the information you provided is correct to the best of your knowledge.



(1)  Block 71a - Name and Title of Driver.  Here you print your last, first and middle name and your rank.



(2)  Block 71b - Drivers Signature and Date.  When you sign and date this form you are certifying the information on the SF-91.  


b.  Section X will be completed by your supervisor.


c.  Sections XI thru XIII will be completed by the investigating officer if one is assigned. 


d.  Final Disposition of the SF-91.  After the SF-91 is completed it will be filed in the vehicle record jacket and retained for a period of six years after the case is closed.

4.  PURPOSE OF THE DD FORM 518
    a.  The Purpose of the DD Form 518.  To provide any person(s) involved in an accident with a Government vehicle all of the information they require of the driver of a Government motor vehicle.

    b.  Responsibilities.  The vehicle operator will complete as many copies as required at the scene of the accident, provided that individual is able to do so.  A second party may complete the card, using the information contained on the form NAVMC 10627 and the driver's SF-46.  

5.  FINAL DISPOSITION OF THE DD FORM 518                         


    a.  After completion, one copy is given to each interested party at the scene of an accident.

    b.  If the accident involves a parked car and the owner is not present, place the DD Form 518 on or in the involved vehicle.  

UNITED STATES MARINE CORPS

MARINE CORPS DETACHMENT

1273 IOWA AVE

FORT LEONARD WOOD, MISSOURI 65473-8963

                                                              T-35A01

STUDENT OUTLINE
INTRODUCTION TO SCHOOL AND INSTRUCTION SECTION
STUDENT REFERENCES:

Program of Instruction, Motor Transport Operator Course

OUTLINE
1.  PURPOSE, SCOPE AND BROAD OBJECTIVES OF THE MOTOR TRANSPORT  OPERATOR COURSE

a.  Purpose.  The purpose of this course is to train qualified Marines to operate and maintain the current models of the M1123 tactical vehicle and the 7.1 ton MK 23.


b.  Scope.  This course presents specialized instruction on identification of vehicle components, preventive maintenance checks and services, and operation of the M1123 and MK 23.  It also includes technical publications, standard forms tire maintenance and lubrication .  Safety precautions and the proper use of authorized tools and equipment will be stressed.


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 3531 basic motor vehicle operator, and be assigned that MOS.


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 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 NCOIC of each section.



(1)  The schedules are established per 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.  Policy Concerning Breaks.



(1)  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.



(2)  Patronizing the enlisted club or exchange snack bar is prohibited during class breaks.


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.


c.  Testing and Grading



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



(2)  The basic  Motor Vehicle Operators 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 ranking students in 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.


d.  Requirements for Successful Completion


(1)  This 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 School 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.  As students looking ahead at the next few weeks of instruction, you may have a tendency to become complacent.  You may at times forget, because of the school environment, your responsibilities as Marines.  During your stay here at Fort Leonard Wood you will be expected to continue to march, carrying out the following responsibilities and obligations.



(1)  You will be expected to perform all assigned tasks and duties in a highly professional and dedicated manner.



(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 fitness 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 Basic Motor Vehicle Operator 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 Semitrailer Refueler Operator 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 School 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
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                                                          T-35A02

STUDENT OUTLINE

OPERATION AND FIRST ECHELON MAINTENANCE PROCEDURES-M1123

PURPOSE:  The purpose of this lesson is to teach you how to operate and perform first echelon maintenance on the M1123 vehicle.

STUDENT REFERENCES:

TM 9-2320-280-10

LO 9-2320-280-12

NAVMC 10627

FM 21-305

TERMINAL LEARNING OBJECTIVES:

1. Given a M1123, TM 9-2320-280-10, FM 21-305, and a Vehicle and Equipment Operational Record (NAVMC 10627), per information contained in the references, operate the vehicle.  (3531.1.1)

2. Given a M1123, TM 9-2320-280-10, and all Basic Issue Items associated with the vehicle, per information contained in the reference, inventory the Basic Issue Items.  (3531.3.5)

3. Given a M1123, TM 9-2320-280-10, and LO 9-2320-280-12, and a Vehicle and Equipment Operational Record (NAVMC 10627), all required tools and supplies, per information contained in the references, perform operator preventive maintenance checks and services.  (3531.2.1)

ENABLING LEARNING OBJECTIVES:

1. Given a M1123, TM 9-2320-280-10, FM 21-305, and a Vehicle and Equipment Operational Record (NAVMC 10627), per information contained in the references, operate the vehicle on improved roads.  

2. Given a M1123, TM 9-2320-280-10, FM 21-305, and a Vehicle and Equipment Operational Record (NAVMC 10627), per information contained in the references, operate the vehicle on unimproved roads.

3. Given a M1123, TM 9-2320-280-10, FM 21-305, and a Vehicle and Equipment Operational Record (NAVMC 10627), per information contained in the references, operate the vehicle over a prepared driver skill course.

4. Given a M1123, TM 9-2320-280-10, FM 21-305, and a Vehicle and Equipment Operational Record (NAVMC 10627), per information contained in the references, park the vehicle, and

5. Given a M1123, TM 9-2320-280-10, FM 21-305, and a Vehicle and Equipment Operational Record (NAVMC 10627), per information contained in the references, operate the front winch. 

6. Given a M1123, TM 9-2320-280-10, and all Basic Issue Items associated with the vehicle, per information contained in the reference, identify each item of BII for the M1123.

7. Given a M1123, TM 9-2320-280-10, and all Basic Issue Items associated with the vehicle, per information contained in the reference, stow each BII in the proper location on the M1123. 

8. Given a M1123, TM 9-2320-280-10, and LO 9-2320-280-12, and a Vehicle and Equipment Operational Record (NAVMC 10627), all required tools and supplies, per information contained in the references, perform "Before Operation" preventive maintenance checks and services (PMCS) on the vehicle, 

9. Given a M1123, TM 9-2320-280-10, and LO 9-2320-280-12, and a Vehicle and Equipment Operational Record (NAVMC 10627), all required tools and supplies, per information contained in the references, perform "During Operation" preventive maintenance checks and services (PMCS) on the vehicle, 

10. Given a M1123, TM 9-2320-280-10, and LO 9-2320-280-12, and a Vehicle and Equipment Operational Record (NAVMC 10627), all required tools and supplies, per information contained in the references, perform "After Operation" preventive maintenance checks and services (PMCS) on the vehicle.  

11. Given a M1123, TM 9-2320-280-10, and LO 9-2320-280-12, and a Vehicle and Equipment Operational Record (NAVMC 10627), all required tools and supplies, per information contained in the references, perform "Weekly" preventive maintenance checks and services (PMCS) on the vehicle. 

12. Given a M1123, TM 9-2320-280-10, and LO 9-2320-280-12, and a Vehicle and Equipment Operational Record (NAVMC 10627), all required tools and supplies, per information contained in the references, perform "Monthly" preventive maintenance checks and services (PMCS) on the vehicle.

OUTLINE

1.  GENERAL DESCRIPTION  


a. 
Characteristics and Features



(1)  As you may recall from a previous class on tactical motor vehicles, the M998/1038 is a high mobility, multipurpose, wheeled vehicle commonly called the "HumVee".  The M1123 vehicle is a Truck Utility: Heavy Variant.



(2)  The M1123 vehicle is a tactical vehicle designed for use over all types of roads, as well as cross country terrain, in all weather conditions.  They are full time four-wheel drive and are powered by a 6.5 liter V8 diesel engine through a four speed automatic transmission and transfer case having three range selections. The older M998/M1038 has a 6.2 liter V-8 diesel engine with a three speed automatic transmission and a three range selection transfer case.


b.
Major Systems of the HMMWV:



(1) 
Engine.




(a)  The M1123 is powered by a 6.5 liter V8, diesel engine that develops 160 horse power at 3,400 rpm.




(b)  The M998/M1038 is powered by a 6.2 liter V8, diesel engine that develops 150 horsepower at 3,600 rpm.



(2)
Transmission.




(a)  M1123 is the GM THM 4L80-E automatic with four forward ranges, one reverse and a park. There is also a transmission warning light positioned in front of the selector lever. This feature will not be found on the older M998/M1038.




(b)  M998/M1038 is the GM THM 3L80 automatic with three forward ranges and one reverse.  A unique feature of the older M998 series transmission is that the "PARK" position normally found on automatic transmissions had been excluded.



(3)
Transfer Case.  The transfer case directs power from the transmission to the front and rear differentials simultaneously.  This means the vehicle is always in four-wheel drive.  The transfer case has a selection of three drive ranges and a neutral position.  It also has a built-in differential that supplies equal power to both the front and rear differentials when the transfer case is placed in the "LOW" or "H/L" (High Lock) position.



(4)
Differentials.  To compliment the features provided by the transfer case, the vehicle is equipped with differentials having a unique feature called torque-biasing.  This will be discussed in detail later on in the class.



(5)
Wheel Hubs.  The wheel hubs are peculiar to this vehicle in that they are geared.  This serves two distinct purposes:




(a)  They act as the final drive component to the front and rear wheels.




(b)  They allow more ground clearance for the vehicle.



(6)
Power Steering Pump.  The power steering pump used on the HMMWV engine is a multipurpose pump.




(a)  It pressurizes the hydraulic fluid in the system to provide the vehicle with power steering.




(b)  It also provides hydraulic pressure to assist during braking.




(c)  The third function it has is to provide hydraulic pressure to allow the radiator fan clutch to operate as a temperature controlled clutch.



(7)
Fan Clutch.  The radiator fan in the HMMWV normally activates when the engine temperature exceeds 220 degrees Fahrenheit and deactivates when the temperature drops to 190 degrees Fahrenheit.




(a)  The fan can also be controlled by a kick-down switch located on the injection pump and activated by the accelerator pedal.




(b)  To disengage the fan and stop it from turning, you would quickly depress the accelerator pedal and let it up in one movement.  This will allow a twenty second delay in the fan operation.




(c)  This kick down switch would be used just before entering water puddles, crossing streams, or fording the vehicle to keep the fan from being broken if it is submerged.




(d)  Another time the kick-down switch would be used is when  approaching a short steep hill and maximum horsepower was needed when carrying or pulling a load.  It takes engine power to drive the fan; so being able to disengage the fan when maximum power is required is a good feature.


c.  Models.  There are numerous variations or models of vehicles in the M998 series.  The major variations of the vehicle are in body configurations and purpose of the vehicle.  


d.  New Model - M1123.  The new model being produced is called the Heavy Variant, Cargo Troop Carrier, M1123.  This vehicle is capable of transporting 4400 pounds of cargo as compared with the 2500 pound capacity of the M998.  The major changes included:



(1)  Frame and crossmembers are reinforced.



(2)  Heavy duty lifting shackles, springs, and shock absorbers.



(3)  Larger and stronger tires and wheels are installed.



(4)  A larger engine with more horse power.



(5)  A newer transmission with four speeds and a park position.



(6)  A new transfer case and differentials with a modified gear ratio are used to give the M1123 the extra pulling power for the additional weight it carries.



(7)  The body style remains the same as the M998 variant.  


e.  Purpose.  The M1123 is used to transport equipment, materials and/or personnel.  The cargo carrier is capable of transporting a payload of 4400 pounds, including the crew.  The troop carrier is capable of transporting a two-man crew and eight passengers.  It also has a four-man crew configuration.  Both vehicles use a troop seat kit for troop transport operations.  


f.  Performance



(1)  Fully loaded, the M1123 will climb road grades as steep as 60% (31 degrees) and traverse or go around a side slope of up to 40% (22 degrees).



(2)  The vehicle can ford a hard bottom water crossing of 30 inches without a deep water fording kit and 60 inches with the kit.  Incidentally, all Marine Corps M998 series vehicles come equipped with a deep water fording kit.



(3)  The cruising range of the M1123 is 275 miles and the M998/M1038 is 337 miles when driven on hard surface and hilly terrain at 30-40 miles per hour.


g.  Variations.  The information contained in this lesson is common to all models of the M998 series.  However, we will concentrate on the M1123, M998 and M1038 only.  The only difference between M998 and the M1038 is that the M1038 is equipped with a front mounted electric powered winch with a 6000 pound capacity; the M998 has no winch. 


h.  Dashboard Instruments and Controls.  In the operator's manuals and during this class the term "left" indicates the driver side of the vehicle and the term "right" indicates the passenger side of the vehicle.



(1)  Ignition Switch




(a)  The ignition switch, called the rotary switch, is located on the left side of the dash and is a three-position rotary switch.  These positions are marked "ENG STOP," "RUN" and "START."



(2)  Wait to Start Lamp.  The "wait to start" lamp is the amber lamp located directly above the ignition switch.  This lamp illuminates when the ignition switch is first turned to the "RUN" position.




(a)  The engine is equipped with glow plugs in each cylinder that warm the air in the cylinder for starting.




(b)  While the wait to start lamp is on, the glow plugs are receiving a 24 volt electrical charge for about 9 seconds to get them hot.




(c)  After their initial warm up, they will continue to receive one second afterglow cycles to keep them hot.




(d)  There are four steps in the starting sequence to protect the glow plugs.





1  First, we turn the ignition switch to the "RUN" position and wait for the lamp to go out.  Remember, the lamp will remain on until the glow plugs warm up for about 9 seconds.





2  Turn the ignition switch to the "START" position.  Don't hold the switch in "START" position for more than 20 seconds.  The starter will overheat and burn out.





3  If the engine does not start, return the ignition switch to the "RUN" position and wait 10 to 15 seconds to allow the starter to cool.





4  If you turn the ignition switch to the "ENG STOP" position, you must wait 90 seconds before attempting to start the engine again.  If you don't wait, the glow plug controller will reactivate the glow plugs thinking this is a new start and give the plugs a new pre-glow cycle.  Since the glow plugs are already hot, they'll get hotter and burn out.





5  Remember, never attempt to start the engine while the wait to start lamp is on.



(3)  Brake Warning Lamp.  For our safety, the vehicle has a brake warning lamp that illuminates when the parking brake is applied or when there is a malfunction in the brake system, such as a fluid leak.



(4)  Air Restriction Gage.  This gage is located on the instrument panel to the right of the rotary switch and directly below the brake warning lamp.




(a)  This gage signals the operator when the air filter in the air cleaner is getting dirty and is restricting the flow of air to the engine.




(b)  The air filter must be cleaned or replaced when the yellow air restriction indicator reaches the "RED ZONE" of the gage.



(5)  Engine Oil Pressure Gage.  This gage is the upper left gage of the instrument cluster and indicates the engine oil pressure when the engine is running.  The gage should read 10psi for the M1123 and 15 psi for the M998/M1038, when the engine is running at an idle.  The pressure should read 40 to 50 psi when the vehicle is in operation.  If the oil pressure drops to six psi or less shut the engine off.



(6)  High Beam Indicator.  This indicator is in the upper center of the instrument cluster; it lights up when the headlights are switched to the high beam position.



(7)  Coolant Temperature Gage.  The coolant temperature gage tells us the temperature of the engine coolant and should read between 190 degrees Fahrenheit to 230 degrees Fahrenheit during normal operations.



(8)  Defroster Control Knob.  The defroster control knob is the upper control knob to the right of the instrument cluster; it controls the operation of the defroster.



(9)  Instrument Panel Lights.  The instrument panel is lighted by two lights in the instrument cluster, one on each side of the speedometer.  These lights have a dim and a bright setting that is controlled by the master light switch.



(10) Heater Control Knob.  The heater control knob is located to the right of the instrument cluster, directly below the defroster control knob; it is used to vary the temperature of the heated air when you are operating the heater.



(11) Heater Fan Switch.  The blower motor is controlled by the heater fan switch.  The switch has three settings, "HI," "OFF," and "LO," to regulate the heater and defroster air flow.



(12) Voltmeter.  The voltmeter is the lower, right gage in the instrument cluster and indicates the charging level and activity of the battery charging system.  It should register in the green area.



(13)
Speedometer/Odometer.  Like most vehicles, the vehicle has a speedometer/odometer to register speed in miles per hour and accumulated mileage.



(14) Fuel Gage.  The fuel gage indicates the amount of fuel in the tank.



(15) Hand Throttle.  The hand throttle is located on the right below the instrument cluster and is provided to increase engine speed for use during cold weather starting, winch operation, deep water fording and to obtain maximum alternator output for communications/ electrical requirements.  The hand throttle is not to be used as an automatic speed or cruise control.  It does not automatically disengage when the brake is applied; therefore, increased stopping distances and unsafe operation result if the hand throttle is improperly used.



(16) Accelerator Pedal.  The accelerator pedal, that we normally call the "gas" pedal, allows you to control the engine speed with your foot.



(17) Service Brake Pedal.  The service brake pedal is used to slow or stop the vehicle by depressing the pedal.



(18) Dimmer Switch.  The dimmer switch is located in the upper left hand corner of the driver side floor board and is depressed with the foot to select high or low headlight beam. 



(19) Directional signal/emergency flasher indicator light illuminates during directional signal or emergency flasher use. For the M1123 this will automatically turn off once you complete your turn but, on the M998/M1038 you will have to turn it off by hand. 



(20) Light Switch.  The light switch is located on the left side of the dash directly below the ignition switch and is the one control that is entirely different from the ones in civilian cars.  This switch controls the service lights, parking lights, turn signals, blackout lights and the horn.




(a)  The switch has three control levers.





1  The selector lever is at the top center of the switch and is used to select either service or blackout lights.





2  The unlock lever on the bottom right is a lock release switch for the selector lever.





3  The auxiliary lever is on the bottom left of the switch and controls the instrument panel and parking lights.




(b)  For normal daylight driving:





1  Lift the unlock lever to "UNLOCK" and hold it in position.





2  Turn the selector switch to "STOPLIGHT."





3  This will allow operation of the stoplights, the turn signals and the horn.




(c)  For night driving:





1  Lift the unlock lever to "UNLOCK" and hold it in position.





2  Turn the selector lever to "SERVICE DRIVE."





3  This will allow operation of the service drive lights, the stoplights and the horn.





4  Use the dimmer switch for high or low beam selection.





5  Here at Fort Leonard Wood, all military vehicles must be operated with the headlights on at all times.




(d)  For blackout operations:





1  Turn the selector lever to "B.O. MARKER" or "B.O. DRIVE" as desired.





2  The unlock lever must be moved to "UNLOCK" before the selector lever can be moved to "B.O. DRIVE."





3  The horn will not operate when the blackout lights are in operation.




(e)  To illuminate the instrument panel: 





1  Lift the "UNLOCK" lever and hold it in position.





2  Turn the selector lever to any "ON" position except "B.O. Marker."





3  Turn the auxiliary lever to "DIM" or "PANEL BRT" for brightness desired.




(f)  To activate parking lights:





1  Turn the selector lever to "SERVICE DRIVE."





2  Turn the auxiliary lever to "PARK." 


i.  Operator Cab Controls



(1)  Directional Signal Lever.  For operation of the directional signal indicator, the light switch must be turned to either "STOPLIGHT" or "SERVICE DRIVE."




(a)  For left turn indicator, pull down on the directional signal lever.




(b)  For right turn indicator, push upward on the directional signal lever.



(2)  Hazard Warning Control.  Another different control is for the hazard warning or emergency flasher lights.




(a)  Turn the light switch selector to "STOPLIGHT" or "SERVICE DRIVE."




(b)  Pull the warning hazard tab out and move the turn signal indicator lever up to lock the lever in place.




(c)  To deactivate the signals, move the turn signal lever back to neutral.




(d)  The warning flashers override the brake lights.  This means that when the warning flashers are operating and you depress the brake pedal, you have no brake lights.



(3)  Horn Button.  The horn button is located in the center of the steering wheel and is depressed to activate the horn.  Remember that the light switch must be on "STOPLIGHT" or "SERVICE DRIVE" before the horn will operate.



(4)  Baffle Operating Rods M998/M1038 ONLY.  Over on the top right side of the dash are two baffle operating rods.  They open and close baffles that slide open to allow heated air into the crew compartment.  This is not found on the M1123. 



(5)  Transmission Shift Lever.  The transmission shift lever is located on the driver's right in the center console and works very similar to the ones in civilian cars. There is a transmission warning light located in front of the shift lever on the M1123 and on the M998/M1038 there is not a warning light.  The transmission shift lever can be shifted to these positions:




(a)  For the M1123





1  “P” (Park). Park is used when the vehicle is parked with parking brake applied and when checking the transmission fluid level.





2  "N" (Neutral).  Neutral is used when the vehicle is stopped with parking brake applied.  





3  "R" (Reverse).  Reverse is used to move the vehicle backwards.  The button on top of the shift lever must be pressed to shift the transmission to reverse.  This helps prevent accidental shifting into "REVERSE" when the vehicle is in motion.





4  "(D)" (Overdrive).  The overdrive position is selected for normal driving and for fording.





5  “D” (Drive). Drive is used for hilly terrain and towing a trailer. 





6  "2" (Second).  Second gear selection is used for hill climbing and for engine braking to slow the vehicle when descending steep hills.





7  "1" (First).  First gear is used for maximum engine braking when descending very steep hills, for climbing steep hills or when driving through deep mud, sand or snow.





8  Proper transmission range selection is made in conjunction with transfer case range selection.




(b)  For the M998/M1038





1  "N" (Neutral).  The transmission shift lever must be in "NEUTRAL" to start the vehicle's engine and it is used when the vehicle is parked.  The M998 series vehicles do not have a "Park" position so the parking brake must be applied when the vehicle is parked in "NEUTRAL."





2  "R" (Reverse).  Reverse is used to move the vehicle backwards.  The button on top of the shift lever must be pressed to shift the transmission to reverse.  This helps prevent accidental shifting into "REVERSE" when the vehicle is in motion.





3  "D" (Drive).  The drive position is selected for normal driving and for fording.





4  "2" (Second).  Second gear selection is used for hill climbing and for engine braking to slow the vehicle when descending steep hills.





5  "1" (First).  First gear is used for maximum engine braking when descending very steep hills, for climbing steep hills or when driving through deep mud, sand or snow.





6  Proper transmission range selection is made in conjunction with transfer case range selection.



(6)  Transfer Case Shift Lever.  The transfer shift lever is located to the left of the transmission shift lever.  This shift lever is used to select the transfer case driving range.  The ranges and their purposes are:




(a)  "H" (High Range).  This drive range must be used when operating on all primary, secondary, and off-road surfaces where little or no wheel slippage occurs.  This range is also to be used when encountering sharp, continuous turns on high traction surfaces.




(b)  "H/L" (High Lock Range).  This drive range will be selected only when continuous wheel slippage is evident.  Especially when operating in mud, snow, loose sand, or on ice, and increased control or additional traction is required.




(c)  "L" (Low Range).  This drive range is used when high ranges do not provide sufficient power to negotiate steep hills or engine braking on down grades.  This range shall also be used when the vehicle is mired and cannot be freed using the high lock range.




(d)  "N" (Neutral).  This selection will be used when the vehicle is disabled and must be towed.




(e)  The vehicle must be stopped and the transmission in "N" neutral before shifting the transfer.



(7)  Parking Brake Lever.




(a)  The M1123 is equipped with a mechanical parking brake that manually activates the rear service brakes.  The parking brake lever is located immediately to the right of the operator's seat.  The brake lever is pulled up to apply the brake and pushed down to release it. For the new parking brake lever you will have to depress the safety release button.




(b)  The M998/M1038 vehicle is equipped with a mechanical parking brake that works independently of the service brakes.  The parking brake lever is located immediately to the right of the operator's seat.  The brake lever is pulled up to apply the brake and pushed down to release it. For the new parking brake lever you will have to depress the safety release button.



(8)  Fording Control Switch.  Earlier in the class you were told the vehicle was capable of deep water fording.  The fording control switch is located directly below the instrument panel.  This switch allows the driver to select "VENT" during normal driving and "DEEP FORD" for deep water fording.



(9)  Steering Wheel Lock Cable.  When we discussed the ignition switch you learned that this vehicle does not have an ignition key to lock it.  The vehicle is equipped with a steering wheel lock cable located to the immediate left of the hand throttle.  This cable permits the steering wheel to be locked to prevent unauthorized use of the vehicle.  



(10)  Windshield Washer/Wiper Control Knob.  The windshield washer/wiper control knob is located on the wiper motor at the center top of the windshield.  The wiper is turned on by rotating the knob clockwise to the "LO" or "HI" position for the desired wiper speed.  The washer is activated by turning on the wipers and depressing the control knob.  



(11)  Vehicle Batteries.  The vehicle batteries are located in the battery box under the passenger seat.  The two batteries provide 24 volt power to the vehicle's electrical system.



(12)  First Aid Kit Bracket and Strap.  The first aid kit bracket and strap are located inside the battery box and are used to secure a first aid kit, which is part of the BII inventory.



(13)  Slave Receptacle.  The slave receptacle is located at the outside front of the battery box and is the connecting point for a NATO slave adapter used for slave-starting the vehicle.



(14)  Engine Access Cover.  The engine access cover is located at the center front of the console and is removed to provide access to the rear of the engine.  



(15)  Fire Extinguisher Bracket.  The fire extinguisher, which is also a BII component, is stowed in the fire extinguisher bracket that is located at the left side of the drivers seat for the M1123 model and in front of the driver's seat for the M998/M1038 model. 



(16)  Driver's Seat.




(a) M998/M1038 The driver's seat is adjusted by means of adjusting slots located below the seat which permit the seat to be locked in a forward, center or rearward position.  




(b) M1123 The driver's seat is adjusted by means of an adjusting lever located at the front of the seat which permit the seat to be locked in a forward, rearward, and a vertical position. 


j.  Exterior Components



(1)  Cargo Tiedowns.  There are eight cargo tiedowns located in the cargo area of the vehicle that provide tiedown points for use in cargo operations.



(2)  Tailgate, Tailgate Chains and Hooks.  The tailgate is located at the rear of the vehicle and opens and closes to allow access to the vehicle cargo area.  The tailgate chains and hooks are located on either side of the tailgate and are used to secure the tailgate to the rear of the vehicle body.



(3)  Lifting Shackles.  A feature that is common to tactical vehicles is the lifting shackles.  These are located on both ends of the vehicle and are used for slinging the vehicle when it is being loaded aboard ship; they are also used as tie down points.



(4)  Trailer Receptacle.  The trailer electrical receptacle is another common feature of tactical vehicles.  The vehicles are wired in such a manner that the lights on any towed trailer will operate correctly in conjunction with the vehicle pulling them simply by connecting the trailer electrical cable to the vehicle's electrical receptacle.



(5)  Towing Pintle.  The towing pintle is located at the center rear of the vehicle and provides a connection point for towing equipment.  This also is a common feature of tactical vehicles.



(6)  Fuel Tank Filler Cap.  The fuel tank filler cap is located at the right rear side of the vehicle and is removed to permit fuel servicing. 


k.  Engine Compartment Components  (SHOW TRANSPARENCY NO. 9, RAISING M998 HOOD)



(1)  Hood.  The hood on this vehicle is heavy and requires a little bit of caution when you are raising and lowering it.  Unlike the hood on your car, you are required to raise and lower this hood twice every time you operate the vehicle; once for the "Before Operation" checks and once for the "After Operation" checks.  To raise the hood:




(a)  Apply the parking brake.




(b)  Release the left and right hood latches by pulling down on the latches.




(c)  To ensure opening of the hood is accomplished safely and effectively, always maintain the proper lifting posture, legs bent and back straight.




(d)  Due to the weight of the hood, it may flex when you are opening it, causing interference between the right side of the hood and the body.  You can eliminate this by pushing the hood laterally away from you prior to lifting.




(e)  Facing the driver's side of the hood, position your right hand at the bottom rear area of the hood and your left hand at the rear area of the wheel well.




(f)  Lift to open the hood, ensuring that the hood prop rod is securely positioned in the hood support bracket.  The prop rod should automatically engage the support bracket when the hood is raised.  Injury to you or damage to equipment may occur if the hood is not properly secured in the raised position.



(2)  Lowering hood.  Caution also must be used to lower the hood.




(a)  While supporting and slightly raising the hood, grasp the prop rod above the retaining ring and pull out.




(b)  Do not pull the rod at the hook as injury to your fingers may occur.




(c)  Once the prop rod hook is clear of the support bracket, slowly lower the hood and secure the hood latches.  



(3)  Power Steering Reservoir.  The power steering reservoir is located on the left front of the engine.  It is mounted between the engine and alternator, tucked up under the alternator mounting bracket.




(a)  The cap on the power steering reservoir has a vent line running to the fording valve inside of the cab.  This rubber vent line must be attached to the cap at all times while the vehicle is in operation, especially during fording.




(b)  The dipstick on the inside of the cap has "ADD", "COLD", and "HOT" marks for the fluid levels.  Never operate the vehicle if the fluid level is below the "ADD" mark and never overfill the reservoir, damage to the power steering system will result.  The fluid used in the power steering system is Dexron III.



(4)  Engine Oil Dipstick.  The engine oil dipstick is located on the left side of the engine to the rear of the power steering reservoir.  The "T" handle must be turned counterclockwise to loosen and removed to check the engine oil level.  The engine oil that must be used is OE/HDO-15W 40.  Do not over tighten the dipstick after checking the oil.



(5)  Oil Filler Cap.  The oil filler cap is located at the front  center of the engine and is removed by turning counterclockwise to replenish engine oil.  



(6)  Brake Master Cylinder.  The brake master cylinder is located on the left side, inside the fender well on the engine fire wall.  The fluid level is checked by moving the bail wire on top of the cap toward the engine.  The fluid used is Dot 5 and the level should be 1/8 inch from the top.  The older M998/1038 uses Brake Fluid

Silicone (BFS).



(7)  Fan Clutch Override.  The fan clutch override is located just inside the windshield washer reservoir.  If engine overheating occurs because the fan is not activating to cool the engine, simply unplug the two wire connector between the time delay module and the fan control valve.  The fan will come on and stay on to cool the engine.



(8)  Fuel Filter Draincock.  The fuel filter draincock is located on the front of the engine firewall directly below the windshield washer reservoir.  The procedures for draining the fuel filter will be covered in detail during the preventive maintenance portion of the lesson.



(9)  Windshield Washer Reservoir.  The windshield washer reservoir is the square plastic bottle located at the left rear of the engine compartment; it should be kept full of washer fluid.



(10)  Fuel Filter.  The fuel filter is located on the left center of the engine fire wall.  Servicing of the fuel filter will also be covered in detail during the preventive maintenance portion of this lesson. 



(11) Air Cleaner.  The air cleaner is located on the right rear portion of the fender well; it contains the air filter.  Servicing of the air cleaner is normally not the operator's responsibility but it is authorized under emergency situations in order to complete your mission and return the vehicle to the motor pool.  Servicing of the air cleaner will be covered during the preventive maintenance portion of this lesson.



(12) Coolant Surge Tank.  The coolant surge tank is located directly behind the air cleaner.  The surge tank is pressurized and for that reason, the cap should not be removed while the engine is hot or immediately after the engine has been shut down.



(13) Transmission Oil Dipstick.  The transmission oil dipstick is located at the right rear of the engine next to the coolant surge 

tank   The dipstick also has a "T" handle that is turned counter- clockwise to loosen for removal to check the level of fluid.  The fluid for the transmission is also Dexron III.



(14) Radiator Draincock.  The radiator draincock is located on the bottom right radiator hose pipe between the engine and radiator.  Normally, an operator will not drain the radiator unless he is assisting a mechanic servicing or winterizing the cooling system.  

2.  INVENTORY AND STOW THE BASIC ISSUE ITEMS


a.  The BII for these vehicles are listed in Appendix B of your technical manual.  They are arranged alphabetically and by usable on codes.  Turn to Appendix B and we'll see how to use this appendix.


b.  Scope.  This appendix lists the basic issue items for M998 series vehicles.  The appendix is designed to help you inventory the items that are required for safe and efficient operation of your vehicle.  These are the minimum essential items required to operate the M998 series vehicles and to perform emergency repairs.  All BII must be with the vehicle during operation.


c.  Explanation of Columns.  The BII 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 illustrations.



(2)  Column (2).  The second column provides the national stock number assigned to 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 meant to be stowed.  This column also includes the Usable on Codes.  The Usable on Codes assigned to each BII tells you which vehicles in the M998 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 M998 series vehicles.



(4)  The fourth column indicates the unit of issue.



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


d.  M1123 BII and Storage Locations.  The usable on code for the M1123 is BLANK.  You will therefore be required to have all the items listed with no usable on code and all the items with a H13 code.



(1)  The first item listed with no code is the 4 pound, single bit ax.  The ax is stowed in a tool tray mounted under the rear end of the vehicle.



(2)  The next item is the pamphlet bag.  The pamphlet bag is used to stow the operator's TM-10 and LO and is stowed under the driver's seat.



(3)  The third item listed is the tool bag, which is provided to stow all of the operator's hand tools.



(4)  The next item is a 5 pound fire extinguisher with mounting bracket.  The fire extinguisher and bracket are mounted in front of the driver's seat.



(5)  The fifth item listed is the first aid kit.  The first aid kit is stowed inside the battery compartment under the passenger's seat and is held in place with a strap.



(6)  The next item listed without a usable on code is an equipment record folder.  This item is not normally stocked for Marine Corps vehicles, however, individual units may require that it be used.



(7)  The folding type jack handle is the next BII and it is stowed under the operator's seat.



(8)  The next item is the 36 inch mattock pick handle which is stowed in the tool tray under the rear of the vehicle.



(9)  The mechanical or folding 2ton scissors jack is the next BII.  Notice the usable on code says for all vehicles except the HVY (Heavy) variant of the M998 series vehicles.  Remember the M1123 is a heavy variant vehicle, so you will need to use the 31/2ton scissors jack.  This jack has a stud on the top of the jack.  If the M998 series jack is used on the M1123 the jack will fail cause damage to the vehicle and or personnel.



(10) The Mattock pick head is the next BII and is also stowed in the tool tray under the rear of the vehicle.



(11) The next items are the hand tools which are stowed in the tool bag under the driver's seat.  The authorized hand tools are:




(a)  one combination slip joint pliers with cutters,




(b)  one cross tip, Phillips type screwdriver, 7 1/2 inches long,




(c)  one standard flat tip screwdriver, and




(d)  one adjustable (crescent) wrench, 8 inches long.



(12) The last BII listed is the wheel lug wrench.  It is stowed under the driver's seat.



(13) One additional item that is not listed in the BII list is the passenger (troop) safety strap which is hooked to the seat back at the rear to help keep passengers from falling out the back of the vehicle.  This strap must be used on all tactical vehicles when you are transporting troops.

3.  PREPARATION OF THE M1123 FOR CARGO OR PASSENGERS


a.  Preparation of the M1123 for Cargo



(1)  Lowering the tailgate.  The tailgate is secured in the raised position by hooks on the end of the tailgate chains on each side.  To lower the tailgate, simply remove the hooks through the tailgate and brackets and lower the tailgate.  Do not allow the tailgate to fall free.



(2)  The troop seats must be in the raised or stowed position when loading cargo.  To raise the troops seats, we first remove two lockpins, one on each end where the seat joins the side racks.  Raise the troop seat up and reinstall the lockpins to secure the troop seat in the raised position.


b.  Loading Cargo on the M1123



(1)  The M1123 is equipped with 8 cargo tie down rings in the cargo bed.  These tie down rings have a rated capacity of 500 pounds each.



(2)  When loading and tying down loads, loosen the tie down anchor bolt, turn the tie down ring so the center of the ring is in line with the direction of the pull on the lashing rope and retighten the tie down bolts.



(3)  The M1123 is capable of transporting 4400 pounds of cargo and care must be taken to distribute the load evenly in the bed of the vehicle.



(4)  If cargo longer than the bed must be carried, the tailgate can be hooked to the chains to extend the length of the bed.  You must make sure the weight does not overload the tailgate or extend more than 2 feet past the end of the cargo bed.


b.  Preparation of the M1123 for Troops.  Although the preparation of the vehicle for hauling troops is not to difficult, many safety factors must be taken into consideration.



(1)  The M1123 can seat eight passengers in the cargo bed.  The troop seats must be lowered and locked in place with the lock pins.



(2)  The tailgate must be lowered all the way down.  Never allow troops to climb over the tailgate of any vehicle.



(3)  Load troops by way of the right side of the bed only to keep them away from the traffic side of the vehicle.



(4)  After troops are loaded, secure the tailgate and make sure the troop safety strap is hooked across the back of the vehicle for their safety.



(5)  Instruct the troops to remain seated facing inboard on the troop seats only.  Make sure they understand no one will ride on the tailgate or have feet or legs hanging over the tailgate.



(6)  When driving the M1123, remember there are no seat belts or rollover protection for the troops riding in the cargo bed.  Use extreme caution when operating off road.

4.  "DAILY" PREVENTIVE MAINTENANCE CHECKS AND SERVICES            



a.  Instructions for Performing Preventive Maintenance Checks and Services



(1)  Turn to page 2-60 in your TM and you will find the PMCS portion of Chapter 2.



(2)  The "Before Operation" PMCS are the listed checks and services you must perform each day before you operate this vehicle.



(3)  The "During Operation" PMCS must be performed while you are operating the vehicle.



(4)  The "After Operation" PMCS are the checks and services you must perform when you are through with the vehicle or at the end of the day.



(5)  The "Weekly" PMCS are a list of additional checks and services that are not necessary on a daily basis, but must be completed once a week.



(6)  The "Monthly" PMCS are a list of checks and services that must be completed once a month.



(7)  Fluid Leakage.  Wetness around seals, gaskets, fittings, or connections indicates leakage.  If a fitting or connection is loose, tighten it or report it.  Fluid leaks are classified three ways.  They are:




(a)  Class I.  Leakage is indicated by wetness or discoloration not great enough to form drops.




(b)  Class II.  Leakage is great enough to form drops, but not enough to cause drops to drip from the item being checked or inspected.




(c)  Class III.  Leakage is great enough to form drops that drip from the item.




(d)  The vehicle can be operated with Class I or II leaks except for leaks in the brake system.  If there is evidence of any brake fluid leaks, the vehicle will not be used and you must report it to your supervisor.


b.  Table 2-1 PMCS Listing for M998 Series Vehicles.  Table 2-1 is divided into five columns to guide you in the performance of your PMCS.  The columns are:



(1)  Item No.  The PMCS are numbered in the sequence they are to be performed.



(2)  Interval.  The second column, or interval, tells you when you must perform the particular PMCS.  These PMCS are also listed in the sequence they are to be performed.



(3)  Location/item to check/service.  The third column tells you the location and item that must be checked.



(4)  Crewmember procedure.  The forth column tells the procedure for checking or inspecting an item.  This column also lists notes, warnings, and cautions about the item you must inspect.  Remember, always pay particular attention to all warnings and cautions to avoid damage to the vehicle and injury to yourself.



(5)  Not fully mission capable.  The last column tells you the vehicle is not mission capable if a certain condition exists such as a class III leak or missing or unserviceable tires.  If during your PMCS you discover a problem with the vehicle that makes it not mission capable, you must not use the vehicle until it has been repaired.



(6)  Additional PMCS will be listed for specific models in the M998 series.  The instructions for the different models will be listed in the crewmember procedures column.


c.  "Before Operation" PMCS



(1)  The PMCS table in the operator's manual will serve as a guide to tell you what PMCS to perform.  The preventive maintenance checklist will be used to annotate the PMCS performed and to note any discrepancies that cannot be corrected by the operator.



(2)  If you are the assigned operator of the vehicle but have not operated the vehicle since the last "Weekly" PMCS was performed, or if you are operating the vehicle for the first time, you would perform a "Weekly" PMCS as well as the "Before Operation" PMCS.



(3)  Damage, pilferage.  You will visually check for obvious damage to the vehicle's body and components for anything that might impair operation of the vehicle.  If the vehicle is damaged before you operate it, you don't want to receive the blame, so be sure to check the vehicle closely.  Note all the discrepancies you find and if it is something major, notify your supervisor.



(4)  Leaks.  Look under the vehicle for evidence of fluid leakage such as fuel, oil, coolant and brake fluid.  If there is a brake fluid leak, a fuel leak or a Class III leakage of oil or coolant, do not operate the vehicle.  Report them to organizational maintenance.



(5)  Tires.  Visually check for under-inflated and unserviceable tires.  Check the tires for leaks, cuts, gouges, cracks or bulges.  Remove all penetrating objects.



(6)  Mirrors.  Check for missing, cracked or broken or fogged glass.  Check adjustment bolts and tighten if necessary.



(7)  Fuel.  Check the vehicle for fuel to ensure you have enough to complete your trip.  This can be done by turning on the ignition switch and watching movement of the fuel gage.



(8)  Oil.  After raising the hood, check the engine oil level.  The oil dipstick is located on the left side of the engine to the rear of the alternator.  To remove the oil dipstick you must first loosen it by turning the "T" handle counterclockwise.




(a)  First, check the engine oil before starting the engine to determine if there is sufficient oil.




(b)  It is not unusual for the oil level to show overfull at this time.  This is caused by the oil in the oil cooler, which is mounted on top of the radiator, draining back down into the engine.




(c)  After checking the oil in this manner, replace the oil dipstick, start the engine and let it idle for one minute.  Shut the engine off, wait one minute and then check the oil level again.  The oil level should be between the "FULL" and "ADD 1 QT" mark on the dipstick.




(d)  If the engine oil is low, remove the filler cap, which is located at the front of the engine, and add OE/HDO 15W 40 oil as required.  Do not overfill as this could damage the engine, especially the seals.




(e)  Replace the filler cap, tighten securely and wipe away any excess oil.




(f)  Be careful and do not allow dirt, dust or grit to enter the dipstick tube or filler opening.  Engine damage may result if the oil becomes contaminated.



(9)  Water.  Check the coolant level in the surge tank located at the right rear of the engine.




(a)  Visually check the coolant in the surge tank.  The level should be at the "COLD FILL LINE" before operation and slightly above the "COLD FILL LINE" after operation.




(b)  If the coolant level is low, remove the surge tank filler cap by turning it counterclockwise and add coolant until the level is at the "COLD FILL LINE."





1  Extreme care should be taken if the engine temperature is above 165 degrees Fahrenheit.  Do not add coolant to a hot engine unless it is running, and then add it slowly as steam or hot coolant under pressure could cause injury.





2  If the engine is hot, place a thick cloth over the surge tank filler cap and turn the cap counterclockwise to its first stop to allow the pressure to escape.





3  After the pressure is vented, push down and turn the cap counterclockwise to remove the cap.  Add coolant until the level is at the "COLD FILL LINE."




(c)  Start the engine and run it for one minute.




(d)  Stop the engine and recheck the coolant level.  If it's low, add coolant until the level is at the "COLD FILL LINE."




(e)  Repeat this procedure until the coolant level remains at the "COLD FILL LINE."




(f)  The coolant is a combination of water and ethylene glycol.  The specific mixture of the two fluids will vary in accordance with expected temperatures.





1  For temperatures above +15 degrees Fahrenheit use a mixture of 1/4 ethylene glycol and 3/4 water.





2  For temperatures in the range of +40 degrees Fahrenheit to -15 degrees Fahrenheit, use a mixture of 2/5 ethylene glycol and 3/5 water.





3  For temperatures in the range of +40 degrees Fahrenheit to -65 degrees Fahrenheit, use a mixture of 3/5 ethylene glycol and 2/5 water.




(10) Engine warm-up.  To make proper instrument checks and for smooth operation, the vehicle should be warmed up to operating temperature before attempting to move it.  Remember the steps for starting the engine.





(a)  Turn the rotary switch to "RUN" and wait for the wait-to-start lamp to go out.





(b)  Turn the switch to "START" and release it once the engine has started.





(c)  Allow the vehicle to idle until it reaches approximately 190 degrees Fahrenheit, when the thermostat starts to open.




(11) Instruments.  While the engine is warming up we can check the instruments to ensure they are working properly and the instrument readings shown are within the normal operating range for that vehicle.





(a)  The oil pressure gage should read ten psi for the M1123 and fifteen psi for the M998/1038 with the engine at idle.  At no time should the oil pressure read below 6 psi.  If it does, shut down the engine immediately.





(b)  The coolant temperature gage should register between 190 degrees Fahrenheit and 230 degrees Fahrenheit for normal operating temperature.





(c)  The voltmeter should read in the green.





(d)  The fuel gage should register the correct amount of fuel in the tank.





(e)  The yellow indicator in the air restriction gage should not register in the red zone.





(f)  The parking brake warning light should be on because the parking brake should be applied at this time.




(12) Safety devices.  Before we go on the road we want to inspect our safety devices which include such things as:





(a)  lights and reflectors,





(b)  horn,





(c)  windshield wipers and washer,





(d)  parking brake,





(e)  fire extinguisher, and





(f)  troop safety strap.




(13) Tools and equipment.  The tools and equipment would be such things  as a jack, wheel wrench and operator's tool bag.  Your unit motor transport officer will dictate what items of equipment are maintained on each vehicle.


d.  "During Operation" PMCS.  The next PMCS we want to perform is the "During Operation" PMCS.  This portion of the "Daily" PMCS is a continuous observation from the time you start the vehicle until the last time you shut it down in the evening or whenever you return to the motor pool.



(1)  Brakes.  Make sure you check the brakes before you need them.  Just depress the brake pedal, place the transfer case and transmission in gear, depress the accelerator pedal slightly and see if the vehicle moves or if the brake pedal goes to the floor.  When you are driving and bring the vehicle to a stop, check for pulling, grabbing or abnormal operation.



(2)  Parking Brake.  




(a)  To check the parking brake for proper adjustment, chock the wheels and release the parking brake handle.  




(b)  Turn the adjustment knob on the end of the handle clockwise as tight as possible.  We take exception to this particular step and I'll talk about that in a moment.




(c)  Apply the parking brake handle.




(d)  If the parking brake cannot be applied, turn the adjusting knob counterclockwise until the parking brake can be applied.




(e)  Test the parking brake by;





1  Removing the chock blocks.





2  Depress the service brake pedal and start the engine.





3  Place the transfer case shift lever in "H" (high) and shift the transmission to "D" (drive).





4  Slowly let up on the service brake pedal.  The parking brake should hold the vehicle stationary at an idle.




(f)  The school is changing one major step in this sequence.





1  Instead of turning the adjustment knob clockwise as tight as possible by hand, we simply turn the adjustment knob two turns clockwise.





2  Apply the parking brake and test to see if it holds the vehicle at an idle.





3  If needed, continue to turn the adjustment knob two turns at a time until the parking brake holds the vehicle stationary at an idle.





4  Do not over tighten the parking brake because the brake pads will remain snug against the brake rotor after the handle is released, causing friction, heat buildup and eventual burning of the brake pads and rotor.




(g)  After operating in mud or sand, it is important to wash the parking brake components.  Use a low pressure water source to make sure that the parking brake pads, rotor, guide pins, and push pins are thoroughly cleaned of mud, sand or other debris.  Lubricate the guide pins and push pins to keep them from corroding and sticking.



(3)  Steering.  As you drive the vehicle, pay particular attention to how the vehicle steers.  Does the vehicle "wander" or "drift"?  Does it pull to the left or to the right?  Does it seem too loose or does it seem too tight?



(4)  Engine operation.  Observe the engine performance during both an idle and while under a load.  Does it start easily, run smoothly and stop immediately when the ignition switch is turned off?



(5)  Shock absorbers.  While you are driving observe any unusual dip, sway or unstable handling that may indicate worn out shock absorbers.



(6)  Seat belts.  As you use your seat belt, check it for proper operation of the buckle and clasp ends.  Make sure the mechanism is secure, free of paint and is in the locked position.



(7)  Transmission.  Check for stiffness or binding in the shift lever by applying the service brake and shifting the transmission through all the operating ranges.



(8)  Transfer case.  To check the transfer case, apply the service brake, shift the transmission to "N" (neutral).  Shift the transfer case through all the operating ranges and check for stiffness or binding in the shift lever.



(9)  Exhaust system.  As you are operating the vehicle, listen for exhaust system leaks and be alert for the odor of exhaust gases.



(10) Drive line components.  Be alert for unusual noises or vibrations from the transmission, transfer case, differentials, propeller shafts, axle shafts, geared hubs or wheels.



(11) Unusual noises.  Listen for unusual noises anytime you have the engine running.  You will get acquainted with the sound of your vehicle and you should be able to immediately recognize any unusual sound(s).



(12) Windshield and windows.  Check the windshield for cracks and serviceability.  Check the condition of weather seals and stripping.  Check the windows for cracks or tears.  Check the zipper operation for proper closure during bad weather.



(13) Windshield wiper arms and blade.  Check to see that the wiper arms are secure and not bent.  Ensure they hold the wiper blade snug against the windshield.  Check the wiper blade to see that the rubber is not frayed, cracked or dry rotted.


g.  "After Operation" PMCS.  The last phase of our "Daily" PMCS is the "After Operation" PMCS.  This is performed after you are secured from the run and return to the motor pool.



(1)  Lights and reflectors.  The lights and reflectors are checked for proper operation and state of repair.  Check for burned out bulbs and missing, cracked or broken lens.



(2)  Safety devices.  Once more check the safety devices such as the:




(a)  Horn.




(b)  Windshield wiper and washer.




(c)  Parking brake.




(d)  Fire extinguisher.




(e)  Troop safety strap.



(3)  Brakes.  The brakes will be checked a final time to ensure that they are working properly.



(4)  Fuel, oil and water.  The fuel, oil and water will be replenished to the "full" levels to ensure readiness for the next trip.  Procedures for this were covered earlier in the class.



(5)  Locking and fastening devices.  Check door latches for proper operation.  Check all canvas fastening straps and rear canvas zipper for serviceability.



(6)  Cooling fan.  Inspect the cooling fan blade assembly for security, cracks and/or damage.  If there is any evidence of cracks or damage the vehicle should not be used again until the defects are repaired.



(7)  Fuel filter.  The fuel filter drain cock is located on the left side of the engine compartment under the windshield washer reservoir.




(a)  Start the engine and place a container under the drain cock to catch the draining fluid.




(b)  Open the drain cock and drain approximately one pint of fuel or until fuel runs clear.




(c)  Close the drain cock and check for fuel leaks.




(d)  If contaminated fuel continues to be evident, notify organizational maintenance.



(8)  As you were instructed earlier, "Weekly" as well as "Daily" PMCS would be accomplished if you are the assigned operator but have not operated the vehicle since the last "Weekly" PMCS or if you are operating the vehicle for the first time.  The following items would be included in the PMCS:




(a)  Drive belts.




(b)  Battery level.




(c)  Antifreeze.




(d)  Tires.




(e)  Cleaning the vehicle.




(f)  The procedures for performing these PMCS functions will be explained in an upcoming class on "Weekly" PMCS.




(g)  By now you may have noticed that the "Before", "During" and "After Operation" PMCS listed in the PMCS table in the operator's manual do not correspond to what is listed in the PMCS on the bottom of the trip ticket.  You will find this is true with all the vehicles.  You will still perform all the PMCS as stated in the operator's manual and on the trip ticket and you will use the bottom portion of the trip ticket and the preventive maintenance checklist to annotate the results of this PMCS.

5.  OPERATE THE M1123 UNDER USUAL CONDITIONS    


a.  Prepare the Vehicle for Operation



(1)  Set the parking brake (if it is not already set).  (Remember the M998/M1038 transmission does not have a "PARK" position).



(2)  Adjust the driver's seat to a comfortable position.  To move the seat, lift it up and move it frontward or rearward so the seat mount pins are positioned in the desired slot.



(3)  Buckle the seat belt.  Make sure all the slack is removed from the seat belt adjusting strap.  The seat belts retract but do not lock in any position.  Injury to personnel could result if an accident occurs and the seat belt is not used or adjusted properly.



(4)  Insure the transmission shift lever is in the “P” (park) position for the M1123 and "N" (neutral)  position for the M998/M1038, also insure the transfer case lever is in "H" (high range).



(5)  Start the engine.




(a)  Turn the rotary switch to the "RUN" position and wait until the "WAIT-TO-START" light goes out.  Remember, do not attempt to start the engine while the "WAIT-TO-START" lamp is on.




(b)  When the light goes out:





1  Turn the rotary switch to "START."  As soon as the engine starts, release the switch lever and it will return to the "RUN" position.





2  Do not operate the starter continuously for more than twenty seconds.  Leave the switch in the "RUN" position and wait ten to fifteen seconds between periods of starter operation.  Failure to do this could damage the starter and glow plugs.



(6)  Turn the light switch to "SERVICE DRIVE."



(7)  Check the instruments while allowing the engine to warm up for approximately one minute.




(a)  The oil pressure gage should register 10 psi (M1123) or 15 psi (M998/M1038) with the engine at idle.




(b)  The voltmeter should register in the green area.




(c)  The fuel gage should indicate the fuel level in the fuel tank.




(d)  The yellow indicator in the air restrictions gage should not register within the red zone.



(8)  Immediately stop the engine if any of the following conditions occur:




(a)  If excessive engine vibration occurs.




(b)  If the oil pressure does not register or suddenly drops to below approximately 6 psi with the engine at idle.




(c)  If the air restriction gage is within the red zone.




(d)  If the coolant temperature gage suddenly increases beyond approximately 230 degrees Fahrenheit.



(9)  If engine overheating occurs:




(a)  Park the vehicle and allow the engine to idle.




(b)  Observe the coolant temperature gage for steady cooling.




(c)  If the engine coolant temperature gage continues to increase or does not decrease, shut down the engine.




(d)  Allow the engine to cool down and check for low coolant level.  Add coolant as necessary.




(e)  Check to see if the radiator fan is running.




(f)  If the radiator fan is not running:





1  Disconnect the two wire connector on the time delay module from the control valve connector.  This is located under the hood on the left side of the vehicle, next to the windshield washer reservoir.





2  Start the engine and check the fan for continuous operation.





3  If the fan does not operate continuously, stop the engine and notify organizational maintenance.


b.  Operate the Vehicle Forward.  These procedures will be used to operate the vehicle forward in good weather on high traction surfaces where little or no wheel slippage is evident:



(1)  Depress the service brake pedal.



(2)  Make sure that the transfer case shift lever is in the "H" (high range) position.  Remember, the transmission must be in neutral before shifting the transfer.




(a)  Do not operate the vehicle with the transfer case in "L" (low range) or "H/L" (high lock range) on high traction surfaces with no wheel slippage or when encountering sharp continuous curves.




(b)  Damage to the power train can result if you do.



(3)  Place the transmission shift lever in “(D)” (overdrive) M1123 or "D" (drive) M998/M1038 for normal driving.  



(4)  Release the parking brake.



(5)  Release the service brake and depress the accelerator pedal.  Accelerate at a safe, steady speed to get the vehicle moving and to maintain a desired speed.



(6)  Should you be required to upshift or downshift, do not place your hand or thumb on top of the reverse shift button during those shifts.  You could accidentally shift into reverse, causing severe damage to the transmission and injury to yourself.



(7)  Operators are reminded to observe basic safe driving techniques and skills when operating this vehicle, especially when transporting personnel.




(a)  Rollover protection is provided for the crew area only and is not provided in the troop and cargo area.




(b)  The vehicle speed must be reduced consistent with weather and road or terrain conditions.




(c)  Obstacles such as stumps and boulders must be avoided.




(d)  Although certain design characteristics of the vehicle such as the vehicle width, ground clearance and independent suspension provide improved capabilities, accidents can still happen which could result in injury or death to personnel and damage to the vehicle.


c.  Stop the Vehicle.  To stop the vehicle:



(1)  Release the accelerator.



(2)  Gradually depress the service brake pedal and bring the vehicle to a gradual stop.


d.  Operate the Vehicle in Reverse.  To operate the vehicle in reverse:



(1)  Have another person act as a ground guide to direct you as you back the vehicle.



(2)  Place the transmission shift lever in "R" (reverse) by first shifting to neutral then depress the reverse shift button and shift to reverse.



(3)  Release the service brake pedal.



(4)  Sound the vehicle's horn to alert anyone in the vicinity that you intend to back the vehicle.



(5)  Accelerate at a slow speed to get the vehicle moving and maintain the desired speed.


e.  Park the Vehicle and Shut Down the Engine.  To park the vehicle and shut down the engine:



(1)  Release the accelerator pedal.



(2)  Depress the service brake pedal and bring the vehicle to a gradual stop.



(3)  Move the transmission shift lever to “P” (park) M1123 or "N" (neutral) M998/M1038.



(4)  Set the parking brake.  Remember, the M998/M1038 vehicle does not have a "PARK" position in the automatic transmission.  Whenever the vehicle is parked or the transmission is in "NEUTRAL", the parking brake must be applied.  Damage to the vehicle or injury to personnel may occur if the parking brake is not set.



(5)  Turn the light switch to "OFF."



(6)  Turn the rotary switch to "ENG STOP."



(7)  Lock the steering wheel with the cable and chock the wheels if the tactical situation permits.  This may or may not be the policy of your motor transport unit.


f.  Slave Starting Operation.  If the vehicle will not start due to dead batteries, slave starting procedures can be performed.



(1)  Position the slaving vehicle and the disabled vehicle close enough to hook up the cable.



(2)  Shut off the slaving vehicle engine.



(3)  Remove the covers from the slave receptacles of both the disabled vehicle and the slaving vehicle.



(4)  Make sure that all electrical switches in both vehicles are turned off.



(5)  Make sure that all battery cables in the disabled vehicle are properly connected before connecting the slave cable.  Damage to the batteries, cables, or serious injury to personnel may result from improperly connected batteries.



(6)  Remember this.  When slaving, always connect the slave cable to the disabled vehicle FIRST.  Damage to the batteries or cable may result from improperly connecting hot batteries before connecting the cable to the receptacle of the disabled vehicle.



(7)  Connect the slave cable to the disabled vehicle.



(8)  Connect the slave cable to the slaving vehicle.



(9)  Start the slaving vehicle.



(10)  Start the disabled vehicle.



(11)  After the engine starts, disconnect the slave cable from both vehicles.



(12)  Install the receptacle covers on both vehicles.



(13)  Clean and stow the slave cable.

6.  OPERATE THE M1123 UNDER UNUSUAL CONDITIONS               



a.  General Rules.  Driving off-road or over rough terrain basically requires using good driving sense.  Experience is the best teacher, but there are a few good rules you can keep in mind that will help you when driving under these conditions.



(1)  Select the proper transmission and transfer case ranges.  "(D)" (overdrive) and "H" (high range) are used for most situations.




(a)  Do not shift into any lower gear than is necessary to maintain headway.




(b)  Use "H/L" (high lock range) or "L" (low range) only when absolutely required by the terrain, weather or road conditions.




(c)  On steep grades with hard surfaces and good traction, before you start up the hill, shift the transfer case to "L" (low range) and the transmission to “D” (drive), "2" (second) or "1" (first), depending on the steepness of the grade.



(2)  Keep your engine operating at a constant, moderate speed.




(a)  Your engine works at its best in the mid-rpm range.  Maximum torque is attained at 2000 rpm.




(b)  You can slow down or speed up quickly without changing gears if you get in a tight spot.




(c)  Use the transmission and transfer case to help control the engine speed.



(3)  Attempt to keep the vehicle's wheels from spinning.  If the wheels start to spin, ease off the accelerator until you regain traction.


b.  Steep Terrain Driving Techniques



(1)  Climbing steep grades




(a)  Most of us were taught that the best way to get up a steep grade with poor traction is to get a run at it.  However, with the HMMWV, speed should never be a factor for climbing any hill.  If we use this method with a vehicle and get half way up the hill when it becomes apparent that we can't continue on, we have created a couple of problems.  First, we over revved the engine causing undue stress on the engine and power train. Remember, we just said that maximum torque is reached at 2000 rpm.  Second, we have a safety problem with trying to get the vehicle the rest of the way up or getting it safely back down.  How do we operate the HMMWV so this situation does not exist?




(b)  Brake and acceleration modulation.  Brake modulation occurs when you apply light pressure to the brake pedal at the same time you are depressing the accelerator.




(c)  Torque-biasing differential.  The HMMWV is equipped with torque biasing differentials.  You may be familiar with the limited-slip or posi-traction differentials that are so highly regarded in commercial vehicles.  The torque biasing differential is designed along these lines but does more to supply power to the wheel that needs it the most, the one that has traction.  To simplify this and connect it with brake modulation, lets look at what happens with a conventional differential.





1  When one or more wheels loose traction and begin to spin freely, the differential has applied its torque to the area loosing traction, or the one creating the least resistance.





2  We need to redirect this torque to the wheels that are on solid ground and have traction so they can help us move the vehicle.





3  This is where brake and accelerator modulation comes into play.  By applying slight pressure on the brake pedal while at the same time pressing on the accelerator, we stop the free spinning wheel.  This causes the torque-biasing differential to send equal torque to the other side of the vehicle and the wheels that have traction will move us along.





4  Now if we look at this same hill we talked about earlier and started up at a slow, steady speed, we can use brake and accelerator modulation to keep us moving if we lose traction on one or more wheels.





5  Remember, slight pressure on the brake pedal and steady acceleration will move the vehicle through most places that you desire to go with the HMMWV.





6  This procedure would be used if you were climbing a hill, operating over obstacles such as gullies, logs or walls or simply negotiating muddy terrain.



(2)  Descending a steep hill.




(a)  You can safely descend any hill that you can climb by shifting the transfer case into "L" (low) and the transmission into "2" (second) or "1" (first) gear, depending on the steepness of the grade.




(b)  Remember that this vehicle is in constant four-wheel drive and when the transfer case and transmission are placed in the lower gears, all four wheels are working against engine compression to create a braking effect.




(c)  Do not use the brakes.  Let the engine's torque do the work.



(3)  Cross slope travel.




(a)  Do not travel diagonally across a slope unless it is absolutely necessary, or injury to personnel or damage to equipment may result.




(b)  If you must move across the slope, choose the least angle possible, keep the vehicle moving and avoid turning the vehicle quickly.


c.  Run Flat Operations.  M998 series vehicles are equipped with run flat devices in the tires that allow the vehicle to be driven with one or two flat tires.  Remember, these were discussed and demonstrated during the tire maintenance class.



(1)  The vehicle can be driven a maximum of thirty miles with  either one or two flat tires, regardless of the location of the flat tires on the vehicle.  However, the speed at which you can drive the vehicle varies depending on which tires are flat.




(a)  If both rear tires are flat, the maximum speed is twenty mph.




(b)  For any other combination of two flat tires, the maximum run flat speed is thirty mph.



(2)  A wheel that has been run flat must be replaced and inspected by organizational maintenance as soon as possible before reuse or damage to equipment may result.


d.  Operating in Cold Weather, On Ice, or Snow.  When operating in cold weather, at no time will starting aids or starting fluids be used on this engine.



(1)  When starting the engine, if it cranks slowly and the voltmeter indicates a low battery charge level, you may have to use the slave starting procedures discussed earlier.



(2)  Do not fully apply the hand throttle.  After the engine starts, pull out the hand throttle to increase the engine speed to a high idle only.  Over revving a cold engine could cause extensive internal damage to the engine.



(3)  After the engine has been warmed up sufficiently, shift the transfer to "H/L" (high lock) then shift the transmission to "D" (drive).  Place the vehicle in motion slowly to prevent the wheels from spinning.



(4)  If the vehicle is mired in snow, place the transfer in "L" (low range) and the transmission in "1" (first).  After the vehicle is free of the mired condition, stop the vehicle and return the transfer to the "H/L" (high lock) position.



(5)  Vehicle operation in snow is hazardous.  You must travel at reduced speeds and be prepared to meet sudden changes in road and traffic conditions.  Increased distance between vehicles is a must to maintain safe stopping distances.



(6)  Pump the brakes gradually when stopping the vehicle on ice or snow.  Any sudden braking will cause the wheels to lock and the vehicle will slide out of control.



(7)  If rear skidding occurs, let up on the accelerator pedal, turn the steering wheel in the direction of the skid until you regain control.  Apply the brake pedal in a gradual pumping manner if you must stop.


e.  Operating in Dusty, Sandy Areas.  When you are operating in dusty, sandy areas for extended periods of time, vehicle maintenance becomes much more important.  The air filter and cooling system must be checked and serviced more frequently.



(1)  The tire inflation can be reduced to 12 psi front and 16 psi in the rear to give your vehicle more traction with less digging into the sand.  This is usually referred to as floatation, meaning the tire spreads out and covers a larger area on the ground when pressure is reduced, giving the vehicle greater stability on soft sand.



(2)  When operating in loose sand or soft ground, shift the transfer to "H/L" (high lock) range position and the transmission to "D" (drive) position.



(3)  If the vehicle becomes mired in loose sand, stop and shift the transfer to "L" (low range) and the transmission to "1" (first) to give you the added power and traction to pull out.  After the vehicle is free, stop and return the transfer to "H/L" position and the transmission to "D" (drive) position.



(4)  If you cannot free the vehicle, do not attempt to "rock" the vehicle with quick transmission changes, you will only cause damage to the transmission.  Use a wrecker or a second vehicle with a winch to free the vehicle.



(5)  Accelerate slowly so the tires won't spin and dig into the sand.  After the vehicle is moving, maintain a steady even rate of movement and avoid any unnecessary shifting of gears.  Normally, the maximum safe speed that you can operate at in sandy conditions will dictate that you operate in second gear.



(6)  Make wide turns to keep the front tires from digging in.  Sharp turns could stall the engine, or even worse, turn the vehicle over.



(7)  When stopping in sand, permit the vehicle to roll to a stop if practical; otherwise, brake gradually.  This prevents the tires from digging in and sand buildup in front of the tires.  Try to stop on a down slope to give you an advantage when starting out again.



(8)  After operating in sand, reinflate the tires to normal tire pressure and replace any missing valve caps.



(9)  Clean the engine compartment and components with low pressure compressed air.  Be careful to clean all sand from around the fuel tank cap and all oil and hydraulic filler caps.


f.  Operating in Muddy Conditions.  Operating on muddy roads or in deep mud requires some special cautions also.



(1) Before operating in mud, shift the transfer to "H/L" and the transmission to "D" (drive).



(2)  If you approach an area that you think you will need additional traction and power to proceed, stop the vehicle, shift the transfer to "L" (low range) and shift the transmission to "1" (first).  Immediately after leaving the critical area, stop and place the transfer back into "H/L" and the transmission in "D".



(3)  Approach large, water-filled chuck holes with caution.  It is hard to determine the depth of the holes and the vehicle may become mired or damaged.  Remember, this vehicle is not a military answer to the civilian mud racers you see and hear on T.V.  The slower more methodically this vehicle is driven, the better it performs, especially in difficult terrain.



(4)  Be alert at all times to the engine and vehicle speed.  Be prepared to stop, shift the transmission and transfer to help negotiate a particularly difficult section of road.  Do not operate the vehicle at speeds too great for road conditions.



(5)  When operating in deep muddy ruts, if your vehicle's forward progress stops, immediately back up far enough to regain the vehicle's forward momentum and continue until you are clear of the difficult area.



(6)  When stopping the vehicle on wet slippery ground, apply the brakes gradually to avoid the possibility of the wheel brakes locking and causing skidding and a loss of control of the vehicle.



(7)  Do not attempt to free the vehicle when it is mired by repeatedly shifting the transmission from forward to reverse or rocking the vehicle.  You will only damage the drive train.



(8)  After operating in deep muddy conditions, you must wash and service the vehicle as soon as possible with "LOW" pressure water only.  Important points are:




(a)  Radiator and oil cooler.  Using low water pressure, clean the mud and debris from between the radiator and oil cooler,




(b)  Steering linkages, ball joint, and propeller shafts,




(c)  Brake rotors, pads, linkages, and parking brake linkages,




(d)  Transmission, transfer, and accelerator linkages,




(e)  Sway bar bushings and geared hubs,




(f)  Drain hole in the bottom of the transmission converter housing,




(g)  Battery box drain holes, and lastly,




(h)  You must lubricate and check all fluid levels.


g.  Operation in Extreme Heat.  Extreme heat exists when outside temperatures reach 90 degrees Fahrenheit or more.  Extreme heat affects the efficiency of the vehicle engine and is considered to be the most damaging condition for the vehicle.



(1)  Perform all "Before" operation PMCS and be sure all fluid levels are full.



(2)  carefully check for insects, debris, or dirt between the radiator and oil cooler.  Blow out any obstruction with low pressure compressed air and water.



(3)  Carefully check all engine drive belts.  Do not operate a vehicle with questionable drive belts, especially in extreme heat.



(4)  Check tire pressures and adjust the pressures when the tires are cool.  Tires generate a tremendous amount of heat during extreme temperatures and pressures will increase significantly.



(5)  Do not operate the vehicle at high speeds for continuous periods.



(6)  Try to avoid operating the vehicle on long hard pulls on steep grades in low gear.



(7)  Frequently check the air cleaner indicator.  If there is any red showing, stop the vehicle, shut down the engine and perform the emergency service as outlined on page 3-16 in your TM.  Operators will perform this service under emergency conditions only.



(8)  Continuously monitor the engine coolant temperature gage and the engine oil pressure gage.  The engine or transmission is overheating if one or more of the following conditions exists:




(a)  Engine coolant temperature is more than 230oF,




(b)  Engine oil pressure drops below 10 psi for the M1123 and 15 psi for the M998/1038 with the engine at idle or 55 psi when the vehicle is under full load,



(9)  If the engine is overheating, stop the vehicle and allow the engine to idle.  Do not raise the hood, the engine will cool faster at idle with the hood closed.



(10) Continue to monitor the gages.  If the engine temperature continues to rise or does not show signs of cooling after two minutes of idling, shut down the engine.  Raise the hood and disconnect the time delay module connector from the control valve connector.  Restart the engine and check to make sure the fan is operating continuously.



(11) After the engine has cooled to normal operating temperature, check the engine and transmission fluid levels.



(12) Use extreme caution when checking the engine coolant level.  Place a thick cloth over the surge tank cap and carefully turn the cap counterclockwise to the first stop to allow the pressure to escape.



(13) Remove the cap when the pressure is completely released and check the coolant level.  Refill the surge tank to the hot full line.



(14) Restart the engine and continue with your operation if no further signs of overheating occur.



(15) After completing your days' operation park in a sheltered area, if possible, and check the battery level.  Check each cell and refill as needed.  Water will evaporate from the batteries quickly when operating in extremely hot conditions.

7.  PERFORM "WEEKLY" AND "MONTHLY" PMCS.  The preventive maintenance checklist will be used to annotate all discrepancies that are beyond your echelon of repair.  Each time you perform the Weekly, you must also perform the Daily (before, during, and after) PMCS.


a.  Trouble Spots.  We have so-called "trouble spots" found throughout the vehicle.  A general overall inspection is required to inspect these items.



(1)  Dirt, oil, or debris may cover up a serious problem.  Clean the vehicle before you inspect and then clean as you check.  Use dry cleaning solvent (SD-2) on all metal surfaces and soap and water on the plastic and rubber surfaces.



(2)  Check all bolts, nuts, screws, and fittings.  If they are loose, bent, broken, or missing, either tighten or replace them.



(3)  Inspect for chipped paint, rust, or cracks at all welds.  The chipped paint or rust could indicate a crack.  Remove the rust and loose paint and spot paint as required.  If a cracked weld is found, annotate it on the PM checklist and notify your supervisor.



(4)  Inspect all electrical wires and connectors for cracked or broken insulation, bare wires and loose or broken connections. Tighten all loose connections and annotate and report all other discrepancies.



(5)  Check hoses and fluid lines for wear, damage, and leaks.  Make sure that all clamps and fittings are tight.


b.  Exterior of Vehicle



(1)  Locking/fastening devices.  Check all locking and fastening devices such as door hinges and handles, tailgate, and hood latches.



(2)  Towing pintle.  Check the towing pintle for damage, proper operation and the presence of the pintle pin and chain.



(3)  Tires




(a)  Gage all the tires for correct air pressure and adjust the pressure as necessary.  The front tires are inflated to 15 psi and the rear tires to 18 psi with the vehicle unloaded.




(b)  Check the tire tread depth.





1  The tread should not be worn beyond the level of the wear bars.  The wear bars are molded across the tread pattern and are only noticeable between the center rib and the inner lugs.





2  The letters "TWI", meaning tire wear indicator, are molded onto the tire sidewall to help you locate the wear bars.





3  The inner and outer lugs are reinforced with tie-bars.  Do not confuse these tie-bars with the wear bars.





4  Check for missing or loose wheel stud nuts and lug nuts.



(4)  Shock absorbers.  Visually inspect the shocks for leaks, damage, and security of mounting.


c.  Engine Compartment



(1)  Serpentine belt/Drive belts.  Check the alternator and power steering pump belts for cracks, frays, and breaks.



(2)  Power steering reservoir.  Check the power steering reservoir for proper fluid level.




(a)  Pull out the cap/dipstick and check the fluid level.




(b)  If the engine is warm, the level should be between the "HOT" and "COLD" marks.




(c)  If the engine is cool, the level should be between the "ADD" and "COLD" marks.




(d)  In either condition, fluid must be added if the level is below the "ADD" mark.  Fill the reservoir to the proper level with Dexron II.



(3)  Air intake.  Inspect the air intake weather cap, the air cleaner assembly, and the air intake hose for damage and proper mounting.  Air cleaner service is required if the air restriction gage so indicates or if the vehicle has been operating in extremely dirty conditions.  This is considered an emergency procedure and is the only time an operator is to service the air cleaner.




(a)  Loosen the clamp bolt and remove the clamp and cover from the air cleaner assembly.




(b)  Remove the nut and washer securing the filter element to the stud and pull the element from the air cleaner assembly.




(c)  Place the cover and clamp back on the air cleaner to prevent dirt and dust from entering the air induction system while you are cleaning the filter element.  Do not operate the engine with the air filer element removed or you may damage the engine.




(d)  Hold the filter element so the open end faces the ground and gently tap completely around the element with your hand to free trapped dirt.




(e)  Remove the clamp and cover and reinstall the filter element.




(f)  Install the cover and clamp, making sure that the clamp bolt is positioned at the bottom of the air filter assembly.



(4)  Brake master cylinder.  The master cylinder fluid level will be checked also.




(a)  Remove the cover and check the fluid level.  It should be approximately 1/8 inch from the top of the reservoir.




(b)  If fluid is required, fill to the proper level with silicone brake fluid (BFS).



(5)  Transmission fluid level.  Another fluid level that needs to be checked is the transmission fluid level.




(a)  The transmission must be at normal operating temperature before checking the fluid level.




(b)  Start the engine, apply the service brakes and move the  transmission shift lever through all the ranges, then check the fluid level with the transmission in "P" (park) and the engine at idle.  Pull out the dipstick and check for proper level.  The level should be at the crosshatch marks.  Using Dexon III, add fluid slowly and recheck until the level is correct.  Do not overfill this transmission; serious damage will result.


d.  Interior of Vehicle.  Now we'll move into the interior of the vehicle and make some checks.



(1)  Batteries.  The first items we'll check are the batteries.  Do not perform any battery systems checks or inspections while you're smoking or near fire, flames, or sparks, especially if the battery caps are off.  The batteries may explode causing injury to personnel or equipment.




(a)  You'll need to remove the companion seat to check the batteries and battery box.




(b)  Check the electrolyte level.  If the level is low, refill the cells with distilled water.




(c)  Check the battery box for corrosion and clean the debris from the battery box drain holes.



(2)  Seat belts.  This vehicle is equipped with seat belts so we check them for operation and security of mounting.


e.  Special Purpose Kits



(1)  Deep water fording kit.  This vehicle is equipped with a deep water fording kit, check all exhaust and intake extensions and tubes for security.



(2)  Troop seat kit.  Remember you were told that the troop seat is a kit.




(a)  Inspect the seats for missing or damaged lock pins.




(b)  Inspect the seats and backrests for security and mounting.


f.  Accessory Items.  The last category of checks we have to make is listed under accessory items and the only one we have is the soft top enclosure.



(1)  Inspect the vinyl coated nylon pieces for tears, punctures and ripped seams.



(2)  Inspect the windows for cracks and scratches.



(3)  Inspect the bows and mounting brackets for security of mounting and for damage.



(4)  Inspect the footman loops and straps for tears, frays, and security of mounting.


g.  Lubrication.  The lubrication that is required on this vehicle was covered in an earlier lesson.

8.  DEFENSIVE AND SAFE DRIVING PRACTICES.  Safe driving requires two main skills.  First, there are those skills which enable drivers to drive defensively, to avoid a crash in spite of driving errors of others.  Secondly, you must practice the basic skills for operating a vehicle such as turning, passing, backing or parking.


a.  Defensive Driving Skills.  Some of the skills required for defensive driving are scanning, communicating with other drivers, adjusting speed, following distances, and adjusting to changing conditions.



(1)  Scanning is the skill of constantly looking ahead, to the sides, and to the rear while maintaining your position in your lane.  By doing this you will be aware of what is going on with other drivers and changing conditions.  You will also avoid last second moves such as sudden stops and quick lane changes.



(2)  Communicating with other drivers is simply letting other drivers know where you are and what your intentions are by using your headlights, brake lights, turn signals and emergency flashers.  Remember, all military vehicles must be operated with the headlights on at all times.



(3)  Adjusting speed is important as a vehicle operator especially  when operating larger vehicles.  Speed must be constantly adjusted due to changing speed limits, road and traffic conditions and weather.  Except for emergencies, the maximum speed limit for a tactical vehicle is 45 mph.



(4)  Maintaining a margin of safety is accomplished by adjusting your following distance between vehicles.  When a driver makes a mistake, other drivers need time to react.  The only way you can be sure you will have enough time to react is by leaving plenty of space between yourself and the vehicles around you.  That space becomes your margin of safety.


b.  Basic Driving Skills.  Most driving skills, other than driving forward in your lane, are grouped together under turning, stopping, passing, backing and parking.



(1)  Turns are made only after slowing down, looking to make sure the movement is safe, and making sure that there are no pedestrians or other vehicles in the line of the turn.  Oftentimes you will have to yield to other traffic or pedestrians before making your turns.  Signals must be used well in advance of all turns to let all other traffic know your intentions.



(2)  Stopping can also become very serious depending on how you do it.   Give a signal to those behind you by slowing down, tapping the brakes and using the turn signal to alert those behind you of your intentions.  Over 4 million accidents are reported annually involving rear end collisions, most of which could be avoided by slowing down, not following too close and by signaling for stops or lane changes.



(3)  Passing is very serious business and must be done only in safe areas where passing is allowed.  Never attempt to beat oncoming traffic while passing, it's better to wait than take a chance of endangering yours or other lives just to get in front of one vehicle.



(4)  Backing is more difficult because oftentimes you cannot see behind you.  You should try to avoid backing if at all possible.  When it is absolutely necessary to back your vehicle, always look behind the vehicle first, use a ground guide and back slowly.  Never back up to a loading dock or structure until you are absolutely sure there is no person or obstacle between you and the dock.  Sound your horn before all backing operations.



(5)  Parking in military motor pools normally involves simply driving into your parking space, but you will be required to park in other areas that place you in dangerous situations.  Always set your 

parking brake, shut off the engine and chock the rear wheels when parking.  When leaving a parking space, first look to see that the traffic is clear, use your signal.


c.  Special Driving Considerations.  The law requires you to drive on the right side of the road, except in cases such as on one-way roads and when passing.



(1)  If you are driving less than the posted speed limit on a 
multi-lane highway, you must drive in the right lane unless you are passing, turning left, or unless you are guided by signs.



(2)  When driving on a divided highway, unless you are ready to turn left, you should not drive in the left lane at a speed much slower than other traffic.



(3)  Adjust your speed to driving conditions.  The condition of your vehicle's brakes and tires, the road conditions, the weather and your own condition determine how fast you should be traveling no matter what the posted speed limit reads.



(4)  Slow down before entering curves so you do not have to brake while you are in the curve.  Then, as you round the curve, gradually increase your acceleration enough to maintain a constant safe speed until you leave the curve.  Stay on your own side of the road and as far to the right side of your lane as possible.



(5)  Reduce your speed for turns also.  For right turns, stay close to the right edge of the road, so another vehicle cannot get between you and the curb.



(6)  When turning left, get as close to the center line as you can.  Yield to oncoming traffic and also check their speed to make sure you can make the turn safely.



(7)  Following too closely is one of the leading causes of accidents.  Last year there were 4.3 million reported accidents caused by following to close.  Leave yourself enough room to react to changing conditions and traffic.



(8)  Intersections are another main accident area.  The law requires that you slow for intersections.  The vehicle in an intersection has the right of way.  If two vehicles arrive at the same time the one on the right has the right of way.


d.  Road Signs.  The road signs you see everywhere are coded by color and shape.  It is a good idea to know these codes so you can quickly grasp the basic meaning or intent of the sign even before you have a chance to read it.



(1)  Red means "STOP."  It may also indicate that some movement is not allowed such as DO NOT ENTER, WRONG WAY, or NO PARKING.



(2)  Yellow indicates CAUTION.  Slow down and be careful when you see a yellow sign.  It may signal a railroad crossing ahead, a no passing zone, or some other potentially dangerous situation.  Likewise, a yellow solid line painted on the road means no crossing or don't cross.



(3)  Orange indicates road construction or maintenance.  You'll want to slow down when you see an orange sign, as part of the road may be closed off or torn up.  There may be workers and maintenance vehicles in the road also.



(4)  Green is used to guide you.  Green signs may indicate upcoming freeway exits or show the direction you should turn to reach a particular place.


e.  Shape of Signs.  The shape of road signs will tell you certain things you need to be aware of also.



(1)  An octagon (eight sided) sign means STOP.  IT is always red with white letters.



(2)  A diamond-shaped sign is a warning sign of something up ahead; for example: a curve, steep hill, soft shoulder, or narrow bridge.



(3)  A triangle pointing down, indicates YIELD.  It assigns the right-of-way to traffic on certain approaches to intersections.



(4)  A triangular sign also is used on two lane roads to indicate a no passing zone.  This sign is placed on the left side of the road with the point of the triangle pointing toward the center of the road.



(5)  Rectangular (square or oblong) signs show speed limits, parking regulations, and such information as distances to cities.



(6)  There are many international road signs in use today.  The basic message of many of these signs is in pictures or graphic symbols.  A picture within a circle with a diagonal line across it shows what NOT to do.


f.  Traffic Lights.  We're all familiar with traffic lights or stoplights.  Often green arrows are used in the lights for improved traffic control.  On some multi-lane roads, green arrows light up, indicating that traffic in one or more lanes can move or make a turn.  

Green arrows don't mean "go no matter what."  You'll still need to proceed with caution at these intersections, yielding right-of-way to pedestrians and sometimes to other traffic.


g.  Pavement Marking.  The road is also marked to guide you through certain situations.



(1)  Two lane roads.  The outer edges of any highway are normally marked with solid white lines.  The center of the road will be marked with either yellow or white broken lines.  A solid yellow line on either side of the center line means no passing in that lane.



(2)  Multilane roads.  Multilane roads are marked in many ways but are normally marked with white lines on each side and solid double yellow lines in the center to divide the road in each direction.  Sometimes a center turn lane is provided with solid yellow lines on each side.
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STUDENT OUTLINE
TACTICAL VEHICLE LUBRICATION
PURPOSE:  To teach you how to interpret and utilize lubrication orders and to properly lubricate a tactical motor vehicle.

STUDENT REFERENCES:  

TM 9-2320-280-10

LO 9-2320-280-12

TERMINAL LEARNING OBJECTIVE:  Given a tactical motor vehicle, all required equipment, lubricants, tools, supplies, and the applicable lubrication order, per information contained in the reference, lubricate the vehicle.  (10.1.5)

ENABLING LEARNING OBJECTIVES:  Given a tactical motor vehicle, all required equipment, lubricants, tools, supplies, and the applicable lubrication order, per information contained in the reference:

1.  Check the gear cases and reservoirs for proper fluid levels.  (10.1.5a)

2.  Replenish gear cases and reservoirs, as required.  (10.1.5b)

3.  Lubricate all lube points with Navy grease.  (10.1.5c)

4.  Lubricate all oil can points.  (10.1.5d)

OUTLINE
1.  RESPONSIBILITY FOR TACTICAL VEHICLE LUBRICATION




a.  Each vehicle has its own Lubrication Order (LO) or Lubrication Instruction (LI).  The TM-10 for each vehicle also covers some specific lubrication responsibilities for you to perform.  All lubrication checks and services will be performed using the appropriate LO, LI and TM-10 only.


b.  Organizational Maintenance.  Organizational maintenance is responsible for:



(1)  Disassembly, cleaning, inspecting and repacking all wheel bearings.



(2)  Draining, flushing, and refilling the differentials, transmission, and transfer case with gear oil.



(3)  Draining engine oil, changing filters and refilling the engine oil.



(4)  Lubricating all lube fittings with a grease gun and GAA.


c.  Operators.  Operators are responsible for checking lubricant levels and, if necessary, topping off lubricant levels in:



(1)  Engine,



(2)  Transmission and



(3)  Power steering reservoir.


d.  Although it is an organizational maintenance responsibility to perform the majority of lubrication services on tactical motor vehicles, the operator will be required to assist the mechanic while he is actually performing these services.  You are being taught these procedures so you can assist him.


e.  We will be discussing lubrication principles using the M998 as an example.  What you learn in this lesson will apply to all tactical vehicles.

2.  Checking Lubricant Levels.  Checking lubricant levels is your responsibility.






a.  When we check the levels, we must also be checking for contamination such as water or excessive dirt.  If any is found, that lubricant must be drained, flushed, and refilled to the proper level with new lubricant by organizational maintenance personnel.


b.  Engine Oil Level 



(1)  The engine oil level must be checked daily before operation.



(2)  Check the level with the dipstick which is located at the left rear of the engine.  Loosen it by turning the "T" handle counterclockwise and pulling outward.



(3)  There are two marks on the dipstick:  "Full" and "Add 1 Qt."  The oil level should never be allowed to go below the "Add 1 quart" mark during operation.  Before operating the engine each day add oil to bring it up to the full mark.



(4)  Do not overfill the engine, it could result in damage to seals and gaskets.



(5)  If the oil level is above the "Full" mark, it may be caused by the oil draining back down into the engine from the oil cooler.  In this case, we simply start the engine, let it idle for one minute, shut it down, wait one minute and check the level again.



(6)  Refill the engine with oil through the filler tube at the front of the engine. 


c.  Power Steering Reservoir.  The power steering reservoir and filler cap are located on the left front of the engine between the alternator and mount.



(1)  Turn the filler cap counterclockwise and remove it.  The fluid level dipstick is attached to the cap.



(2)  The only fluid used in the power steering system of this vehicle is Dexron II.  The 5-ton vehicles you will be working with later in your training will use OE/HDO-10 in their power steering units.  This is an example of the importance of using the lubrication order while performing lubrication checks and services to make sure the proper fluids are used in the different vehicles.



(3)  You must check the power steering fluid level monthly and adjust the level when it is necessary.



(4)  When the fluid is cool, the fluid level must be between the "Add" and "Cold" marks on the dipstick.



(5)  If the fluid is hot, the fluid level must be between the "Cold" and "Hot" marks on the dipstick.



(6)  You must add fluid to a cold system to the cold mark only and in a hot system to the hot mark only.  Do not overfill the reservoir.



(7)  In either case the level of fluid must be above the "Add" mark.


d.  Draining Engine Oil


(1)  An engine oil drain plug is located on the left rear of the oil pan.  When the oil is being drained, check for water or metal particles.  If either are present, stop and notify the mechanic working with you.  Remember, I told you earlier that draining engine oil is an organizational maintenance responsibility.  If there is a requirement to drain the oil, you will be working with a mechanic when it is being drained.




(a)  There are currently two authorized types of oil for tactical vehicle diesel engines during normal temperatures of +15oF and above.





1  OE/HDO 30 and OE/HDO 15W 40.





2  When all stocks of OE/HDO 30 are used up, OE/HDO 15W 40 will be used exclusively.  Here at Motor Transport School we use OE/HDO 15W 40.




(b)  During cold weather operations at -15oF to 40oF we use OE/HDO 10.




(c)  During extremely cold weather operations at -65oF to +15oF we use OEA which stands for Oil Engine Artic.



(2)  The oil filter is located on the left rear of the engine, it will  be changed when the engine oil is changed. 


e.  Brake Master Cylinder.  The brake master cylinder is located inside the left engine splash guard.



(1)  Remove the cap by lifting and pulling the bale clip off of the cap.



(2)  The level should be maintained at approximately 1/8 inch from the top edge of the master cylinder housing.



(3)  The fluid used is BFS or Brake Fluid Silicone.  It does not require periodic changing, but must be checked monthly.


f.  Transmission.  The engine must be running to check the transmission fluid.  The transmission oil dipstick is located on the right side at the rear of the engine.

        (1)  Check and fill the transmission to the proper level weekly.

        (2)  Operate the transmission through all the operating ranges to fill the cavities and fluid passages.

        (3)  With the vehicle positioned on level ground, allow the engine to idle, shift the transmission to neutral, and apply the parking brake.

        (4)  To check the fluid level on the dipstick, turn the "T" handle counterclockwise to loosen the dipstick and then pull it out.

        (5)  The fluid level should be within the crosshatch marks under these conditions.

        (6)  Fluid will be changed at 12,000 miles or biennially, whichever occurs first.  The transmission filter must be replaced each time the transmission is drained and refilled with 6 quarts of Dexron II.  This will be accomplished by maintenance personnel only. 


g.  Transfer case.  The transfer case is located under the vehicle and is bolted to the rear of the transmission.  The transfer fill plug is located on the left rear side of the transfer case, with the transfer drain plug located directly below.

        (1)  Check the transfer fluid level every 3,000 miles or semiannually, whichever occurs first.

        (2)  Remove the fill plug and gasket.  The fluid should be within 1/2 inch of the filler opening.

        (3)  Fill the transfer case with Dexron II.

       (4)  Change the fluid at 12,000 miles or 24 months, whichever occurs first. 


h.  Differentials.  The front and rear differentials are located in the center of the vehicle frame.  The filler plugs are located approximately half way up on the side of the differentials.  The drain plugs are located on the 

bottom of the differentials.  A special 3/8 inch hexagon wrench must be used to remove and replace the plugs.  Do not overtighten the plugs.

        (1)  The fluid used in the differentials is "GO" (Gear Oil).  GO 80/90 is used during expected temperatures to -15oF.  For colder temperatures, use GO 75.

        (2)  Check the gear lubricant every 3,000 miles or semiannually, whichever occurs first.

        (3)  The differential level should be within 1/4 inch of the fill plug opening when the fluid is cold and to plug level when the fluid is hot.

        (4)  Change the gear oil lubricant only when it is required by maintenance repair action, or if it becomes contaminated by water or other foreign material. 

   
i.  Front and rear geared hubs.  The front and rear geared hubs are located on the inside of each wheel.  The fill plug is located on the bottom half of the inspection plate bolted to the rear of the hub and the drain plug is located in the bottom of the hub.

        (1)  The fluid used in the geared hub is GO 80/90 gear oil.

        (2)  Check the gear lubricant every 3,000 miles or semiannually, whichever occurs first.

        (3)  The lubricant level should be 1/2 inch from the fill plug opening, when the lubricant is cold and even with the plug opening when the lubricant is hot.

        (4)  Change the gear lubricant only when it is required to perform maintenance or when it is contaminated by water or other foreign material.  This will be accomplished by maintenance personnel only.  

3.  Lubrication of Lube Points.  For an interim period, both GAA (Grease Automotive and Artillery) and Navy Grease will be available for use at the using unit level.  Both types of grease are authorized for use until stores of "GAA" are exhausted.  Although the two types of lubricants are compatible, it is preferred that they are not mixed.  Lubrication points where a lube fitting is installed are lubricated at 3,000 miles or 6 months, whichever occurs first.  Normally, enough new grease should be pumped into the fitting to force the old grease out.   





a.  Ball joints.   The front and rear upper control arm ball joints are located on the top of the geared hub and have one fitting at each wheel.  


b.  Tie-rod ends.  Tie-rod ends are located on the inside rear of the front wheel and connect the front wheels to the steering system.

        (1)  There are two lube fittings; one on each end of the tie rod.

        (2)  Wipe off all lube fittings before lubricating the fittings and lubricate with only two full pumps of the grease gun.  This will prevent over lubricating and bursting the rubber grease boots.


c.  Idler arm.  The idler arm is located under the right side frame.  It supports the steering link that connects to the tie rods at each end.  There are two fittings to be lubricated on the idler arm.

 
d.  Pitman arm.  The pitman arm is located on the left side and supports the steering link.  It connects to the steering gear box.  There is one fitting to be lubricated.


e.  Steering shaft.  The intermediate steering shaft connects the steering box to the steering wheel.  There are two fittings at the universal joints and one fitting on the slip joint of the shaft. 


f.  Propeller shafts.  The front and rear propeller shafts connect the transfer case to the front and rear differentials.  There are four lube fittings on the front and three on the rear propeller shaft.  They are lubricated every 3,000 miles or semiannually, whichever occurs first.


g.  Radius rods.  The radius rods are located inside the front of the rear wheels and connect the rear geared hubs to the frame.  There is one fitting on each radius rod.


h.  Tow pintle.  The tow pintle is located at the rear of the vehicle and is used to tow trailers.  It has one grease fitting at the bottom of the rear plate. 

4.  Oil Can Points


a.  Use seasonal grade OE/HDO oil.  Lubricate the hood hinges, door hinges, door handles, service brake pedal push rod stud, transfer case shift linkage, and transmission shift linkage.  This service is performed every 3,000 miles or semiannually, whichever occurs first.


b.  Every 6,000 miles or annually, remove the tow pintle hook and latch pivot bolts and inspect them for serviceability.  Clean the bolts with a wire brush and lubricate them with seasonal grade OE.

    c.  Special Purpose Lubrication of the Parking Brake Components  



(1)  The parking brake lever, parking brake cam, parking brake push pins, and parking brake guide pins will be lubricated with WTR (Grease, Aircraft, Wide Temperature).  This is used to provide free-moving parking brake components throughout all temperature ranges.



(2)  Lubrication of the parking brake is doubly important due to the fact there is no park position for the transmission to hold the vehicle when parked.  The parking brake must be used and once it is applied, it must also be able to release in order to keep from overheating the components and possibly starting a fire, which could destroy the vehicle.



(3)  The lubrication of the parking brake components must be accomplished by the mechanic because it must be disassembled, lubed, reassembled and adjusted.
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STUDENT OUTLINE
TACTICAL VEHICLE LUBRICATION
PURPOSE:  To teach you how to interpret and utilize lubrication orders and to properly lubricate a tactical motor vehicle.

STUDENT REFERENCES:  

TM 9-2320-260-10

LO 9-2320-260-12

TM 9-2320-272-10

LO 9-2320-272-12

TM 9-2320-280-10

LO 9-2320-280-12

TERMINAL LEARNING OBJECTIVE:  Given a tactical motor vehicle, all required equipment, lubricants, tools, supplies, and the applicable lubrication order, per information contained in the reference, lubricate the vehicle.  (10.1.5)

ENABLING LEARNING OBJECTIVES:  Given a tactical motor vehicle, all required equipment, lubricants, tools, supplies, and the applicable lubrication order, per information contained in the reference:

1.  Check the gear cases and reservoirs for proper fluid levels.  (10.1.5a)

2.  Replenish gear cases and reservoirs, as required.  (10.1.5b)

3.  Lubricate all lube points with Navy grease.  (10.1.5c)

4.  Lubricate all oil can points.  (10.1.5d)

OUTLINE
1.  RESPONSIBILITY FOR TACTICAL VEHICLE LUBRICATION



a.  Each vehicle has its own Lubrication Order (LO) or Lubrication Instruction (LI).  The TM-10 for each vehicle also covers some specific lubrication responsibilities for you to perform.  All lubrication checks and services will be performed using the appropriate LO, LI and TM-10 only.


b.  Organizational Maintenance.  Organizational maintenance is responsible for:



(1)  Disassembly, cleaning, inspecting and repacking all wheel bearings.



(2)  Draining, flushing, and refilling the differentials, transmission, and transfer case with gear oil.



(3)  Draining engine oil, changing filters and refilling the engine oil.



(4)  Lubricating all lube fittings with a grease gun and GAA.


c.  Operators.  Operators are responsible for checking lubricant levels and, if necessary, topping off lubricant levels in:



(1)  Engine,



(2)  Transmission and



(3)  Power steering reservoir.


d.  Although it is an organizational maintenance responsibility to perform the majority of lubrication services on tactical motor vehicles, the operator will be required to assist the mechanic while he is actually performing these services.  You are being taught these procedures so you can assist him.


e.  We will be discussing lubrication principles using the M998 as an example.  What you learn in this lesson will apply to all tactical vehicles.

2.  Checking Lubricant Levels.  Checking lubricant levels is your responsibility.






a.  When we check the levels, we must also be checking for contamination such as water or excessive dirt.  If any is found, that lubricant must be drained, flushed, and refilled to the proper level with new lubricant by organizational maintenance personnel.


b.  Engine Oil Level 



(1)  The engine oil level must be checked daily before operation.



(2)  Check the level with the dipstick which is located at the left rear of the engine.  Loosen it by turning the "T" handle counterclockwise and pulling outward.



(3)  There are two marks on the dipstick:  "Full" and "Add 1 Qt."  The oil level should never be allowed to go below the "Add 1 quart" mark during operation.  Before operating the engine each day add oil to bring it up to the full mark.



(4)  Do not overfill the engine, it could result in damage to seals and gaskets.



(5)  If the oil level is above the "Full" mark, it may be caused by the oil draining back down into the engine from the oil cooler.  In this case, we simply start the engine, let it idle for one minute, shut it down, wait one minute and check the level again.



(6)  Refill the engine with oil through the filler tube at the front of the engine. 


c.  Power Steering Reservoir.  The power steering reservoir and filler cap are located on the left front of the engine between the alternator and mount.



(1)  Turn the filler cap counterclockwise and remove it.  The fluid level dipstick is attached to the cap.



(2)  The only fluid used in the power steering system of this vehicle is Dexron II.  The 5-ton vehicles you will be working with later in your training will use OE/HDO-10 in their power steering units.  This is an example of the importance of using the lubrication order while performing lubrication checks and services to make sure the proper fluids are used in the different vehicles.



(3)  You must check the power steering fluid level monthly and adjust the level when it is necessary.



(4)  When the fluid is cool, the fluid level must be between the "Add" and "Cold" marks on the dipstick.



(5)  If the fluid is hot, the fluid level must be between the "Cold" and "Hot" marks on the dipstick.



(6)  You must add fluid to a cold system to the cold mark only and in a hot system to the hot mark only.  Do not overfill the reservoir.



(7)  In either case the level of fluid must be above the "Add" mark.


d.  Draining Engine Oil


(1)  An engine oil drain plug is located on the left rear of the oil pan.  When the oil is being drained, check for water or metal particles.  If either are present, stop and notify the mechanic working with you.  Remember, I told you earlier that draining engine oil is an organizational maintenance responsibility.  If there is a requirement to drain the oil, you will be working with a mechanic when it is being drained.




(a)  There are currently two authorized types of oil for tactical vehicle diesel engines during normal temperatures of +15oF and above.





1  OE/HDO 30 and OE/HDO 15W 40.





2  When all stocks of OE/HDO 30 are used up, OE/HDO 15W 40 will be used exclusively.  Here at Motor Transport School we use OE/HDO 15W 40.




(b)  During cold weather operations at -15oF to 40oF we use OE/HDO 10.




(c)  During extremely cold weather operations at -65oF to +15oF we use OEA which stands for Oil Engine Artic.



(2)  The oil filter is located on the left rear of the engine, it will  be changed when the engine oil is changed. 


e.  Brake Master Cylinder.  The brake master cylinder is located inside the left engine splash guard.



(1)  Remove the cap by lifting and pulling the bale clip off of the cap.



(2)  The level should be maintained at approximately 1/8 inch from the top edge of the master cylinder housing.



(3)  The fluid used is BFS or Brake Fluid Silicone.  It does not require periodic changing, but must be checked monthly.


f.  Transmission.  The engine must be running to check the transmission fluid.  The transmission oil dipstick is located on the right side at the rear of the engine.

        (1)  Check and fill the transmission to the proper level weekly.

        (2)  Operate the transmission through all the operating ranges to fill the cavities and fluid passages.

        (3)  With the vehicle positioned on level ground, allow the engine to idle, shift the transmission to neutral, and apply the parking brake.

        (4)  To check the fluid level on the dipstick, turn the "T" handle counterclockwise to loosen the dipstick and then pull it out.

        (5)  The fluid level should be within the crosshatch marks under these conditions.

        (6)  Fluid will be changed at 12,000 miles or biennially, whichever occurs first.  The transmission filter must be replaced each time the transmission is drained and refilled with 6 quarts of Dexron II.  This will be accomplished by maintenance personnel only. 


g.  Transfer case.  The transfer case is located under the vehicle and is bolted to the rear of the transmission.  The transfer fill plug is located on the left rear side of the transfer case, with the transfer drain plug located directly below.

        (1)  Check the transfer fluid level every 3,000 miles or semiannually, whichever occurs first.

        (2)  Remove the fill plug and gasket.  The fluid should be within 1/2 inch of the filler opening.

        (3)  Fill the transfer case with Dexron II.

        (4)  Change the fluid at 12,000 miles or 24 months, whichever occurs first. 


h.  Differentials.  The front and rear differentials are located in the center of the vehicle frame.  The filler plugs are located approximately half way up on the side of the differentials.  The drain plugs are located on the 

bottom of the differentials.  A special 3/8 inch hexagon wrench must be used to remove and replace the plugs.  Do not overtighten the plugs.

        (1)  The fluid used in the differentials is "GO" (Gear Oil).  GO 80/90 is used during expected temperatures to -15oF.  For colder temperatures, use GO 75.

        (2)  Check the gear lubricant every 3,000 miles or semiannually, whichever occurs first.

        (3)  The differential level should be within 1/4 inch of the fill plug opening when the fluid is cold and to plug level when the fluid is hot.

        (4)  Change the gear oil lubricant only when it is required by maintenance repair action, or if it becomes contaminated by water or other foreign material. 

   
i.  Front and rear geared hubs.  The front and rear geared hubs are located on the inside of each wheel.  The fill plug is located on the bottom half of the inspection plate bolted to the rear of the hub and the drain plug is located in the bottom of the hub.

        (1)  The fluid used in the geared hub is GO 80/90 gear oil.

        (2)  Check the gear lubricant every 3,000 miles or semiannually, whichever occurs first.

        (3)  The lubricant level should be 1/2 inch from the fill plug opening, when the lubricant is cold and even with the plug opening when the lubricant is hot.

        (4)  Change the gear lubricant only when it is required to perform maintenance or when it is contaminated by water or other foreign material.  This will be accomplished by maintenance personnel only.  

3.  Lubrication of Lube Points.  For an interim period, both GAA (Grease Automotive and Artillery) and Navy Grease will be available for use at the using unit level.  Both types of grease are authorized for use until stores of "GAA" are exhausted.  Although the two types of lubricants are compatible, it is preferred that they are not mixed.  Lubrication points where a lube fitting is installed are lubricated at 3,000 miles or 6 months, whichever occurs first.  Normally, enough new grease should be pumped into the fitting to force the old grease out.   





a.  Ball joints.   The front and rear upper control arm ball joints are located on the top of the geared hub and have one fitting at each wheel.  


b.  Tie-rod ends.  Tie-rod ends are located on the inside rear of the front wheel and connect the front wheels to the steering system.

        (1)  There are two lube fittings; one on each end of the tie rod.

        (2)  Wipe off all lube fittings before lubricating the fittings and lubricate with only two full pumps of the grease gun.  This will prevent over lubricating and bursting the rubber grease boots.


c.  Idler arm.  The idler arm is located under the right side frame.  It supports the steering link that connects to the tie rods at each end.  There are two fittings to be lubricated on the idler arm.

 
d.  Pitman arm.  The pitman arm is located on the left side and supports the steering link.  It connects to the steering gear box.  There is one fitting to be lubricated.


e.  Steering shaft.  The intermediate steering shaft connects the steering box to the steering wheel.  There are two fittings at the universal joints and one fitting on the slip joint of the shaft. 


f.  Propeller shafts.  The front and rear propeller shafts connect the transfer case to the front and rear differentials.  There are four lube fittings on the front and three on the rear propeller shaft.  They are lubricated every 3,000 miles or semiannually, whichever occurs first.


g.  Radius rods.  The radius rods are located inside the front of the rear wheels and connect the rear geared hubs to the frame.  There is one fitting on each radius rod.


h.  Tow pintle.  The tow pintle is located at the rear of the vehicle and is used to tow trailers.  It has one grease fitting at the bottom of the rear plate. 

4.  Oil Can Points




a.  Use seasonal grade OE/HDO oil.  Lubricate the hood hinges, door hinges, door handles, service brake pedal push rod stud, transfer case shift linkage, and transmission shift linkage.  This service is performed every 3,000 miles or semiannually, whichever occurs first.


b.  Every 6,000 miles or annually, remove the tow pintle hook and latch pivot bolts and inspect them for serviceability.  Clean the bolts with a wire brush and lubricate them with seasonal grade OE.

    c.  Special Purpose Lubrication of the Parking Brake Components  



(1)  The parking brake lever, parking brake cam, parking brake push pins, and parking brake guide pins will be lubricated with WTR (Grease, Aircraft, Wide Temperature).  This is used to provide free-moving parking brake components throughout all temperature ranges.



(2)  Lubrication of the parking brake is doubly important due to the fact there is no park position for the transmission to hold the vehicle when parked.  The parking brake must be used and once it is applied, it must also be able to release in order to keep from overheating the components and possibly starting a fire, which could destroy the vehicle.



(3)  The lubrication of the parking brake components must be accomplished by the mechanic because it must be disassembled, lubed, reassembled and adjusted.
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STUDENT OUTLINE
TIRE MAINTENANCE
PURPOSE:  The purpose of this lesson is to teach you how to perform tire maintenance.

STUDENT REFERENCES:

TM 9-2320-280-10

TM 9-2610-201-14

TERMINAL LEARNING OBJECTIVE:  Given a tactical motor vehicle with an unserviceable tire, all required tools and equipment, without references, perform tire maintenance on that vehicle, per TM 9-2610-201-14 and the applicable operator's manual.  (10.1.6)

ENABLING LEARNING OBJECTIVES:  Given a tactical motor vehicle with an unserviceable tire, all required tools and equipment, without references, per TM 9-2610-201-14 and the applicable operator's manual:

1.  prepare the vehicle for wheel removal,  (10.1.6a)

2.  remove the wheel from the vehicle,  (10.1.6b)

3.  disassemble tire and wheel,  (10.1.6c)

4.  inspect components,  (10.1.6d)

5.  reassemble tire and wheel, and  (10.1.6e)

6.  install tire and wheel assembly.  (10.1.6f)

OUTLINE
1. INTRODUCTION TO THE M1123 TIRE WHEEL ASSEMBLY


a.  M1123 Tire and Wheel Assembly


(1)  The M1123 is equipped with four tire-wheel assemblies; there is no spare tire.  Runflat devices located inside the tires permit you to continue to operate the vehicle, under emergency conditions, after the loss of air pressure in one or more tires.  Lubricant packets attached to the runflat device will provide lubrication inside the tire, reducing friction and helping to prevent further tire damage as a result of the tremendous heat generated by runflat operations.



(2)  The M1123 may be equipped with either the bias-ply tires or radial tires.  Never mix bias-ply tires and radial tires on the same vehicle. The tires are clearly marked on the sidewalls by size and type.




(a)  Bias Ply - 36x12.50-16.5LT




(b)  Radial - 37x12.50R-16.5LT 



(3)  For all runflat operations, the following safety requirements must be observed:




(a)  For any combination of flat tires, the maximum distance to be traveled is 30 miles.




(b)  With two flat rear tires, the maximum allowable speed is 20 miles per hour.  If you operate the vehicle in excess of 20 miles per hour with two flat rear tires, loss of vehicle control will occur causing damage to the vehicle, injuries or death to you and your passengers.




(c)  For any other combination of flat tires, not including two flat rear tires, the maximum allowable speed is 30 miles per hour.




(d)  In rough terrain the speed must be reduced to a safe operating speed for the type of terrain you are operating in to reduce vehicle damage.


b.  Removing M1123 Tire and Wheel Assembly


(1)  The first step for removal of the tire-wheel assembly is to park the vehicle on level ground, if possible.



(2)  Next, we want to make the vehicle as stationary as possible, so we'll apply the parking brake and chock the wheel on the opposite corner, front or rear, from the tire to be removed.



(3)  To remove the rear tire, use the scissor jack that is issued as a basic issue item for this vehicle.  Place the jack under the lower control arm next to the tire to be removed.



(4)  Before raising the vehicle, loosen the lug nuts that secure the wheel to the geared hub.  As you can see, there are two sets of nuts on the outside of the wheel.  The inner circle of nuts are the lug nuts.  Never loosen the outer circle of nuts, they secure the two halves of the wheel 

assembly together.  Break the lug nuts loose by turning them counterclockwise just far enough to loosen them.  Do not remove them yet.



(5)  Using the jack handle, raise the vehicle until a jack stand can be placed under the flat side of the frame to support the vehicle.



(6)  If you are removing a rear wheel, place the jack stand under the frame in front of the wheel.



(7)  When removing the front wheel, place the jack under the lower control arm.  Raise the vehicle high enough to place the jack stand under the frame behind the front wheels.



(8)  After the jack stand has been placed under the flat portion of the frame rails, lower the jack until the weight of the vehicle is supported by the jack stand and the tire is off the ground.



(9)  Now it is safe to remove the eight lug nuts that you loosened prior to raising the wheel off the ground.  Do not drop the lug nuts on the ground, place them in the front floorboard where they will not get kicked around or smashed into the ground when the tire is removed.



(10) Remove the tire and wheel assembly by lifting slightly to keep the wheel from damaging the threads on the wheel studs.


c.  Components of the M1123 Bias-Ply Tire and Wheel Assembly. The first rule to remember is:  "You do not use or allow anyone else to use a tire machine to break down this tire because of the metal runflat device inside."



(1)  Before you can perform any tire and wheel disassembly, we must first make sure all the air is removed.  To remove the air, simply unscrew the valve cap, turn it over, and insert it into the valve stem until the slotted end is fully seated.  Turn the valve cap counterclockwise and unscrew the valve core.  Use extreme caution when removing the valve core.  Remember, it is under pressure and could become a projectile and cause serious injury to yourself or other bystanders. Again, put the valve core and cap in your pocket so it won't get lost.



(2)  The wheel on this vehicle is made with two parts bolted together. In order to remove the tire from the wheel, we must first remove the eight remaining locknuts from the front of the wheel to separate the two halves of the wheels.

        (3)  We do this by loosening the nuts in a circular pattern around the wheel.  If for any reason you should hear air escaping, stop and allow all the air to escape.  Using a short length of wire, insert it into the valve stem to clear it of dirt or any other foreign material.  When you are certain the tire is fully deflated, continue to remove the locknuts.



(4)  Remove the outer wheel half from the tire.  Never attempt to separate the wheel halves by inflating the tire with the locknuts removed. The wheel assembly will separate under great pressure and will cause serious injuries or death to you or other Marines in the area. You may have to use tire spoons and a mallet to break the tire bead loose from the wheel rim halves.



(5)  Remove the rear half of the wheel from the tire and you will find a rubber O-ring seal.  This O-ring seal must be cut in half and thrown away to keep anyone from trying to reuse it.  A new O-ring seal must be installed each time you reassemble a tire and wheel.



(6)  As you can see, inside the tire is the metal runflat device.  This run flat device consists of two halves bolted together.  You must remove four locknuts and bolts to separate the two halves and then remove them from the tire.


d.  Inspect and Clean Components.  Do not reuse a tire that has been run flat without thoroughly inspecting it for damage.



(1)  The first thing we must do is inspect the inside of the tire for cord or belt separation and inner liner damage.



(2)  We must check for protruding objects inside the tire which may not be visible from the outside.  Do not run your hands around the inside of the tire, in most cases, any objects puncturing the tire will be sharp and could cut your hand.  Use a rag and slowly run it all the way around the inside of the tire once in each direction. It should catch on any protruding objects instead of your hands.



(3)  Check the tire tread for unusual wear and check the tread depth. When the tread is worn to a certain point, you will see what we call wear bars appear between the tread.  The wear bars are spaced around the tire between the treads and seem to join the treads together when the tire becomes worn.  This is an indication that the tire needs to be replaced as soon as possible.  The letters TWI (Tread Wear Indicator) are molded on the outside of the tire lugs to aid in locating the wear bars. 



(4)  There is one lubricant packet on each half of the runflat device. If you are servicing the tire because it is flat, the weight of the vehicle running on the runflat will have broken the lubricant packet inside the tire.  This lubricant must be cleaned off the inside of the tire and all other components.



(5)  Remove the broken packet, the tape, and adhesive strip from the runflat. Then wash the runflat and the two wheel halves to remove the lubricant and let them dry.



(6)  Use a wire brush and clean the wheel studs.  Clean all rust and dirt from the wheel halves.  Make sure the O-ring sealing surfaces and the pressure relief grooves are smooth and clean.  Inspect the wheel halves to make sure they are not bent, rusted, pitted, or have loose studs.



(7)  Inspect the valve stem to make sure it is not cut, bent, or loose; if it is defective, replace it so the tire will not loose air when it is reassembled.


e.  Reassemble Tire and Wheel.  Reassemble the tire and wheel in the reverse order.



(1)  Place one adhesive strip and one lubricant packet on the center of each runflat half.  Secure the packet to the runflat with a strip of filament tape on each end of the packet to make sure it is bonded to the runflat.



(2)  Install the two runflat halves inside the tire, making sure the notches on the halves are aligned on the same side and together.



(3)  Replace the four bolts and locknuts and tighten them slightly. Using a torque wrench and adapter, tighten the locknuts to 18 to 22 foot-pounds. 



(4)  Lubricate the new O-ring seal with tire soap and install it on the first ledge of the inner wheel half.  Make sure the O-ring seal is not twisted and is uniformly positioned one inch below the studs.  Do not over stretch the O-ring seal.



(5)  Position the inner rim half on a raised stand or another inner rim half to make sure the tire does not touch the ground when it is installed.



(6)  Lubricate the tire bead and the rim bead seat areas with tire soap.



(7)  Before installing the tire on the inner rim half, inspect the tire side walls for a "paint dot."  Paint dots are often painted on tires to indicate the tires light spot for balancing purposes.  If you find a paint dot, you must install the tire on the wheel so the paint dot will be aligned with the valve stem when the outer rim half is installed.



(8)  Center the runflat in the tire, and with an assistant, carefully lower the tire over the inner rim half.  Check to make sure the O-ring seal was not disturbed.



(9)  Next, place the outer rim over the studs.  Carefully install and tighten the eight locknuts down evenly, by this I mean, you must tighten each locknut a few turns at a time.  This will pull the outer rim down evenly 

without pinching the O-ring seal.  Continue tightening the locknuts until the two rims are about 1/8 inch apart.



(10) The next step is to torque the bolts in this sequence to 55 foot-pounds, then torque them again in sequence to 65 foot-pounds.



(11) Now we insert the valve core into the valve stem and use the valve cap to tighten it.



(13) When we inflate any tire, it must be placed inside of an approved tire inflation cage.  Keep your hands and arms outside the cage at all times, use a clip on air chuck, and inflate the tire to 30 psi.



(14) The last thing we should do is check the tire for leaks by pouring a small amount of soapy solution around the rim and tire on both sides with the tire laying flat.  Also pour a small amount around the valve stem and core to look for bubbles which would indicate a leak. 


f.  Components of the Radial Tire and Wheel Assembly.  Remember, we said the first rule is:  "You do not use or allow anyone else to use a tire machine to break down the bias-ply tire because of the metal runflat devise inside."  This rule applies to the radial tire also.  The only difference is, this tire

 does not have the metal runflat:  it has a solid rubber runflat and a bead lock.



(1)  First we must remove the valve core and drain all the air.  If the tire is going to be reused, mark the position of the valve stem on the tire sidewall



(2)  When the tire is fully deflated, use a circular pattern to loosen and remove twelve locknuts that secure the outer rim to the inner rim. Remember, the bias-ply tire rim has eight locknuts securing the rim-halves together.  The radial tire is a heavier load range tire and by design, flexes more than the bias-ply tire.  For these reasons, never mount a radial tire on the bias-ply tire rim.



(3)  Remove the outer rim half.



(4)  Remove the tire from the inner rim half.  It may be necessary to turn the tire over and use a tire spoon to break the tire bead loose from the inner wheel.



(5)  Lay the tire down with the outside of the tire with the mark for the valve stem facing up.




(a)  Looking inside the tire you'll see two parts of solid rubber inside the tire bead.




(b)  The bottom half is the runflat and the top half is the beadlock (spacer).




(c)  On the inside of the beadlock is a groove.  The groove must be aligned with the valve stem in the outer rim when the tire is reassembled.



(6)  Remove the beadlock from the tire.



(7)  Remove the O-ring seal from a groove in the top edge of the inner wheel; cut it in half and discard it.  Remember, do not reuse an O-ring seal.  



(8)  The last item removed is the runflat.  To remove the runflat we must use a compressor.




(a)  There are two types of compressors but, basically both use a strap and cranking mechanism to pull the runflat together in the center to enable us to remove the runflat from the tire.




(b)  Position the compressor on an outer edge of the runflat with the handle facing up and the strap centered around the runflat.




(c)  Compress the runflat by rotating the cranking handle.




(d)  Remove the runflat from the tire.  It may be necessary to use a tire spoon and tire soap to remove the runflat from the tire.  




(e)  Remove the two lubricant packets and tape from the runflat.


g.  Inspect and Clean Components.  The inspection and cleaning procedures for this tire and wheel are the same as the bias-ply tire and wheel assembly with the exception of the runflat and beadlock.



(1)  Inspect the beadlock for splitting, wearing, or excessive chafing.  Replace the beadlock if it is damaged.



(2)  Inspect the runflat for splitting or excessive chafing.  The runflat has an extended lip on one side that acts as a beadlock against the inner tire bead and the inner wheel half.  Inspect this extended lip for breaks or tears.  The runflat must be replaced if damaged.


h.  Reassemble Radial Tire and Wheel.  



(1)  The first step in reassembling the radial tire and wheel is to install the runflat in the tire.  We do this by:




(a)  positioning the compressor on the outer edge of the runflat with the handle assembly and the extended lip of the runflat facing down and the strap centered across the runflat,




(b)  Compress the runflat by rotating the crank handle clockwise.




(c)  Stand the tire up and lubricate the tire bead with tire soap.




(d)  Insert the runflat with the compressor side first, into the tire as far as possible.




(e)  Lay the tire down with the protruding end of the runflat down and the compressor facing upward.




(f)  Loosen the compressor and the runflat should insert itself.  It may be necessary to use a tire spoon to assist in the runflat installation.

Release the compressor and remove it from the tire.



(2)  Place one adhesive strip and one lubricant packet on each side of the runflat and tape them into place with four strips of filament tape.  Make sure the filament tape goes all the way around the runflat to ensure it does not come loose.



(3)  Lay the tire down so the inner side of the tire and the longer lip of the runflat are down.



(4)  Install the beadlock on top of the flat edge of the runflat inside the tire bead.



(5)  Remember I said the groove in the beadlock must be alined with the white painted dot on a new tire or the mark you make on the tire sidewall before disassembly.  This will align the valve stem with the light spot in the tire.



(6)  Set the inner rim half on a raised stand or another rim half to ensure the tire sidewall will not contact the ground when it is installed over the inner rim.



(7)  Lubricate the tire beads and the rim seat areas with tire soap.  Lubricate the inside face of the runflat and beadlock.



(8)  Carefully lower the tire over the inner rim half.  Make sure the runflat does not bind against the flat portion of the inner rim half and the tire bead seats all the way down on the inner rim.



(9)  Inspect the O-ring groove on the top edge of the inner wheel to make sure nothing fell into it during the tire installation.  Lubricate the O-ring and position it in the groove.  Do not twist or overstretch the O-ring.



(10) Install the outer rim half, while at the same time, making sure the valve stem lines up with the groove in the beadlock and the white dot or your mark on the sidewall of the tire.  When all parts are aligned properly, lower the outer rim over the inner rim studs.



(11) Secure the rims together with twelve locknuts.  Tighten the locknuts in this sequence until the outer rim half is nearly touching the inner rim half.



(12) The next step is to torque the lug nuts.  First we torque them to 40 foot-pounds in sequence, then torque them again to 80 foot-pounds, and the last time we torque them to 125 foot-pounds in sequence. 



(13)  Now we reinsert the valve core into the valve stem and tighten  it.



(14)  Remember, when we inflate any tire, we must first place it inside an approved tire inflation cage.  Keep your hands and arms outside the cage at all times, use a clip on air chuck, and inflate the tire to 35 psi. Do not exceed 50 psi cold inflation pressure for seating the tire beads.



(15) The last thing we should do is check the tire for leaks by pouring a small amount of soapy solution around the tire and rim on both side while the tire is laying flat.  Also pour a small amount around the valve stem and look for bubbles that would indicate a leak.  Then deflate the tire to the required tire pressure. 


f.  Reinstall the Tire and Wheel Assembly


(1)  The first step is to raise the tire and wheel and guide it over the hub studs carefully to avoid damaging the threads.



(2)  Install all eight lug nuts until the wheel is seated evenly on the hub.



(3)  Tighten the lug nuts with the torque wrench in this sequence to 90 to 120 foot-pounds.


g.  Lower the Vehicle


(1)  Raise the vehicle with the jack high enough to remove the jack stand from under the frame, then lower the jack until it is low enough to be removed.



(2)  The jack, jack handle, and lug wrench can be stored in the rear seat recess or under the driver's seat with the tool bag.



(3)  The vehicle is now ready to be put back into operation.  

2.  5-TON SUPER SINGLE TIRE

a.  The M923 and M813 were initially issued with 1100x20 tires.  You were previously told that the Marine Corps is changing, as we are at the school, to the new super single radial 1400x20 tire.  For this reason, we'll only talk about the super single radial tire today.


b.  5-ton Super Single Radial Tire Removal


(1)  The first thing we have to do is to make the vehicle as stationary as possible by:




(a)  setting the parking brake and




(b)  chocking the rear wheels on the opposite side of the vehicle from the tire to be removed.



(2)  Next, place the 8-ton hydraulic jack on a 4x6 inch block under the flat surface of the differential housing near the wheel you are going to remove.



(3)  Now we loosen the lug nuts.  Before you loosen the lug nuts, you must understand that the lug nuts have left-hand threads on the left side of the vehicle and right hand threads on the right.  The studs and nuts are marked L and R accordingly.  The easiest way to remember how to tighten or loosen the lug nuts on a 5-ton vehicle is: to tighten, turn all lug nuts toward the front of the vehicle, to loosen, turn all lug nuts toward the rear of the vehicle.



(4)  Like the M998, the super single tire is also mounted on a two-piece wheel and the lug nuts are the inner circle nuts, both on the front and rear wheels.



(5)  Break all of the lug nuts loose on the wheel you are going to remove but do not loosen or remove the lug nuts.



(6)  Make sure the bleeder valve on the base of the hydraulic jack is closed and turn the jack screw all the way out.



(7)  Using the jack handle, raise the wheel up off the ground and place a jack stand under the axle housing.  Now, lower the jack until the jack stand is supporting the weight of the vehicle. 



(8)  Remove all ten lug nuts and again stow them in a safe place, like the vehicle cab, until you are ready to remount the tire.



(9)  Do not attempt to remove the tire and wheel from the vehicle by yourself; this is a two man job.  With an assistant, work the tire off the studs and axle housing.  If you find yourself loosing control of the tire, because of its weight, get out of the way and let it drop to the ground to avoid being injured. 


c.  Super Single Tire and Wheel Disassembly


(1)  As we stated earlier in this lesson, before any tire and wheel

disassembly is performed, we must first make sure all the air is released from the tire by removing the valve core from the valve stem.



(2)  This wheel is also made in two parts that must be separated in order to remove the tire.  Therefore, we must remove the ten locknuts from the outer rim.



(3)  Next, remove the outer wheel half, then stand the tire up.  While one man holds the tire stationary, the other removes the inner wheel half.



(4)  This wheel also has an O-ring seal that must be removed, cut in half, and discarded.  It cannot be reused.



(5)  Inside the tire, you see a beadlock but, unlike the M998 tire, it is not made of metal.  It is made of rubber and is not a runflat.



(6)  Using a tire iron to pry with, remove the beadlock from the tire.


d.  The inspection procedure for this tire is the same as the M998 tire.


e.  Reassemble Tire and Wheel


(1)  Lay the tire down on two 6x6 inch blocks about 3 foot long.  Locate and make sure the balancing dot is facing upwards.  If there is no painted balancing dot, there is a black seam inside of the tire for a balance mark.



(2)  While one man pushes down on the bottom bead wall, the other man inserts the tire beadlock into the tire.  Work around the tire and center the beadlock evenly with the valve stem groove opposite the balancing dot.



(3)  If you are using a Goodyear tire beadlock, it is suggested that you flatten the beadlock and tie it off with a rope.  Once the beadlock is inserted in the tire, untie the rope and finish centering the beadlock. 



(4)  Lay the wheel on blocks with the locking studs up.  Lightly lubricate the wheel and O-ring with a tire lubricant spray.



(5)  Carefully lower the tire and beadlock down over the wheel rim, making sure that the groove in the beadlock is aligned with the valve stem.  You may have to use a rubber mallet to seat the tire on the rim.



(6)  Carefully install the O-ring on the wheel and work it down to the tire bead.  Make sure you do not twist or over-stretch the O-ring.



(7)  Install the outer rim over the wheel, aligning the valve access hole with the valve stem. 



(8)  Replace ten locknuts on the wheel studs finger tight.  A 3/4 inch air wrench with a 1 1/8 inch deep socket may be used to speed up the reassembly.  It is very important that the locknuts be drawn down gradually and uniformly in no more than 1/4 inch increments in a crisscross pattern to make sure the O-ring is not damaged and the rim components are not misaligned.



(9)  Using a torque wrench, tighten and torque the locknuts to 210 to 240 foot-pounds in increments of 50 to 75 foot-pounds.  You must torque the locknuts in the proper sequence to ensure a uniform assembly. 



(10) Reinstall the valve core in the valve stem.



(11) Move the wheel and tire assembly into a tire cage and inflate the tire to 60 psi. Remember to keep hands and arms outside of the tire cage.



(12) Remove the tire and wheel assembly from the cage, lay it flat, using a soap solution, check for a leak.  Check both sides of the tire and bead.



(13) If a tire is leaking air, place it back in the tire cage and inflate it to 85 psi.  If it seals and stops leaking, deflate the tire to the recommended pressure of 55 psi.  If it does not seal and stop leaking, you must disassemble the tire and wheel, relubricate the beadlock, tire and wheel, and install a new O-ring.  After that is done, reassemble the wheel and tire and reinflate it.


f.  Reinstall the tire on the vehicle.


g.  Tighten the lug nuts down evenly until the wheel is seated evenly on the hub.


h.  Raise the jack and remove the jack stand.  Lower the vehicle and remove the jack.


I.  Torque the lug nuts to 450 foot-pounds.
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BATTERY MAINTENANCE
STUDENT REFERENCES:

TM 9-2320-280-10

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

ENABLING LEARNING OBJECTIVES: 

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

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

j. SAFETY PRECAUTIONS PERTAINING TO BATTERY MAINTENANCE.      

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

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

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

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

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

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

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

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

2.  TOOLS AND MATERIALS ASSOCIATED WITH BATTERY MAINTENANCE    


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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3.  PERFORM M1123 BATTERY MAINTENANCE 
        

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


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



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



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



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




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




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




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




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




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




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

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



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




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




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


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



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



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




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




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




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




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



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




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




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



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



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




(a)  Remove the negative cable clamp first.




(b)  Remove the positive cable clamp.




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



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



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



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



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



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

j. Cleaning the Batteries and Parts.

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



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



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



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



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



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



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



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



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




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




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




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




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




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


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



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



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



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



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



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

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



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



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



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



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



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

4.  PERFORM M923 BATTERY MAINTENANCE                          

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


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


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



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



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



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


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


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



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



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



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



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


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


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


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


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


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


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


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


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


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

5.  PERFORM M809 SERIES BATTERY MAINTENANCE                    


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


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


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


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


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


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


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


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


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

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


k.  When reassembling the battery system, you reverse the procedures used for disassembling.
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STUDENT OUTLINE
TECHNICAL PUBLICATIONS
PURPOSE:  The purpose of this lesson is to teach you how to use the operator's manuals and other related reference resources that pertain to Marine Corps motor transport operators and their equipment.

STUDENT REFERENCES:

MCO P5215.17

TM 9-2320-280-10

LI 2320-12/8

TERMINAL LEARNING OBJECTIVE:  Given TM 9-2320-280-10, LI 2320-12/8, and, per information contained in those references, locate information required in the performance of duty as a motor vehicle operator.  

ENABLING LEARNING OBJECTIVES:

1.  Given TM 9-2320-280-10, per information contained therein, identify:


a.  The beginning page number in the manual for the section entitled "Preventive Maintenance Checks and Services."  


b.  At least three specific maintenance functions that are required to be performed on a HMMWV series during the accomplishment of a weekly PM service.  

2.  Given LI 2320-12/8, per information contained therein, identify:


a.  The types of lubricant identified by two lubricant abbreviations.  


b.  The lubrication service intervals represented by five alphanumeric symbols.  


c.  The lubrication service indicated by specified alphanumeric symbols, for three specific components of a HMMWV series.  

OUTLINE
1.  TECHNICAL MANUAL NUMBERING SYSTEM.  Most of the technical manuals used by the Marine Corps are Army manuals.  The ones used by motor transport are no exception; so, the first numbering system we will discuss today is the Army system.  All of the numbers which follow the "TM" on the front cover of the technical manual have a particular meaning.  Let's address those numbers now. 


a.  Army System


(1)  The first digit, 9, means it is ordnance material.  Normally, we don't think of a vehicle as being ordnance but under the Army system they are classified as such.



(2)  The 2320 is a federal supply classification number, for an engine powered wheeled vehicle.



(3)  The three digit number, 280, is a manual designator for a specific series of vehicles, in this case the HMMWV series.



(4)  The 10 or two digit number at the end specifies what echelon or echelons that a particular manual covers.  For example, there are five echelons of maintenance.  You, as the operator, are the first echelon of maintenance.  Your manual, or the TM-10 as it is most often referred to, tells you what maintenance you are allowed to perform and when to do it.  The rest of the TM's for this particular vehicle will have two digit numbers 20 to 34 for the mechanics.  The 20 manual for second echelon guides the organizational maintenance mechanic in your unit, the 34 manual is for the intermediate maintenance mechanic at third and fourth echelons.  The fifth echelon is depot maintenance located at Albany, GA and Barstow, CA.  Depot maintenance involves rebuild and reconditioning of the entire vehicle; it is classified as fifth echelon maintenance.

 

(5)  The letter P at the end would indicate that it is a parts manual and would pertain to parts used at the echelon of maintenance indicated by the two digit number preceding the P.


b.  Marine Corps System.  The Marine Corps publications numbering system is different from the Army system and as of now, only a few motor transport vehicle technical manuals are assigned a Marine Corps number.  Two examples of these are the manuals for the HMMWV and the LVS.  Let's take a look at the number for the operator's manual for the HMMWV, TM 2320-10/6B.



(1)  Technical manual.  TM stands for technical manual.



(2)  Federal supply classification number.  The four digit number following "TM", such as 2320 here, is the federal supply classification number, the same as that used in the Army numbering system.



(3)  Maintenance echelon number.  The next two digit number, 10, is the echelon of maintenance indicator number.  The 10 means it is first echelon only, 20 would be for second echelon only, 30 for third echelon only and so forth.  A combination of numbers would pertain to a combination of echelons.  For example, 12 would pertain to both first and second echelon, 24 would be second through fourth and 45 would be fourth and fifth.



(4)  Parts list designation.  The letter "P" will follow the maintenance indicator number if the parts list is incorporated.



(5)  Sequence number.  The sequence number, 6, follows the maintenance echelon indicator and is separated by a virgule (/), commonly called a slash.  The 6 simply means that it is the sixth manual published with a Marine Corps number.  Each manual printed after this manual receives the next higher number no matter what type of vehicle it is.



(6)  Edition designator.  The edition designator, if applicable, is an alphabetic character, starting with capital suffix "A".  This number indicates each revision of a technical publication after its initial printing.



(7)  Locating manuals.  Manuals containing a Marine Corps number are also assigned an Army number.  You will find that it is much easier to remember the Army TM number, and for that reason, you will be able to locate the TM you are looking for much quicker if you use the Army number.

2.  PURPOSE OF THE OPERATOR'S TECHNICAL MANUAL.  The purpose of the operator's technical manual, better known as the TM-10, is to provide you with the following information:


a.  Operation Information.  This manual provides you with instructions and information for the safe and efficient operation of your equipment.  This information includes such things as a description of the equipment, its characteristics, capabilities, and usual and unusual operating procedures.


b.  Maintenance Instructions.  The maintenance instructions in this manual tells you the first echelon maintenance you must perform in order to maintain your vehicle in a ready status.  This manual also provides you with troubleshooting procedures that you can do to diagnose a problem and what to do to fix it.


c.  Basic Issue Items List.  This is a list of the minimum essential items required to place and maintain the vehicle in operation.  The jack and wheel wrench are basic issue items.  The Marine Corps terminology for these items is BII components.  This will be discussed later on in this class.

3.  HOW TO USE TM 9-2320-280-10.  The table of contents, beginning on page (ii) in the front of this manual, breaks down the TM-10 into chapters, sections, and page numbers.


a.  Chapter One.  This chapter is the introduction to this manual and contains the following sections.



(1)  The general information section covers the scope, forms and records, and break-in service.  As you can see, the majority of this information relates to Army forms and records.



(2)  The equipment description section covers a general description of HMMWV series, vehicle designations and tabulated data such as dimensions, weights, and fluid capacities.


b.  Chapter Two.  This chapter provides operating instructions as follows:



(1)  Section I provides the description and use of the operator's controls and indicators.  This section explains the function of the controls and indicators on the vehicle's chassis, body equipment and special purpose kits.



(2)  Section II covers the preventive maintenance checks and services.  This section, beginning on page 2-60, is one of the most important sections in the TM-10 because it explains first echelon, or operator's preventive maintenance.  It contains:




(a)  Cleaning instructions and precautions.




(b)  Definitions of leakage classifications.




(c)  Preventive maintenance checks and services (PMCS).  The operator/crew preventive maintenance checks and services are listed in table 2-2, beginning on page 2-64 of your TM.  This table is broken down into four columns.





1  Column one.  Item number.  This column is used as a source of item numbers for recording results of PMCS.  For example, item number one is left front side exterior of vehicle and item number 2, located on page 2-65, is left side tires.





2  Column two.  This column tells you a particular item must be checked or serviced.  The PMCS are listed as Before, During, After, Weekly and Monthly.  These intervals are set as a minimum standard, meaning you must perform these Preventive Maintenance Checks and Services (PMCS) during the intervals as listed.  You may also perform any of the PMCS earlier if you suspect a problem or you have been operating the vehicle continuously in extreme conditions such as extreme heat, cold, dusty, or rainy conditions.






a  Before.  The "Before Operation" PMCS are those checks and services that you are required to perform each day before you actually operate the vehicle.  You will perform these services on your vehicle to make sure the vehicle is safe and ready for operation.






b  During.  The "During Operation" PMCS are the services

and checks you perform while you are operating the vehicle or its component

systems.






c  After.  The "After Operation" PMCS are those checks as services you must perform at the end of the day or when you have completed your mission for the day.  The "After Operation" PMCS are the most important, in that they are the checks and services that will determine if the vehicle is ready for the next days operation.






d  Weekly.  The "Weekly" PMCS are checks and services that must be performed once every seven days.  When you are performing the "Weekly" PMCS on your vehicle, you are also required to perform all Before, During, and After PMCS.






e  Monthly.  The last PMCS listed in table 2-2 are the Monthly checks and services.  These are normally items that do not need frequent checks to sustain the vehicle in a serviceable working condition.





3  Column three is the Location column.  This column simply tells you the item to be checked or inspected and in some cases, as you can see, the location of that item.





4  Column four.  This is the crewmember procedures column which guides you in the proper procedure you should use to inspect and service an item.  This column provides Notes, Warnings, and cautions you must read and understand to protect yourself and avoid damaging the vehicle components.  Also listed in this column are the PMCS that apply to specific models of the M998 Series.





5  Column five.  The last column tells you if the vehicle is not fully mission capable.  This column provides specific information which enables you to determine whether or not your vehicle is capable of performing its prescribed mission.  It lists conditions that would make the vehicle unsafe to operate or cause damage to the vehicle or its components.




(d)  Turn to page 2-75, in the middle of the page we see item 17.  In the interval column it tells us "During" which means while the vehicle is in operation.  In the location column it tell us the item to check/inspect are the controls and indicators.  The crewmember/procedures column further tells us to monitor all gages and the speedometer and the last column, not mission capable tells us the vehicle should not be used if the gages drop below or read above their normal reading.




(e)  Move to the next page and you see item 23 is an "After Operation" PMCS.  It further tells us to check under the hood.  The crewmembers procedures column provides us with the cautions and notes that specifically tells us how to check the transmission fluid level.




(f)  Let's look at another example of a weekly PMCS.  Turn to page 2-81 and look at item 29.  This PMCS is also an "After Operation" check. Remember I said that crewmember/procedure column will sometime list procedures for checking items on a specific model of the M998 series vehicle.  Here we see the M996 and M997 listed.  These particular models are ambulances.




(g)  These procedures would be used to determine any other preventive maintenance checks and services you would perform on your vehicle.



(3)  Section III Operating under usual conditions.  This section, beginning on 2-105 thru 2-136, provides the instructions for operating the HMMMWV series under moderate temperature, humidity, and terrain conditions, or as we usually refer to as, normal conditions.  It gives you detailed instructions and explains the following:




(a)  engine starting procedures,




(b)  placing the vehicle in motion,




(c)  stopping the vehicle and engine,




(d)  operation of the vehicle light switch,




(e)  adjusting the driver's seat,

(f) companion seat assembly and battery box cover 

     replacement




(g)  seatbelt operation,




(h)  defroster operation  




(i)  heater operations 




(j)  tailgate operations




(k)  pioneer tool stowage rack operation,




(l)  slave starting procedures,




(m)  towing operations,




(n)  electric winch operation, and




(o)  fire extinguisher operation.



(4)  Section IV Operation under unusual conditions.  Pages 2-137 thru 2-165 contain special instructions for operating and maintaining the HMMWV series under unusual conditions such as extremely hot or cold temperatures; snow, mud, rainy or humid conditions; dust or sandy areas, deep mud, fording operations and runflat operations.



(5)  General information.  This portion of the TM on pages 2-166 thru 2-183 gives instructions on installation of the various vehicle components such as, the windshield, troop seats, and cargo cover.  It also covers special purpose body kits such as, the tow weapon station, tow armament kits, and the installation of the equipment in the various ambulance models of the HMMWV series.


c.  Chapter Three.  This chapter contains information pertinent to maintenance instructions as follows:



(1)  Lubrication.  This section contains information pertaining to the lubrication order, general lubrication instructions and additional lubrication instructions under unusual conditions.



(2)  Troubleshooting procedures.  The troubleshooting table contains instructions that will help you identify and correct simple vehicle malfunctions during operations.  The table will also help you identify major mechanical difficulties that must be referred to organizational maintenance.



(3)  Maintenance Procedures.  This section explains certain other maintenance services that are not listed in table 2-2.  Also, your responsibility as the operator/crew is explained.


d.  Appendix "A".  This section of the TM provides a list of references related to specific tasks that you may encounter during the operation or maintenance of your equipment.


e.  Appendix "B".  This appendix lists basic issue items for the M998 series vehicles.  The appendix is designed to help you inventory the tools and equipment that are supplied with the vehicle to help you operate and maintain the vehicle.  All basic issue items are intended to be with the vehicle at all times when it is in operation.


f.  Appendix "C".  This appendix lists additional items authorized for support of the M998 series vehicles such as fuel can, water can, tire chains, or various other items that may be needed for specific operations.


g.  Appendix "D".  This appendix lists expendable supplies and materials such as fuels and lubricants that you will need to operate and maintain M998 series vehicles.


h.  Appendix "E".  This appendix shows the location for stowage of equipment and material required to be carried on M998 series vehicles.


i.  Appendix "F".  This appendix shows the on-vehicle equipment loading plan for TOW carries and the armament carrier w/supplemental armor.


j.  Appendix "G".  This appendix gives lubrication requirements for the M998 series HMMWV which is the responsibility of the operator/crew.

4.  VEHICLE LUBRICATION ORDER/LUBRICATION INSTRUCTION             



a.  The lubrication order provides the information required to properly lubricate the hundreds of moving parts within our equipment.  There is a lubrication order or lubrication instruction published to cover every item of motor transport equipment used in the Marine Corps.  If the vehicle technical manual has a Marine Corps number, then the vehicle has a lubrication instruction rather than a lubrication order.  Like the TM, the lubrication instruction is assigned both numbers.


b.  First, notice that the pages are called cards and are numbered from 1 of 13 to 13 of 13, the number of pages contained in the LO.  Turn to card 9 of 13 in your lubrication order.



(1)  Each lubrication order contains a key, which provides the meaning of the abbreviations and codes that are utilized throughout the LO.



(2)  The first column starting on the left is the lubricants column.  This column provides the abbreviations as well as the name of each type of lubricant used in this vehicle.




(a)  For example; the first one listed is OE/HDO, the abbreviation for lubricating oil, internal combustion engines.  Under the lubricant, various components that use that particular lubrication are also listed.




(b)  Move down to the second line of the lubricant column and you will find GO.  This is the abbreviation for lubricating oil, gear multipurpose.  Again components that use GO are listed.




(c)  Now look at the top of card No. 10 for the remaining types of lubricants used and you will see the first one listed is GAA - Grease Automotive and Artillery.  Although there is no listing of components that use GAA, as you go through the lube order you will see several lube points where 

GAA is used.  By the way, GAA is currently being replaced.  Once all stocks of GAA are used up, it will be replaced by aircraft grease.  Although the two types of lubricants are compatible, it is preferred that they are not mixed.




(d)  The last lubricant listed is CW - lubricating oil, chain, wire-rope, and exposed gear.  This oil is used on tow chains, tire chains, wire rope (cable) on your front winch and any exposed gears.



(2)  Capacity column.  This particular lubrication order has a lubricant capacity column which gives the lubricant capacities for the various components.  All lubrication orders and lubrication instructions do not contain this column.



(3)  The next column is Expected Temperatures.  This column provides the temperature ranges and the lubricants that should be used when operating in each temperature range.




(a)  Notice that the expected temperatures are broken down into three temperature ranges, ranging from above +15 degrees Fahrenheit to -65 degrees Fahrenheit.




(b)  Look at the engine oil to be used in the coldest temperature range.  It is OEA, lubricating oil, internal combustion engine, arctic.



(4)  The last column is Intervals.  This column is composed of a series of letter and number combination symbols and the definition of those symbols.  These symbols designate how often lubrication is required.




(a)  Look on card nine under the intervals column and you can see these symbols and definitions.  Let's look at each one and see what it means.




(b)  C/MR - Change gear lubricant only when required by maintenance repair action or if contaminated by water or other foreign material.  This means if the engine, transmission, differentials or some other component needs rebuilding, the lubricant would need to be replaced.  Also, if by fording or some other means the lubricant became contaminated, it would be changed.




(c)  D - Daily.  This lubricant will be checked daily.




(d)  W - Weekly.  This lubricant is checked weekly.




(e)  M - This service is performed every 1000 miles or monthly, whichever occurs first.




(f)  3/S - This symbol means every 3,000 miles or six months, (semiannually) whichever occurs first.




(g)  6/A - This service is performed at 6,000 miles or 12 months (annually), whichever occurs first.




(h)  12/B - The last symbol listed here means the service is to be performed every 12,000 miles or twenty-four months (biannually), whichever occurs first.


c.  Diagram Portion of the Lubrication Order/Lubrication Instruction.



(1)  Within the lubrication order, there is a drawing of the undercarriage of the vehicle.  Beside the drawing is a list of components that require lubrication.



(2)  Beside each component listed will be the code that identifies which lubricant is required to lubricate the component and the prescribed lubricant interval.



(3)  A line is drawn from the component to the specific area on the drawing where the component is located.  A broken line indicates that the same components are located on each side of the vehicle.



(4)  Beneath the listed components, in parentheses, will be additional information concerning the lubrication of the component.  That information may refer you to one of the notes that is listed toward the back of the lubrication order.



(5)  These notes in the lubrication order are very important, they will provide in-depth information pertaining to the lubrication of a particular component.



(6)  Look on card three under "Crankcase level."  You will notice it tells us to see note four.  If you'll turn to card eleven and look under note four, you'll see specific instructions on checking the crankcase oil.  It tells us these things:




(a)  There are two marks; "Full and "Add 1 Qt."




(b)  It takes one quart of oil to raise the oil level from "Add" to "Full."




(c)  Check daily and adjust the oil level as required prior to engine operation.



(7)  Let's look at another one.  Look on card three under "Front Differential Fill and Level."  It instructs us to see note nine which is located on card twelve.  This note gives us specific instructions concerning 

the gear case, one being fluid level.  We are instructed to fill the differential and transfer case to within 1/4 inch of the filler plug opening when the lubricant is cold and to plug level when it is hot.



(8)  Turn to card three and look under "Rear Propeller Shaft Universal and Slip Joint."  We are instructed to see note ten.  You can find note ten on card twelve.  Notice the instructions it gives us:




(a)  Lubricate every 3,000 miles or semiannually, whichever occurs first.




(b)  Lubricate using a low pressure lubrication gun.




(c)  If operating conditions are severe or abnormal, service every 1,000 miles.


d.  Localized View.  The last items you must use under the components name and notes is a set of letters in parentheses.  The first ones are all (LV- ) and a letter.  The LV in parentheses means localized view and these localized views are pictures of the actual items to be lubricated.  These localized views are further alphabetized.



(1)  Look at the top left component column on card three and you will see front differential drain.  In parentheses it tells you to look at localized view-A (LV-A).  Turn to card six and you will see the letter A and an arrow pointing to the drain plug in the differential.



(2)  Turn back to card three and look at the top right component column and again, you will see front differential, but this time it says fill and level.  This time it gives you localized View-B (LV-B).  Turn back to card six and you can see the letter B with the arrow now pointing to the top plug in the differential, where you would check the level and fill if necessary.



(3)  You would then continue to perform the lubrication in this manner, using the notes to guide you with specific instructions on how to perform the task and the localized views to show you where the item is located.


e.  Level of Maintenance.  The lubrication order also directs the lowest level of maintenance authorized to lubricate a point.  Look on card two, the next to last paragraph states the lowest level of maintenance authorized to lubricate a point is indicated by one of the following symbols as appropriate:  Operator/crew (C); and Organizational Maintenance (O).



(1)  The symbol for lubrication performed by the operator and/or crew is a capital "C."  Look on card three under "Crankcase level."  You will notice a "C" in parentheses.



(2)  The symbol for lubrication performed by organization maintenance is a capital "O."  Look at the bottom of card three under "Rear Differential Drain."  You will see the letter "O" in parentheses.
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STUDENT OUTLINE
VEHICLE AND EQUIPMENT OPERATIONAL RECORD
PURPOSE:  The purpose of this period of instruction is to teach you how to correctly complete the NAVMC 10627 that is required to be in your possession while operating a government motor vehicle.

STUDENT REFERENCES:

TM 4700-15/1G

Student Handout; "Vehicle and Equipment Operational Record"

TERMINAL LEARNING OBJECTIVE:  Given a student handout entitled "Vehicle and Equipment Operational Record," a Vehicle and Equipment Operational Record (NAVMC 10627) and a written scenario involving a hypothetical dispatch and operational situation, per information contained in the reference, administratively complete the form to the extent of the operator's responsibility.  (10.1.1)

ENABLING LEARNING OBJECTIVES:

1.  Given a student handout entitled "Vehicle and Equipment Operational Record", a Vehicle and Equipment Operational Record (NAVMC 10627) and a written scenario involving a hypothetical dispatch and operational situation, per information contained in the reference, administratively complete the vehicle operation (top) portion of the form to the extent of the operator's responsibility.  (10.1.1a)

2.  Given a student handout entitled "Vehicle and Equipment Operational Record", a Vehicle and Equipment Operational Record (NAVMC 10627) and a written scenario involving a hypothetical dispatch and operational situation, per information contained in the reference, administratively complete the PM service (bottom) portion of the form to the extent of the operator's responsibility.  (10.1.1b)

OUTLINE
1.  PURPOSE OF THE NAVMC 10627 (TRIP TICKET)
    a.  The NAVMC 10627 (trip ticket) is a form that gives you, the operator of a government vehicle, the authority to operate that vehicle.  NAVMC stands for Navy/Marine Corps and 10627 is the number of the form. 

        (1)  The dispatcher will log out the vehicle in his daily dispatch log and issue you a NAVMC 10627 before you can leave the motor pool with any vehicle.



(2)  Each NAVMC 10627 authorizes the operation of only one vehicle.  This means if you are pulling a trailer, a separate NAVMC 10627 is required for it.



(3)  Each NAVMC 10627 is valid for a period not to exceed 24 hours from the time entered in the 1st operator "TIME OUT" block.


b.  The NAVMC 10627 also serves as a daily preventive maintenance checklist and record.  This means that you will check specific items on the vehicle and record the results on the trip ticket.  

2.  DISPATCHER'S RESPONSIBILITIES                          



    a.  Prior to issuing the NAVMC 10627 to the operator, the dispatcher will ensure that you have your military ID card and government operator's permit   (OF-346) in your possession.

    b.  The dispatcher will also ensure that you are qualified to operate that particular vehicle before he issues you a trip ticket.

    c.  The dispatcher is required to complete a portion of the NAVMC 10627 before issuing it to the operator.  The items the dispatcher completes are as follows:

 

(1)  Date.  Actual date that the vehicle is being dispatched.



(2)  Type.  Usually the M-series designator, such as M-923 or M-105, is placed in this blank.



(3)  Registration No.  The USMC number of the vehicle being dispatched will go here.



(4)  Administration No.  This number is the numerical sequence number in which you were logged out on the dispatcher's log.



(5)  Dispatching Organization.  This is the Company and Battalion or Squadron and Group of the organization.



(6)  Operator.  The operator is listed by rank, last name, first name and middle initial.  Each trip ticket issued on a specific vehicle can be used by three different operators but only one at a time.  One operator might have the vehicle for two hours and then have to come in for a dental appointment.  He would close out the trip ticket and turn it in to the dispatcher.  Then the dispatcher could assign another operator to the same vehicle and use the same trip ticket.



(7)  Time Out.  This block will be filled in with the time the dispatcher logged you out for the run.



(8)  Report To.  This is the name of the person to whom you'll report with the vehicle.  Usually it will also have a building number so you will know where to locate this person.



(9)  Dispatcher's Signature.  Once this is signed, you are authorized to operate that vehicle.  The form, thus completed, is given to the intended operator to serve as authority to operate a designated vehicle and as instructions to carry out a specific driving assignment.

3.  OPERATOR'S RESPONSIBILITIES IN COMPLETION OF THE NAVMC 10627  



a.  Upon receiving the NAVMC 10627, you must make sure that the dispatcher has completed his portion of the trip ticket.


b.  Locate the vehicle by matching the registration number on the trip ticket to that of the vehicle.  The vehicle you normally operate may not be the same as the vehicle dispatched, so be sure to check the numbers.  Then you'll write down the odometer reading on the trip ticket in the "Miles Out" block.


c.  Preventive Maintenance Checks and Services


(1)  The lower section of the front side of the NAVMC 10627 reflects the first echelon preventive maintenance checks and services that must be

performed by each operator of a vehicle before, during and after each driving assignment.  The checks and services listed represent mandatory functions that must be performed by the vehicle operator.



(2)  In all cases, the operator's manual for each item of motor transport equipment contains a table of preventive maintenance checks and services that are prescribed for accomplishment on the vehicle to which it applies.  It is also mandatory that those checks and services be performed.



(3)  In those situations when the vehicle operator's manual reflects a check or service that is not included on the NAVMC 10627, that check or 

service must be completed and any discrepancies annotated on the trip ticket.



(4)  It is not the intent of this lesson to teach you how to perform preventive maintenance on motor transport equipment.  That all comes later when you learn to operate and perform first echelon maintenance on each 

vehicle that you will be exposed to during the driving training phase of the  course.


d.  Perform the before operation checks ("S" means satisfactory; NA means not applicable; "X" means defective).



(1)  Damage, Pilferage.  The operator must walk completely around the vehicle noting any damage or pilferage.  Pilferage is when someone has taken an item off of a vehicle, such as a wiper blade.



(2)  Leaks, General.  Look for any type of leaks.



(3)  Fuel, Oil, Water.  Check each item and fill if necessary.  Do not put an "X" if you refilled to proper level.



(4)  Engine Warm Up.  Listen to the engine for unusual noises as you start the vehicle.



(5)  Safety Devices.  Ensure you have all the safety equipment for that vehicle; examples are the fire extinguisher, troop strap, first aid kit, and reflector kit.



(6)  Tools and Equipment.  The operator should check out appropriate road gear for that vehicle; for example: jack, lug wrench, cargo tie down straps, and tools.



(7)  You do not put an "X" in the blocks if you corrected the problem.  If you mark an "X", you must also make an entry on the back of the trip ticket under the remarks section.  The entry should be a brief description of the defect.  The operator will also initial the entry. 



(8)  After completing any entries in the remarks section on the back of the NAVMC 10627, if the vehicle is safe to operate, you will now sign in the operator's signature block.


e.  Trip Log.  The operator will fill in the blocks in the following

columns as he moves the vehicle from place to place:



(1)  a, Destination




(a) From




(b) To



(2)  b, Arrive Time



(3)  c, Depart Time



(4)  d, Arrival Mileage



(5)  e, Cargo Cube or Weight



(6)  f, Number of Passengers


f.  During operation checks.  These conditions are noted as the vehicle is in operation.  They are annotated in the same manner as the before operation checks.



(1)  Parking Brakes



(2)  Service Brakes



(3)  Clutch



(4)  Steering



(5)  Engine operation



(6)  Unusual noises



(7)  Instruments.


g.  User.  Once you have completed the commitment, the operator must 

receive a user signature.  The user signature is obtained from the person you reported to or his representative.  That person puts his signature in column g on the last line in which they used the vehicle.  This signature releases the operator to return to the motor pool.  The operator will then report to the dispatcher to accept another commitment or secure the vehicle for the day.


h.  Closing out the trip ticket.  Upon returning to the motor pool and being secured by the dispatcher, the operator will close out his trip ticket by completing the following:



(1)  Time In.  The time that you arrived in the motor pool is placed in this block.  Now add the hours you were dispatched and place the total in the Time Total Block.  For example: If the time out was 0700 and the time in was 1630, you would subtract 0700 from 1630 and get 9 hours and 30 minutes for total time.



(2)  Write the odometer reading in the miles block.  Subtract the mileage out from the mileage in and place the total in the Miles Total block.



(3)  Refuel the vehicle.  Place the total gallons in the Total Fuel Block and initial it.



(4)  Check the oil.  Refill if necessary, place the total quarts used in the Total Oil Block and initial it. 



(5)  Totals.  Look at the total blocks.  You will see some of the blocks are grayed out.  This simply means no entries are required here.  If your trip ticket is to be used by another operator that day, you make no 

entries in the totals column.  To complete the totals columns, you must;




(a)  Total all the weight of the cargo you carried and write the total pounds on the back of the trip ticket in column e, Total Block.




(b)  Total the number of passengers that you carried.  Write the total on the back of the trip ticket in column f, Total Block.



(6)  Perform the after operation checks. (Annotate the same as before operation checks)

        (7)  Sign your payroll signature on the back of the trip ticket in the Operator's block.

        (8)  Upon administratively completing the NAVMC 10627, return it to the dispatcher.





















































































































PAGE  
5

