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                                                               T-34A01

STUDENT OUTLINE
INTRODUCTION TO SCHOOL AND INSTRUCTION SECTION
STUDENT REFERENCES:

Program of Instruction, Semitrailer Refueler Operator Course

OUTLINE
1. PURPOSE, SCOPE AND BROAD OBJECTIVES OF THE SEMITRAILER REFUELER OPERATOR COURSE
a. Purpose.  The purpose of this course is to train qualified motor vehicle operators to operate and maintain the current models of the 5 ton tactical tractors and M970 semitrailer refuelers.

b. Scope.  This course presents specialized instruction on identification of vehicle components, preventive maintenance checks and services, troubleshooting, and operation of the semitrailer refueler.  It also includes characteristics of fuels, loading and transporting hazardous materials, fuel sampling, and fueling/defueling of fixed and rotary wing aircraft.  Safety precautions and the proper use of authorized tools and equipment are 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 3534 semitrailer refueler 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.

3. Testing and Grading

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

b. The Semitrailer Refueler Operator 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.

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

d. 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.

e. 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.

f. 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.

4. Requirements for Successful Completion
a. This school has as its goal; the mastery of assigned learning objectives by all the students.

b. 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:

(1)  Take good notes.

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

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

(4)  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.

(5)  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.

5. 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.

6. 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 know 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 Semitrailer Refueler Operator Course.

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

7. 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.
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T-34A02

STUDENT OUTLINE
TRACTOR SEMITRAILER ORIENTATION
STUDENT REFERENCES:

TM 9-2320-272-10

TM 9-2330-356-14

TM 11240-15/4

LESSON PURPOSE:  To provide an introduction to the tactical truck tractor and semitrailer combination that the students will be taught to drive and maintain.

NOTE:  Learning objectives are not specified; however, content is controlled to provide the following information:

1.  Explanation of terms associated with a truck tractor and semitrailer refueler.

2.  Purpose of the M931 truck tractor and the M970 5000 gallon refueler.

3.  Design characteristics of the M931 truck tractor and the M970 5000 gallon refueler.

4.  Performance capabilities/limitations of the M931 truck tractor and the M970 5000 gallon refueler.

5.  The Specific Vehicle Knowledge test that will be administered at the end of this training will include test items selected from this lesson.

OUTLINE
1. PURPOSE, DESIGN CHARACTERISTICS, PERFORMANCE CAPABILITIES AND LIMITATIONS OF THE M931 

a. The M931 is a 5-ton, 6X6, truck tractor equipped with a fifth wheel used to haul semi trailers equipped with a two and one-half inch kingpin.

b. The M931 can haul semi trailers with loads up to 37,500 pounds cross-country and 55,000 pounds on the highway.

c. The M931 is equipped with dual fuel tanks that provide a fuel capacity of 116 gallons.

d. The fifth wheel cannot pivot more than 21 degrees up, 15 degrees down and 7 degrees sideways.  For this reason, semitrailer operations cross-country are limited to easy grades over known terrain.  

e. This vehicle is equipped with service and emergency air lines and an inter vehicular electrical cable which supplies the towed semi trailer with air and electricity.

(1)  The emergency air line is located on the right side behind the vehicle cab and the service air line is located to the left.  At the base of each air line is an air brake hose shutoff valve.

(2)  When operating the tractor and semitrailer combination both of the air brake hose shutoff valve levers must be pushed down to the open position to permit air to travel from the tractor to the semitrailer.  

f. The controls and indicators of the M931 are exactly the same as the controls and indicators of the M923 with the following exceptions:

(1)  The trailer air supply valve is located on the right side of the dashboard under the emergency engine stop control.  This valve is pushed in to supply air to the brake system of a towed trailer or semitrailer.

(2)  The air brake hand control lever is located on the right side of the steering column.  This lever controls the trailer brakes only.  It is pulled down to engage.  The air brake hand control will engage the trailer brakes only when the trailer air supply valve is engaged.  

(3)  The normal operating air pressure for this vehicle combination is 90 to 130 psi.  Never attempt to operate the vehicle if the air system will not maintain a minimum of 90 psi.

(4)  The fuel tank selector valve is located on the cab floor to the left side of the operator's seat.  The switch is turned left (L) or right (R) to select the fuel supply source.  

(5)  The fuel level gage switch is located to the left side of the steering column beneath the front wheel drive lock-in switch.  This switch permits the reading of the fuel level on the fuel gage for either fuel tank by moving it left (L) or right (R).  

2. PURPOSE, DESIGN CHARACTERISTICS, PERFORMANCE CAPABILITIES, AND LIMITATIONS OF THE M970 SEMI TRAILER REFUELER  

a. The M970 is a five thousand gallon fuel dispensing semitrailer, designed for under wing and over wing refueling of aircraft.

b. The M970 is equipped with a single compartment, stainless steel tank.  There are seven baffles inside the tank to prevent the fuel from sloshing and splashing during transit.

c. The maximum payload for this tank is five thousand gallons on the highway and improved roads.  Due to its low ground clearance the M970 is not operated over cross-country terrain.

(1)  The maximum payload for the M970 being towed by a 5-ton truck tractor is five thousand gallons on the highway and three thousand eight hundred gallons when operations are in areas with steep grades.

(2)  The five thousand gallon payload can be carried at a 20% maximum side slope and/or a 10% maximum grade without leakage.  Slight leakage may occur when negotiating above a 10% grade.

(3)  If you anticipate negotiating a grade above 10%, the payload should be reduced to three thousand eight hundred gallons to prevent leakage.

d. The M970 is equipped with a 4 cylinder, 4 cycle, air cooled, diesel engine for fuel pumping operations.

e. The M970 has two completely separate electrical systems.  The pumping engine's charging system is a 12 volt system supplied by two twelve volt batteries connected in parallel.  The vehicle's lighting system is a 24-volt system powered by the towing vehicle.

f. The vehicle is eight feet eight and one-half inches high, thirty feet six inches long, and eight feet wide.  The width to the outside of the tires is eight feet, eight and three-quarters inches.

g. When the M970 is subjected to flooded road surfaces, the vehicle can withstand a depth of twenty-four inches; however, wheel bearings should be cleaned and repacked after operation.  Electrical cables and terminals must be protected by spraying them with ignition insulation compound.
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T-34A03

STUDENT OUTLINE
TRACTOR SEMITRAILER COUPLING PROCEDURES
STUDENT REFERENCES:

TM 9-2320-272-10

TM 9-2330-356-14

TERMINAL LEARNING OBJECTIVE: 3534.01.01 Provided with M series tractor, semitrailer refueler, and references, operate M series tractor with semitrailer refueler on road, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

ENABLING LEARNING OBJECTIVES:   

3534.01.01g Provided with M series tractor, semitrailer refueler, and references, perform coupling procedures with tractor and semitrailer refueler, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01h Provided with M series tractor, semitrailer refueler, and references, perform uncoupling procedures with tractor and semitrailer refueler, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01i Provided with M series tractor, semitrailer refueler, and references, adjust fifth wheel for highway use, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01j Provided with M series tractor, semitrailer refueler, and references, adjust fifth wheel for cross-country use, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.
3534.01.03f Provided with M series tractor, semitrailer refueler, and references, ground and bond vehicle, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

OUTLINE
1.  COUPLING THE TRACTOR AND SEMITRAILER

a.  Operation of the Tractor Fifth Wheel.  A fifth wheel or semitrailer coupler, is mounted on the rear of the tractor.  When the tractor is connected to a semitrailer, the fifth wheel pivots up, down, and sideways to allow for changes in road conditions.



(1) When the tractor/semitrailer combination is going to be operated on improved roads and highways, the fifth wheel must be adjusted to remove some of the side to side movement.  When we restrict the side movement of the fifth wheel for highway use, it also controls the swaying of the trailer and provides more control at the higher speeds on improved roads.  We adjust the amount of side movement by changing the position of two wedges under the fifth wheel pivot called the walking beam.



(2) To adjust the wedges on the M931 truck tractor for highway use, we remove the two capscrews that hold each wedge in place, turn the wedges around 180 degrees until they are positioned up under the fifth wheel walking beam and reinstall the capscrews.  To change to cross-country, simply reverse the sequence and turn the wedges away from the walking beam.



(3) The M970 is restricted to operation on improved roads or highways because of its low ground clearance and the fifth wheel should be adjusted for that use only.


b.  Coupling the Truck Tractor to the M970


(1) Using a ground guide, slowly back the tractor to the front of the M970 by maneuvering the tractor so the fifth wheel is centered on the M970.



(2) Stop the tractor before the front of the M970 skid plate contacts the tractor fifth wheel guide ramps.  Place the transmission in neutral and apply the parking brake lever.



(3) Turn the landing gear crank handle to adjust the M970 height to the tractor.  The M970 approach plate should be just slightly lower than the fifth wheel.



(4) Release the landing gear crank handle from the stowage clip and engage the crank on its shaft.  The landing gear has two speeds.




(a) Pull out on the crankshaft to engage the high speed gears for fast raising or lowering of the landing legs when there is no load.




(b) Push in on the crankshaft to engage the low speed gears when greater power is needed to raise the load.



(5) Check to make sure the chock blocks located in brackets on the rear of the M970 have been placed between the front and rear wheels on both sides of the M970.  



(6) Make sure the front and rear air reservoir drain valves on the M970 are closed.



(7) To release the fifth wheel coupling jaws on the M931 tractor, pull the locking plunger handle forward, and pull out until the locking plunger locks in the forward position.



(8) Place the transmission in reverse, release the parking brake lever, and slowly back the tractor under the trailer until you feel a slight bump and the fifth wheel coupling jaws lock around the trailer kingpin.  You will hear a distinct click when the coupling plunger locks.



(9) Place the transmission in neutral, pull the parking brake lever up and visually check to make sure the coupling jaws have completely closed around the kingpin.



(10) Connect the tractor air supply lines to the trailer air coupling making sure you connect the service air line from the tractor to the service air coupling on the trailer and the emergency air line from the tractor to the emergency air coupling on the trailer.  If the airlines are hooked up wrong the trailer brakes will not release.



(11) Open the air supply valves on the rear of the tractor.



(12) On the M931 tractor, press and hold the trailer air supply valve on the lower right side of the dash for 15 seconds.  Release the valve.  It should remain in to indicate the trailer's air system has proper air pressure.  



(13) Pull down on the trailer airbrake hand control lever on the right side of the steering column.



(14) Perform a positive lock test with the trailer hand brake control engaged, place the transmission in D-1, release the parking brake lever and slightly depress the accelerator pedal.  The tractor will not move forward if the fifth wheel is properly locked.



(15) Stop the tractor immediately if the tractor begins to move forward.  If this happens the coupling jaws did not lock and you must reset the coupling jaws by locking the plunger handle forward again.  Then back under the trailer until you get a positive lock.



(16) After the coupling has been completed, connect the inter- vehicle electric cable from the tractor to the receptacle on the trailer and check all of the trailer lights for proper operation.

NOTE:  Make sure there are no light switches in the on position. Arcing can occur and destroy the connector on the cable or truck.



(17) Crank the landing legs all the way up until they stop.  Stow the landing gear crank handle and the landing gear float pads.

2.  UNCOUPLE THE TRACTOR AND SEMITRAILER.  The procedures for uncoupling a tractor and semitrailer are completed as follows, but remember that the M970 must be grounded prior to the uncoupling procedures.


a.  Park the semitrailer and engage the parking brake lever.


b.  Grounding the M970 Refueler.  Grounding the M970 is required at all times when the vehicle is stationary and when the M970 is actually involved in fueling operations.  Simply put, grounding provides a path for any static electricity to travel to the ground.  We ground the vehicle or combination by:



(1) Removing a ground rod stowed on the left side of the vehicle and by using the sliding hammer on the rod itself, pound it into the ground.



(2) Next, pull enough ground cable off the static reel located forward of the hose reel cabinet on the left side and attach the cable clamps to the ground rod.


c.  Place the landing gear float pads on the ground approximately centered under the landing legs of the semitrailer and crank the landing legs down until they make firm contact with the float pads.  Push the crankshaft in to low gear and crank the legs down two more full turns to stabilize and support the trailer.


d.  Disconnect and remove the electric cable from the semitrailer and secure it in the bracket on the tractor.


e.  Turn air coupling shut off levers to closed position by pulling handles all the way up.


f.  Trailer air supply valve on M931 will automatically disengage when air couplings are disengaged.


g.  Disconnect the air supply line couplings from the semitrailer and stow on the dummy couplings on the back of the tractor


h.  Release the semitrailer kingpin from the fifth wheel coupler jaws by unlocking the locking plunger levers.


i.  Drive the tractor forward until fifth wheel and approach plate ramps are clear of semitrailer.
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                                                               T-34A04
STUDENT OUTLINE
TRACTOR/SEMITRAILER OPERATIONS
STUDENT REFERENCES:

TM 9-2320-272-10

TM 9-2330-356-14

LO 9-2320-272-12

FM 21-305

TERMINAL LEARNING OBJECTIVES:

3534.01.01 Provided with M series tractor, semitrailer refueler, and references, operate M series tractor with semitrailer refueler on road, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.02 Provided with M series tractor, semitrailer refueler, and references, operate M series tractor with semitrailer refueler on improved dirt road, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.04 Provided with M series tractor, semitrailer refueler, and references, perform emergency procedures on M series tractor and semitrailer refueler, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.06 Provided with M series tractor, semitrailer refueler, and references, operate M series tractor with semitrailer refueler in administrative movement, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.02.01 Provided with M series tractor, semitrailer refueler, and references, perform preventive maintenance checks and services (PMCS) on M series tractor, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02 Provided with M series tractor, semitrailer refueler, and references, perform preventive maintenance checks and services (PMCS) on semitrailer refueler, to maintain operability and identify corrective maintenance actions per the references.

ENABLING LEARNING OBJECTIVES:

3534.01.01a Provided with M series tractor, semitrailer refueler, and references, start the engine, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01b Provided with M series tractor, semitrailer refueler, and references, select transmission and transfer case gear, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01c Provided with M series tractor, semitrailer refueler, and references, place vehicle in motion for forward and reverse movement, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01d Provided with M series tractor, semitrailer refueler, and references, stop vehicle, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01e Provided with M series tractor, semitrailer refueler, and references, stop the engine, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.01f Provided with M series tractor, semitrailer refueler, and references, complete operational forms and records, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.02a Provided with M series tractor, semitrailer refueler, and references, start the engine, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.02b Provided with M series tractor, semitrailer refueler, and references, select transmission and transfer case gear, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.02c Provided with M series tractor, semitrailer refueler, and references, place vehicle in motion for forward and reverse movement, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.02d Provided with M series tractor, semitrailer refueler, and references, stop vehicle, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.02e Provided with M series tractor, semitrailer refueler, and references, stop the engine, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.02f Provided with M series tractor, semitrailer refueler, and references, complete operational forms and records, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.04a Provided with M series tractor, semitrailer refueler, and references, operate with loss of air pressure, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.04b Provided with M series tractor, semitrailer refueler, and references, manually cage spring brake chambers, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.04c Provided with M series tractor, semitrailer refueler, and references, perform emergency shutdown procedures, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.06a Provided with M series tractor, semitrailer refueler, and references, maintain correct vehicle speed, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.06b Provided with M series tractor, semitrailer refueler, and references, maintain correct vehicle interval, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.06c Provided with M series tractor, semitrailer refueler, and references, observe safety precautions, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.06d Provided with M series tractor, semitrailer refueler, and references, perform at-halt preventive maintenance on equipment, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.02.01a Provided with M series tractor, semitrailer refueler, and references, perform before operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.01b Provided with M series tractor, semitrailer refueler, and references, perform during operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.01c Provided with M series tractor, semitrailer refueler, and references, perform after operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.01d Provided with M series tractor, semitrailer refueler, and references, perform weekly PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.01e Provided with M series tractor, semitrailer refueler, and references, perform monthly PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.01f Provided with M series tractor, semitrailer refueler, and references, maintain basic issue items, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02a Provided with M series tractor, semitrailer refueler, and references, perform before operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02b Provided with M series tractor, semitrailer refueler, and references, perform during operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02c Provided with M series tractor, semitrailer refueler, and references, perform after operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02d Provided with M series tractor, semitrailer refueler, and references, perform weekly PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02e Provided with M series tractor, semitrailer refueler, and references, perform monthly PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02f Provided with M series tractor, semitrailer refueler, and references, maintain basic issue items, to maintain operability and identify corrective maintenance actions per the references.

OUTLINE
1.  DRIVING THE TRACTOR/SEMITRAILER OVER PRIMARY ROADS  


a.  Many of the routine driving tasks that you will face in driving a tractor and semitrailer will be similar to driving a single truck.  For the sake of all road users, it is important to be a defensive driver when operating any vehicle; however, you must be even more cautious when operating

a tractor trailer combination because of its size and weight.  


b.  Curves.  Maneuvering around curves in a tractor/semitrailer combination requires more skill and care than in single vehicles.  Curves should always be negotiated at reduced speed consistent with the available sight distance, the sharpness of the curve and other road and traffic conditions.



(1) Reduce speed before entering any curve and accelerate slightly while in the curve in order to maintain the vehicle's balance against the centrifugal pull of the turn.



(2) When approaching normal curves, you should always position your steering axle of your vehicle in a position that will ensure that the rear of your vehicle (semitrailer) remains in your lane.  For curves to the right, keep your steering axle to the left side (inside) of the lane and for curves to the left, keep your steering axle to the right side of your lane.  


c.  Turning.  Position your vehicle in the proper lane for the turn you are going to make.  For left turns position your vehicle immediately to the right of the center line on the road from which you are turning and turn into the lane closest to the center line or median.  For right turns position your vehicle in the far most right lane and turn into the far most right lane.  



(1) Prior to making any turn always signal your intentions.  Be aware of the traffic conditions in all directions, even behind you.  On any turn, the rear wheels of the semitrailer will always follow a shorter path (off track) than the front wheels of the tractor.  Allowance must be made for this fact to keep the rear wheels of your vehicle from striking another object or vehicle while turning.  



(2) When extra room is required to allow the rear wheels to clear a corner, pull carefully across the center line of the entered street and avoid swinging wide on the street from which you are turning to prevent other traffic from squeezing through on your right.  Keep in mind that the smaller the intersection the wider you will have to turn to clear the corner.  


d.  Parking.  When the tractor and semitrailer combination is to be parked, set the tractor's parking brake and place chock blocks behind and in front of the semitrailer wheels.  Do not use any air brakes for parking.  If the vehicle's air system fails the vehicle may not remain in a parked position.  


e.  Emergencies.  It is critical that all drivers of larger vehicles know how to deal with emergencies.  The following information describes the more common emergency situations which you may have to face sometime during your career.



(1) Detection of an air brake system failure can be made in two ways, by the low air pressure warning device, and by the sound of escaping air from the brakes.  




(a) If you notice a loss of air pressure, immediately begin to slow down by releasing the accelerator and gearing down the transmission.  




(b) The M931 and M970 are equipped with fail safe spring brakes that will automatically begin to lock up when the air pressure drops to 65 psi.




(c) Signal the traffic behind you of your intended stop.  Try to use your brakes as little as possible while slowing down.  Unnecessary braking will deplete your air supply faster than need be when you have an air leak.




(d) Pull all the way off the road as far as you safely can and apply the tractor parking brake.  Place highway warning signs out to the rear of the vehicle to warn traffic approaching from the rear.  




(e) If the vehicle will not move due to the air pressure being below 65 psi.  The spring brake override must be used.  The spring brake override will release the brakes when the air system is below 65 psi and above 55 psi.




(f) If there’s no air pressure in the brake system then the brakes must be caged.  CAUTION this is only used to move the vehicle to a safe area or out of danger.  To cage the brakes you must do the following:





1  Block wheels 




2  Unsnap the breather cap on the brake chamber.





3  Use a 3/4 inch deep well socket and turn the manual release bolt counterclockwise until the brake shoes are released.  Then replace the breather caps.  Do this on all brake chambers.





4  CAUTION:  The vehicle has No Brakes when the brakes are caged.  As soon as air is available to refill the air reservoir, turn the manual release bolt clockwise on each brake chamber and snap the breather caps in place.


(2) If a blowout occurs, you should try to stop while keeping the vehicle going straight.  In order to do so, you must lift your foot off the accelerator and hold the steering wheel tightly.  Use the tractor's engine compression or the trailer's air brakes to slow the truck down until you have enough control to pull off the road and stop.  



(3) There are two types of jackknifing, a tractor jackknife and a trailer jackknife.  A tractor jackknife is more likely to occur when the drive axle wheels are locked or when they are spinning on ice, snow or wet pavement.  A trailer jackknife may occur if an unsatisfactory coupling procedure was performed and the trailer air system was not charged.




(a) A jackknife may go beyond a fifteen-degree angle in two seconds or less.  If the jackknife reaches a fifteen-degree angle, recovery will become nearly impossible.




(b) A quick start in correcting a jackknife is very important.  During recovery, rely completely on steering and make smooth steering corrections.




(c) For a tractor jackknife, turn the steering wheel in the same direction of the rear of the tractor and for a trailer jackknife, release the trailer brakes and steer in the intended direction of travel.  




(d) It is much easier to prevent a jackknife than to recover from one.  To do so, use defensive driving techniques such as:  





1  Avoid over braking.  Brake gently when driving an empty unit because the brakes are designed for stopping a fully loaded vehicle.  





2  Apply power carefully as spinning the drive wheels on slippery surfaces risks a jackknife.  





3  Brake well before turns, slow down to a safe and easy turning speed.  Turn with all of the wheels rolling and do not make quick sharp turns.  





4  On steep grades and slippery surfaces the trailer hand brake control should be gradually applied first, then the tractor brakes should be applied.


f.
Rail Road Crossings.  Drivers of vehicles carrying hazardous  materials shall exercise extreme caution when approaching railroad crossings.  All drivers shall, upon approaching any railroad crossing, make a full stop not more then 50 feet from and no closer then 15 feet to the nearest rail of the crossing.  Drivers shall not proceed until they are certain the tracks are clear.  Full stops need not be made at:



(1)
Street car crossing within the business or residential district of a town.



(2)
Railroad grade crossing where a police officer or a crossing watchman directs the traffic to proceed.



(3)
Abandoned or exempted grade crossing which are clearly marker as such by, or with the consent of, the proper state authority, when such marking can be read from the driver’s position in the cab of his vehicle.


g.
Warning Devices
  In the case of an accident, breakdown, or stop made for any reason on the public highways, a motor vehicle carrying hazardous materials shall have three bi-directional emergency reflective triangles as warning devices to approaching traffic.  These devices eliminate the need for flags and reflectors and can be used during the day or night.  Immediately upon stopping, the driver shall set the turn signals to flash simultaneously, and then place three red emergency reflectors on the traffic side of the vehicle in accordance with the following directions:



(1)
One warning device shall be placed 100 feet in front of the motor vehicle and 100 feet in back of the vehicle in the center of the traffic lane it occupies.



(2)
If the stop is made within 500 feet of the crest of a hill, a curve, or any object obstructing the vehicle from the view of approaching traffic, the warning devices shall be placed not less than 100 feet and not more than 500 feet from the vehicle in the direction of the hill, curve, or other obstruction.



(3)
One warning device shall be placed on the traffic side of the vehicle not more than 10 feet from either the front or the rear of the vehicle.



(4)
If the stop is made on any lane of a divided highway, one warning device shall be placed 200 feet in back of the stopped vehicle in the center of the traffic lane it occupies; one warning device shall be placed 100 feet in back of the vehicle in the center of the traffic lane it occupies; and one warning device shall be placed on the traffic side of the vehicle within 10 feet from the rear of the vehicle.



(5)
When any motor vehicle used in the transportation of hazardous material is disabled or stopped entirely off the roadway on an adjacent shoulder, the warning devices shall be placed as near as practicable on the shoulder at the edge of the roadway.



(6)
Whenever any motor vehicle is used in the transportation of flammable liquid stopped for more than 10 minutes in an urban district during the time lighted lamps are required and when street or highway lighting is insufficient to make a vehicle clearly discernible at a distance of 500 feet to person on the highway, the driver shall immediately display the red emergency reflectors in the same manner specified in steps (1) Through (5), as applicable.  Flares, fuses, or signals produced by a flame shall not be used as warning devices for disabled vehicles carrying hazardous material.



(7)
Warning devices need not be displayed where there is sufficient highway lighting to reveal persons and vehicles within a distance of 1000 feet.  However, all turn signals must be flashing simultaneously.



(8)
The driver shall set turn signals to flash simultaneously before picking up the emergency warning devices from the highway.

2.  DRIVING THE TRACTOR AND M970 SEMITRAILER OVER UNIMPROVED ROADS

a.  The M970 is not a cross-country designed vehicle.  It is meant to be operated on improved roads with gradual grades over know terrain only.


b.  The M970 is not designed to be forded and must be limited to 24 inches of water after it is thoroughly prepared.


c.  Any rough road or off road operation will damage the fuel pumping system and cause extensive leaks.


d.  If you must operate on rough roads where the vehicle will be subjected to extensive rough handling, you must slow down to a minimum speed until clear of the rough road conditions.

3.  PREPARE THE VEHICLE FOR OPERATION

a.  Perform the Operator's Daily PMCS on the 5-Ton Tractor.  The daily operator's preventive maintenance checks and services on the M931 is the same as the M923.  The following is a list of daily PMCS that must be performed on the special body equipment of the truck tractor.



(1) The daily before and during operation PMCS for the tractors special body equipment are so closely related, we will teach them together in the logical sequence you would normally perform them.




(a) Check the fifth wheel for loose or missing capscrews that secure the fifth wheel to the vehicle's frame side rails.




(b) Inspect the fifth wheel and approach plate ramps for bends and damage.




(c) Couple and uncouple the tractor and semitrailer to determine if the fifth wheel works properly.




(d) Inspect the electrical cable and connectors for cracks, cuts, breaks or other damage.  Do not use an electrical cable with any kind of damage, it may cause sparks or damage to the vehicles charging and lighting systems.




(e) Inspect the service and emergency air hoses and couplers for damage.  Check the rubber grommets in the air hose couplers to make sure they 

are not torn, cracked or dry rotted.  The vehicle is not operationally ready if any damage is evident in the air hoses that could cause a loss of air during operation.




(f) While the tractor is connected to the semitrailer, connect the air supply lines to the trailer, turn on the air brake hose supply valves, shut down the engine and listen for air leaks.




(g) Apply the trailer brakes only and attempt to move the tractor/trailer combination.  The vehicle should not move.




(h) Check the fire extinguisher in the tractor cab.  Check for any damage to the handle, nozzle, or gage.  Check the gage for proper pressure of approximately 150 psi and check to make sure the pin and seal are in place.



(2) After operations PMCS.  Drain the four air tanks on the M931.


b.  Perform the Operator's Daily PMCS on the M970


(1) Before operations PMCS.




(a) Check for evidence of fuel leakage on or under the semitrailer.




(b) Check the fire extinguishers for proper gage readings and check the security of the mounting brackets.  Make sure the push button is down.  If the push button on top of the handle is up, the fire extinguisher has been used and is no longer serviceable.




(c) Inspect all tires for unusual wear or damage.




(d) Inspect the bolt on kingpin or upper coupler (kingpin) plate for damage or loose mounting bolts.




(e) Visually inspect for obvious cracked or broken welds along upper coupler (kingpin) plate.




(f) Visually inspect the hose lock bars that secure the hoses in the hose troughs for obvious damage or missing parts.




(g) Check the service and emergency couplings for serviceability.




(h) Test the brake system by connecting the semitrailer to a towing vehicle.  Check the hose connections and make sure the towing vehicle air service line valves are turned on.  Apply the service brakes.  The service brakes can be heard when actuated.




(i) Inspect the landing leg hand crank, gear box, and landing foot for secure mounting.  Check that the hand crank holder stows the hand crank securely.




(j) Visually inspect the spare tire carrier, tool box, rear step, stepladder and chock blocks for looseness of mountings or connections.



(2) During operation PMCS.




(a) With the semitrailer connected to the towing vehicle, have an assistant actuate the service brakes and listen for air leaks at the inter vehicular connecting hoses, at the emergency relay valve, and the air reservoir.




(b) Be alert for unusual difficulty in stopping that would indicate that the trailer service brakes are malfunctioning.




(c) Check the trailer's taillights, stoplights, turn signals, clearance lights and all blackout lights.




(d) While the vehicle is in operation, be aware of wander or side pull.  Listen for excessive noise.  These are indications of improper axle alinement.



(3) After operations PMCS.




(a) Inspect all pipes for dents and cracks.  Cracked pipes allows fuel leak.




(b) Drain water from piping system.




(c) Drain water from both air reservoirs by opening the air reservoir drain cocks.




(d) Inspect for debris in grill of air cooling intake area.

4.  DRIVING THE TRACTOR AND SEMITRAILER IN REVERSE 


a.  Back the M970 Semitrailer.  Special precautions must be observed whenever you must back a vehicle.  Take extra precautions when operating the M970 semitrailer refueler.



(1) Always try to position your vehicle where it will not require you to back the vehicle.



(2) Regulations state that no refueler will be operated in reverse on flight lines and around aircraft.  We will cover the specific procedures for operating on flight lines later in the course.



(3) If you must back the M970 at any time, you must have a ground guide at the rear of the vehicle to make sure you steer clear of all obstacles.



(4) Two techniques used for backing all tractors and semitrailers are the straight line backing and sight side backing maneuvers that should help keep you from getting in a position you can't get out of.


b.  Backing on a Straight Line, 100 Feet


(1) When backing in a straight line it is important to keep the tractor in the same path as the semitrailer.  If the rear of the semitrailer turns left, turn your steering wheel left to make the trailer come back to the right.



(2) If the rear of the semitrailer turns right, turn your steering wheel right to make the trailer come back to the left.



(3) You will begin this course by maneuvering your tractor and semitrailer forward until the left rear dual wheels reach the end of the line.



(4) Back the semitrailer until the rear duals reach the opposite end of the line.



(5) If the semitrailer rear duals leave the line left or right, you will be required to pull forward until the rear duals return to the line.  Continue the backing exercise.


c.  Sight Side Backing.  Sight side backing should be used whenever you must back your tractor and semitrailer into a parking space, or when you must maneuver your vehicle to turn around.



(1) Pull your vehicle up close to the intended backing space and if there is enough room, as you are passing the space you are going to back into, swing back to the right to a position that will allow you to see out the side window and your rear view mirror.



(2) Turn your wheel to the right and begin backing.  Remember to always use two ground guides.  



(3) As the rear of the trailer begins to swing to the left and just before it alines with the space you are backing into, turn the wheels all the way back to the left to bring the tractor back into line with the trailer.



(4) Continue to make slight adjustments to the steering wheel to maneuver the vehicle in the desired direction.



(5) You will have to practice several times to gain the needed experience to become proficient at backing.
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OUTLINE
1. GENERAL INFORMATION ASSOCIATED WITH FUEL CHARACTERISTICS
a. Definitions
(1)  Flammable liquids are liquids that will burn when ignited.  Flammable liquids are actually liquid hydrocarbons which will not burn or explode in a liquid state; however, when the vapors from these liquids are mixed with air at favoring temperatures, they form a highly flammable and explosive mixture.

(2)  Volatility is the tendency of a liquid to vaporize.  The  degree of volatility depends upon the fuel's vapor pressure and its distillation range.

(a)  Vapor pressure is the pressure generated by the fuel at certain temperatures and atmospheric pressures.  Fuels that release little or no vapors at moderate temperatures can become highly volatile when exposed to high ambient temperatures; for instance, when spilled on hot surfaces such as a fuel truck exhaust pipe.

(b)  The distillation range of a fuel is defined by the   temperature at which a liquid actively starts to vaporize, this is the liquid's boiling point.

(c)  The lower the volatility, the slower the fuel vaporized.

(3)  Flash point is the lowest temperature at which a flammable liquid will give off sufficient vapors to form an ignitable mixture with air.  The flash point for liquid hydrocarbon mixtures can be calculated with reasonable accuracy by determining the products initial boiling point in degrees Fahrenheit and subtract 122 from 73 percent of this temperature.  Thus, a gasoline with an initial boiling point of 100 degrees Fahrenheit would have a flash point approximately (100 X 0.73) -122, or minus 49 degrees Fahrenheit.

b. Safety
(1)  Liquid expansion occurs when fuel is confined in pipes, hose lines, or nonvented containers, and subjected to rising temperatures.  All fuels will expand and create pressures capable of bursting the container.  It is important to ensure that all ventilating systems are operational on the tanker.

(2)  The weight of the different types of fuels must be considered to prevent overloading of the vehicle under certain operating conditions.

(3)  Fuel vapors are heavier than air and tend to collect at the floor level of pump rooms and pits, or flow along ground surfaces to low areas.  Vapors from one gallon of gasoline will occupy between twenty and twenty-five cubic feet at atmospheric pressure.  Therefore it is important that leakages or spills do not occur.  Fuel can also seriously damage asphalt pavements such as aircraft runways.

(4)  Fuels are susceptible to contamination.  Using contaminated fuel can damage an engine or result in complete engine failure.  Contamination of aircraft and vehicular engine fuels is brought about by the intermingling of fuels, introducing foreign matter such as water or solids, or by chemical reaction of the fuel with some component of the fuel handling system.  Contamination can be prevented by the use of proper equipment and by careful and proper operating procedures.

2. JP-4 JET ENGINE FUEL
a. JP is the abbreviation for jet propulsion.  The number behind JP has no significant value, it is simply the order in which the fuel was accepted by the military.

b. JP-4 is a blend of gasoline, kerosene and light distillants.  The gasoline hydrocarbons in JP-4 cause an extremely low flash point of approximately minus 20 degrees Fahrenheit.

(1)  Because of JP-4's low volatility, the vapor-air mixtures of such fuel in stationary tanks may not be too rich to ignite at sea level pressure when temperatures are between minus 35 degrees and 80 degrees Fahrenheit.  Where flammable mixtures occur, any ignition at the vent outlets can enter the tank and cause a violent explosion.  For this reason JP-4 is not used aboard Navy ships.

(2)  There are no dyes added to JP-4.  Instead, they are a natural color as received from the refineries.  This color may vary from water-clear to a light straw color.

(3)  JP-4 weighs approximately 6.6 pounds per gallon.

(4)  JP-4 has a freezing point of minus 72 degrees Fahrenheit.

3. JP-5 JET ENGINE FUEL
a. JP-5 is a kerosene type fuel with low volatility and a high flash point of approximately 140 degrees Fahrenheit.

b. At normal temperatures and atmospheric pressures, the vapor-and-air mixtures above the liquid in closed tanks are too lean to support combustion; however, JP-5 will burn when heated, sprayed, or when absorbed in clothing, rags, etc.

c. JP-5 is the same color as JP-4.

d. JP-5 weights approximately 6.8 pounds per gallon and has a freezing point of minus 51 degrees Fahrenheit.

e. JP-5 is used for Navy shipboard and fleet support shore activities.

4. DIESEL ENGINE FUELS
a. Diesel engine fuels are fuel oils used in diesel engines.  Fuel oils are classified by a single digit number.  The lower the number the higher the octane of the fuel.

b. Fuel oils used in diesel engines are low volatility fuels and have flash points ranging from 110 to 140 degrees Fahrenheit, depending on their classification.  Their relative flammability corresponds to the kerosene type fuels, such as JP-5.

c. Diesel fuel weights approximately 6.7 pounds per gallon and is brown to maroon in color.

5. AUTOMOTIVE ENGINE GASOLINE
a. Automotive gasolines have low initial boiling points, about 100 degrees Fahrenheit.  The fuels release large quantities of vapors, sufficient for an ignitable mixture at temperatures as low as minus 40 degrees Fahrenheit.

b. Although the flash point of gasoline is very low, about minus 49 degrees Fahrenheit, the high volatility makes these fuels relatively safe to handle in storage tanks, since at sea level pressure and at temperatures above 20 degrees Fahrenheit, the vapor-air-mixture in stationary gasoline tanks will be too rich to ignite.

c. Automotive gasoline (unleaded) is dyed to color the fuel red.

d. Unleaded fuel used in the Marine Corps is eighty-seven to eighty-nine octane and weights approximately 6.2 pounds per gallon.

6. PLACARDS

a. Requirements for Use.  Every motor vehicle transporting flammables off station or on station shall be properly placarded in accordance with NAVSEA OP 2239 paragraphs 4-5.1 through 4-5.4 

b. Installing the Placards.  It is the driver’s responsibility to ensure that placards, as indicated on DD from 836, are installed on the motor vehicle before it is moved.

c. Size and Shape of Placards.  Each placard shall be diamond shaped with the overall dimensions, colors, height, stroke for the letters, and necessary symbols as specified in DOT regulations.  The placards required for each type of hazardous material shipment are listed in table 4-1, NAVSEA OP 2239. 

d. Location and Display:  The placards on a motor vehicle, portable tank, or cargo container shall be placed on the front, rear, and each side in an area that has no other markings, lettering, or graphic display for at least three inches in each direction.  The front placard for a motor vehicle may be displayed on the front of the truck, truck body, truck tractor, or the trailer.  Each placard must be displayed as follows:

(1)  Be securely attached to or placed in a holder made as recommended in the DOT regulation.  However, the holder device shall not obscure any part of the placard other than its border.

(2)  Be located clear of appurtenances and devices such as pipes, ladders, doors, and tarpaulins.

7. So far as practical, be located so that dirt or water is not directed to it from the wheels of the transport vehicle.

8. Have its print displayed horizontally, reading from left to right.  The placards must be maintained by the driver so that the format, legibility, color, and visibility of the placard will not be 

substantially reduced due to damage, deterioration, or obscurement by dirt or other matter.  No sign or other device that by its color, design, shape, or content could be confused with any prescribed placard may be attached or displayed on an HM- loaded motor vehicle, portable tank, or cargo container.

9.  Shipping Papers:

a. Federal regulation 49CFR177.817 stated that carriers transporting hazardous materials must have shipping papers containing pertinent data for each type of hazardous material being transported.  These papers must be prepared in accordance with 49CFR177.201, 172.202 and must be certified in accordance with 49CFR172.204.  The highlights of these regulations are as follows:

(1)  The required shipping descriptions of hazardous material must be legible and printed (manually or mechanically) in English.

(2)  Each description of hazardous material must include the following:

(a)  The proper shipping name.

(b)  The DOT class.

(3)  The total quantity (by weight, volume, or as otherwise appropriate).
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TERMINAL LEARNING OBJECTIVE: 3534.01.03 Provided with M series tractor, semitrailer refueler, and references, conduct refueling operations, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

ENABLING LEARNING OBJECTIVES:

3534.01.03g Provided with M series tractor, semitrailer refueler, and references, describe potential ignition sources during refueling and or defueling operations, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.03h Provided with M series tractor, semitrailer refueler, and references, describe control measures for preventing the accumulation of static electricity during refueling and or defueling operations, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.03i  Provided with M series tractor, semitrailer refueler, and references, describe procedures for reducing or controlling vapor generation during fuel handling, to safely meet operational   requirements with no injury to personnel or damage to equipment per the references.

3534.01.03j Provided with M series tractor, semitrailer refueler, and references, identifying major health hazards in handling fuel, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

OUTLINE
1.  POTENTIAL IGNITION SOURCES.  There are far too many potential ignition sources to discuss in this class, but the ones most likely to be present during refueling and defueling operations are:


a.  Static Electricity Spark.  This is caused by the discharge or sudden recombination of separated positive and negative charges.  There are several ways that static electricity is generated and they are grouped as either internal or external sources.



(1) Internal static can be generated by:




(a) Fuel flowing through the piping system.  Of all possible sources of static buildup which occur during fueling and defueling operations, the real danger lies in those electrostatic charges generated by the movement of the fuel itself.  Ignitions resulting from static discharges from the fuel's surface account for most of the costly fuel fires and explosions experienced during fueling operations.




(b) Charge separation by filtration.  Whenever a hydrocarbon, such as a jet fuel, flows with respect to another surface, a charge is generated by the liquid.  Charge separation is a surface effect.  Therefore, since filter/separators provide tremendous amounts of surface area upon which charge separation can take place in a comparatively short period of time, they are excellent potential charge generators.




(c) Splash filling.  Surface charge may be generated by the splashing or spraying of the incoming stream.  For this reason, the refueler is always bottom loaded.  This helps prevent static electricity and also reduces vapors.  A static charge could also be created by the incoming stream, pumping substantial amounts of air with the fuel or switch loading.  This is the loading of a truck that previously held another type of fuel.



(2) External static may be generated by:




(a) Movement of airborne charged particles such as snow, ice crystals, dust or smoke.  There is nothing we can do to reduce these charges.




(b) Aircraft engine turning.  The rotation of the aircraft's engine could create an electrical field much like a generator or alternator.




(c) Cloud induced fields.  These are most prevalent during storm conditions.




(d) Movement of a charged object into an aircraft.  This could be in the form of a person or cargo.




(e) Lighting.  Electrostatic currents due to both distant and direct lightning strikes are much more severe than from any other source.


b.  Open Flames and Lights.  These are obvious ignition sources.  These include cigarettes, cigars, pipes, exposed flame heaters, welding torches, blowtorches, flare pots, gasoline or kerosene lanterns, matches, and cigarette lighters.  Others may include electric light bulbs or flash bulbs if they are broken.


c.  Operation of Equipment.  The operation of aircraft engines, automobile engines or other internal combustion engines can provide sources of ignition.  This may occur through the arcing of distributor points, arcing at spark plugs, loose spark plug wires, hot exhaust piping, burning or glowing carbon particles in the exhaust piping and backfiring.



(1) Starting of engines with their susceptibility to false starts, malfunctions and misfires during the cranking phase, are likely sources of fuel vapor ignition.



(2) Stopping an engine as apposed to leaving it running, is more apt to provide an ignition source because of possible dieseling, backfiring or malfunctioning when the engine is turned off.


d.  Arcing of Electrical Currents.  Another common source of ignition in fuel handling operations is arcing of electrical currents.  Some examples of this are:



(1) Connecting battery terminals.  Extreme care must be taken when connecting battery terminals as a spark could easily be created.



(2) Activating an electrical switch.  Sparking normally occurs every time a switch is activated as we are changing electrical current flow.



(3) Arcing of generator brushes, welding machine brushes and brushes in electric motors are ever present during the normal operation of this equipment.



(4) Arcing which occurs in short circuits.  A spark or electrical arc will be present any time we experience a short circuit or short to ground in the electrical system.


e.  Electromagnetic Electricity.  High frequency transmitting equipment, including radar, mounted in aircraft or mobile units, and automotive equipment on the ground can provide sufficient electromagnetic energy to ignite fuel vapors.



(1) Make sure that aircraft radar is off before refueling/defueling.  Also, be certain only necessary radio equipment is on. If radar or radios are turned on for warm-up incident to immediate launch, be sure the equipment is not transmitting.



(2) Refueling/defueling operations should not be conducted within 100 feet of operating airborne radar equipment or within 300 feet of operating ground radar equipment installations.

2.  ELIMINATING SOURCES OF IGNITION.  There are many things we can do to eliminate an ignition source.  Here are just a few:


a.  Shoes which have nails or other metal devices on the soles that might cause sparking are not acceptable.  Footwear shall completely cover the feet in order to provide protection against fuel spills and fires.  Shoes made of fabric or other absorbent materials are not acceptable.


b.  Loose metal objects, such as knives, keys or other objects which might produce sparks, should not be carried or worn.


c.  Exhaust piping on mobile refuelers should be checked daily to ensure that holes, cracks, or breaks do not exist.


d.  Do not permit or use open fires, matches, cigarette lighters, oil lanterns, or similar open flames within 50 feet of fuel handling operations.  Be certain that no heaters, welding torches, or blow- torches are being used within 50 feet of fuel handling operations.


e.  Never smoke in the vicinity of refuelers or defuelers, or within 50 feet of any refueling operation.


f.  Do not carry "strike anywhere" matches or cigarette lighters in pockets.


g.  Be certain that no repair or maintenance work is being conducted on the aircraft before beginning the refueling or defueling operation.


h.  Be certain that no LOX operations are being performed and no LOX handling equipment is located within 50 feet of fuel operations.  LOX is liquid oxygen that is used as an oxygen source for the aircraft.


i.  Defer all repair work on fueling equipment during fuel handling operations.


j.  Do not use any drop light, except those approved by proper authority for use in hazardous locations.


k.  No engine shall be started or stopped, regardless of its configuration, within 50 feet of a fueling or defueling operation.  This prohibition includes the aircraft being serviced and adjacent aircraft.  The starting, attempted starting, or stopping of an engine within 50 feet of a fueling or defueling operation is sufficient cause for the operator to immediately shutdown the fuel pump.


l.  During night refueling operations, use aircraft external lights only when other lighting is inadequate.


m.  Do not top load tanks.  Avoid splash filling by opening valves slowly.

3.  PREVENTING ACCUMULATION OF STATIC ELECTRICITY

a.  Bonding.  Bonding occurs when units or containers are electrically connected to equalize potential static that might exist before fueling.  Nozzles must be bonded to aircraft.  With the underwing nozzles, this is accomplished by the metal to metal contact during hookup.  The overwing nozzles require a separate bonding pigtail which should be connected to the aircraft before the tank caps are removed.  A short cable from the hose nipple, spiraled around the hose, is the preferred method used to accomplish the bonding.



(1) All bonding connections should be clean, unpainted, and in good condition.



(2) No fuel handling operation should begin until all equipment is properly bonded.


b.  Grounding.  This is also known as earthing.  Grounding occurs when units or containers are electrically connected to a grounding rod to discharge into the earth any static potential that may exist or may be generated.  Protection against direct lightning strikes or side-flash charges due to lightning strikes cannot be increased by grounding the aircraft.  Static grounding cables cannot be considered a protection device against lightning.  There are two schools of thought on lightning:



(1) Grounding the aircraft provides a safe path for lightning to follow to earth thus avoiding damage to the aircraft.



(2) Grounding the aircraft makes it more susceptible to lightning strikes and because of the potentials involved, damage will occur at the grounding point, the cable may burn out and the aircraft systems may be damaged.



(3) The arguments are inconclusive.  There is no evidence available to indicate how attractive a grounded aircraft is to lightning.  What is certain, a static grounding cable cannot be considered a protection against lightning and refuelers should be removed from aircraft parking aprons during electrical storms.


c.  Clothing.  Clothing of fuel personnel should be nonstatic producing such as cotton, cotton/dacron, or wool.  A great many fabrics, under favorable conditions, generate static electricity.  Most synthetic fabrics (nylon, orlon, dacron, rayon, etc.) are somewhat more active generators than natural fabrics, although silk and wool also generate static electricity when brought into contact with certain other material.


d.  Chamois.  Do not use chamois for filtering fuels.  Chamois filters increase the danger of static electricity.

4.  REDUCING OR CONTROLLING VAPOR GENERATION.  The following procedures will help prevent fires by reducing or controlling vapor generation.


a.  Do not refuel, defuel, or drain aircraft, or conduct fuel handling operations in a hangar or confined area, except for the removal of water and the extraction of samples from aircraft low point drains.


b.  Keep all fuel containers, such as aircraft fuel tanks or vessels, closed except when necessary to open for actual operation.


c.  Avoid spilling fuel during fuel handling operations.  Spills present one of the greatest sources of vapor generation.


d.  Take immediate action to clean up the spill if one occurs.  Wipe or absorb small spills with rags or absorbents.  Follow local emergency procedures for large spills.


e.  Dispose of oily waste or rags immediately after using by placing in self-closing metal containers.


f.  Never drive or move a refueler or defueler with a leak in the tank, piping, or other equipment.


g.  Report all leaks in any portion of the fuel handling facilities to the fuel management officer.


h.  Purge empty or apparently empty cans or containers which formerly held aircraft fuels.  This can be accomplished with the use of absorbent cleaning agents or emulsifiers.  These containers will still contain vapors and are dangerous for many days after they have been emptied.


i.  Aircraft fuel vapors are heavier than air and will collect in low places, such as pits, sumps, and open sewers.  Be especially careful in such areas.


j.  Never dispose of waste fuel in storm water or sanitary sewerage systems.


k.  Never top load or splash fill tanks.  This will be covered in detail later on in the course.


l.  Use the vapor recovery system, if available, when loading fuel.

5.  HEALTH HAZARDS

a.  Aircraft fuels must be handled with caution because of the dangers of fire and explosion, and also because of the dangers to health.  The health hazards are particularly important even though they are not so well known as those of fire.  Once these dangers are known and understood, they can be easily avoided.  The principal dangers from a health standpoint of aviation gasoline and jet engine fuels are toxic or harmful effect of vapors, lead poisoning, injury to skin and eyes, and toxic effect of swallowing fuels.



(1) Vapor toxic effect.  One of the greatest health hazards to fuel handling personnel is the toxic effect of the fuel vapors.  The percentage of petroleum vapors in the air necessary to cause these harmful effects is extremely small.  However, since fuel handling operations are usually conducted in the open, fuel vapors coming out of vents are sufficiently diluted by the ambient air so that there is no hazard to personnel.  In the event of a fuel spill or a leak in an enclosed area, personnel must be very careful to avoid inhalation of the fuel vapors.  The first symptoms of the toxic effect of breathing fuel vapors are nausea, dizziness, and headaches.  In the event of any of these symptoms while conducting fuel handling operations, personnel should immediately stop the operation and move to a fresh air location.  If personnel are overcome by vapors, they should receive prompt medical attention.  First aid procedures for personnel overcome by vapors include removal to fresh air, treatment for shock, and administering of artificial respiration if breathing has stopped.



(2) Lead poisoning.  The tetraethyl lead which is added to aviation gasolines is a very poisonous compound.  It is harmful if the vapors are breathed or if the compound enters the body through the mouth or by contact with the skin.  The principal danger of lead poisoning occurs when it is necessary to enter or repair containers which have been used for leaded gasolines.  Refueling and defueling personnel normally will not have to do such work, but it is important that they be aware of the danger, and that they know never to enter a tank or vessel which has contained leaded gasoline until the necessary safety precautions have been followed.  The toxic effect of tetraethyl lead may also occur from prolonged exposure to gasoline vapors or liquids and, therefore, such exposure should be avoided.  Another danger from leaded gasoline is from the fumes given off by stoves or lanterns burning a gasoline containing tetraethyl lead.  For this reason, leaded gasoline shall never be used for such purposes.



(3) Injury to skin and eyes.  Aviation gasoline and jet engine fuel may cause skin irritation if brought in contact with the skin.  In preventing skin irritations, personnel should avoid spilling aircraft fuels on the skin or clothing.  If these fuels should accidentally contact the skin, they should be promptly removed with soap and water.  Also, any clothing or shoes which may become soaked in gasoline or jet engine fuels should be removed at once.  If a person accidentally gets gasoline or jet engine fuel in the eyes, the fuel should be removed by washing with water and medical attention administered as soon as possible.  If medical attention is not immediately available, give profuse irrigation with water.



(4) Swallowing aviation fuels.  Swallowing aviation fuels is very harmful and medical attention should be obtained immediately.


b.  Specific Procedures for Avoiding the Health Hazards of Aircraft Fuels.  The following list of procedures will minimize the dangers to the health of fuel handling personnel:



(1) Avoid entering enclosed areas where fuel vapors are present.



(2) If necessary to enter a confined area where fuel vapors may be present, use a blower-type mask or positive pressure hose mask, boots, and gloves.



(3) When necessary to remain in an area where a large spill has occurred, stay on the windward, or upwind, side of the spill.



(4) When conducting fuel handling operations where the formation of vapors is unavoidable, such as at a truck fill stand, stay on the windward, or upwind, side.



(5) Remember that aircraft fuel vapors are heavier than air, and be especially careful of low areas such as sumps, pits, and ditches.



(6) Never enter a tank or vessel which has contained any fuel until all safety precautions have been followed and then only when competent supervision is present.



(7) Use only clear, unleaded gasoline for stoves and lanterns.  Never use leaded gasolines.



(8) If a feeling of dizziness or nausea occurs, stop the fuel handling operation and move to a fresh air location immediately.



(9) Avoid skin contact with liquid fuels.  If fuel contacts the skin, wash with soap and water immediately.



(10) Never wash hands in gasoline or jet engine fuels.



(11) Remove fuel-soaked clothing or shoes at once.
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STUDENT OUTLINE
INTRODUCTION TO THE M970 SEMITRAILER REFUELER
STUDENT REFERENCE:

TM 9-2330-356-14&P

LEARNING OBJECTIVES: Learning objectives are not specified for this lesson; however, content includes information relative to the:

1.  Description, characteristics and capabilities of the M970/M970A1.

2.  Identification of valves, piping, filtering devices, dispensing components and safety equipment.

3.  Engine controls and instruments.

4.  Introduction to engine operation.

5.  Safety devices.

OUTLINE
1.  DESCRIPTION, CHARACTERISTICS AND CAPABILITIES OF THE M970.  The general characteristics and capabilities were previously covered in chapter 1 “Tractor/Semitrailer Orientation.”

2.  IDENTIFICATION OF VALVES, PIPING, FILTERING DEVICES, DISPENSING COMPONENTS AND SAFETY EQUIPMENT  


a.  Top of the M970


(1) The manhole cover is located at the top center of the tank and is opened to fill or purge the M970.



(2) Inside the manhole cover toward the front of the tank is a capacity indicator.  This indicator, when adjusted properly, can aid in measuring the fuel level in the tank.  The fuel level must not exceed the bottom of the capacity indicator.



(3) There are two three inch fusible caps, one at each end of the tank.  If the inside tank pressure becomes too great, the center of the fusible caps will blow out to allow pressure to escape.



(4) The emergency vent is located directly behind the manhole cover. This vent is connected to the operator A lever at the piping control station. When the operator A lever is pulled, it opens a valve to permit fuel to flow and at the same time the emergency vent is opened to prevent pressure from building up during loading or unloading of the tank.



(5) The M970 and the M970A1 are both equipped with a vapor recovery kit that consists of a vapor tight line running from a sealed hood (vapor recovery hood) on the emergency vent valve to the rear of the tank.  The rollover rail on the left side of the tank is used as part of the line.  The adapter on the end of the line is compatible with the 4-inch quick disconnect vapor recovery connections at a majority of fuel depots.




(a) The system allows a fuel depot to collect or recover the vapors and gases that are present during loading operations.




(b) Vapors and gases can also be cycled back to the semitrailer through the recovery system during unloading operations.



(5) The dipstick gage stowage compartment is located on top of the M970.



(6) There are four grounding studs, two toward the front and two toward the rear on the outer edges of the rollover rails.  Any one of these studs will be used to ground the semitrailer to the fueling source during loading.



(7) The ladder on the front of the tank and the tubing at the rear of the tank provides drain ports to drain excess water from the top of the tank inside the rollover rails.  



(8) The ladder has been moved to the rear of the tank on the M970A1 and the drain tubes moved to the front of the tank. In either case, both the ladder and the tubes provide drains for water from the top of the tank.


b.  Right Side of the M970


(1) The emergency valve shutoff, located on the frame in front of the landing leg pad, is pulled out to close valve "A" to stop all flow of fuel during an emergency situation.



(2) The M970 engine is equipped with a four-gallon fuel tank.  Diesel fuel is the only fuel that can be used in this tank.



(3) The air cleaner is located on top of the engine cooling shroud.



(4) The sight glass on the air restriction indicator should remain yellow to indicate the  air filter is clean.  If the indicator shows red, the air filter needs servicing.



(5) The engine oil dipstick and fill tube are used to check and fill the engine crankcase oil level.



(6) The engine's primary and secondary fuel filters are located immediately below the engine oil dipstick.



(7) The buss bar assembly contains a fifty amp fuse and is used for the operation of the automatic hose rewind.



(8) The centrifugal pump assembly pumps the fuel for refueling and defueling operations.




(a) Check the pump oil level at the pipe plug.




(b) The pump screen is located inside the piping near the pump assembly.



(9) There are two 12 volt batteries connected parallel to provide the necessary voltage to start the engine and power the engine accessories.  Remember this is a 12 volt system and batteries must be hooked up (+) positive to (+) positive and (-) negative to (-) negative.



(10) Valve "M" controls the fuel flow from the pump outlet to the inlet of the filter separator.  The valve is open when it is parallel to the pipe.



(11) The filter separator provides filtered fuel for various servicing operations.  The filter separator consists of an aluminum tank with fifteen filter elements and five second stage water stripper elements.  Inside each water stripper element there are three fuses.  As the fuel passes through the various filtering stages, water and particles are separated from the fuel.  The particles are held in the first stage filters and the water is released into the filter sump at the bottom of the filter separator.




(a) The "N" valve is at the bottom and to the right of the filter sump.  This valve is the manual drain and is used to drain water from the sump of the filter separator.




(b) When water in the filter sump reaches a certain level, the water is automatically ejected out of the filter sump at the automatic water drain valve.



(12) A hand operated water drain valve is located near the vehicle frame behind the filter separator and is pulled out to drain accumulated water in the bottom of the five thousand gallon tank.



(13) On either side of the tank is a hose trough used to store the four inch hoses.  


c.  Rear of the M970


(1) One fire extinguisher bracket is mounted on the right rear corner of the vehicle body.



(2) The spare tire is mounted in the center on the rear of the vehicle body. On the M970A1 the spare is mounted between the ladder and the tank.



(3) There are two chock block brackets, one on either side of the spare tire.  


d.  Left Side of the M970


(1) The grounding rod storage tube is used to stow the grounding and bonding rod during transit.



(2) If the semitrailer must be moved a short distance, or in an emergency, push in the brake release plunger to release the fail-safe brakes.  Air in the front reservoir allows the brakes to be released two times.



(3) When the air pressure falls under 55 pounds, the air reservoir must be recharged by connecting air lines from the tractor, or by using a standard air hose and filling the reservoir through the filler valve.  When filling through the filler valve, only the front (secondary) reservoir is filled.  Fill the reservoir until the air pressure gage reads 90 to 100 psi.  A standard tire gage can be used to check the pressure.



(4) The following items are located in the hose reel compartment.




(a) The hose reel cabinet door is spring loaded.  Use both hands and open the door all the way to avoid injury.




(b) When the cabinet door is open, the brake interlock lever pops out and locks the fail-safe brakes on the M970.




(c) There are two hoses in this compartment, the one and one-half inch and a two and one-half inch.  These hoses are used for fueling operations.




(d) Valves "P" and "R" permit fuel flow through the hose reels.




(e) The meter indicates the amount of fuel pumped.  The meter reads to the nearest gallon.




(f) The meter inlet gage measures the existing pressure entering the meter.  This gage should read a minimum of 25 pounds per square inch.




(g) To operate the deadman release plunger push it down and hold it for five to ten seconds then release.  This will transfer fuel flow from one hose to the other.




(h) Each hose reel is equipped with an automatic rewind and manual rewind.




(i) The deadman "S" control trigger is squeezed to start fuel flow and released to stop fuel flow.




(j) The hose reel cabinet door shut-off lever will close valve "A" when the cabinet door is closed.  



(5) The following items are located on the piping assembly.




(a) The static reel is a self-retracting reel containing a steel cable which is used to ground the M970 during fueling and defueling operations.




(b) Valve "K" is on the rear manifold and allows fuel to flow between the bulk delivery connections and the filtering/dispensing system.




(c) Valve "F" opens the pump outlet line to permit bulk fuel, non-filtered, delivery.




(d) Valve "C" is a check valve which controls the opening for defueling operations.




(e) Valve "B" controls the opening for bulk delivery.




(f) Valve "G" permits gravity unloading and self-loading.  The valve is open when the handle is parallel to the pipe.




(g) Valve "E" allows for the evacuation of fuel from the dispensing systems.




(h) Valve "H" permits the flow of fuel through the manifold to the pump.




(i) Valve "J" is used to drain water out of the front manifold.




(j) Valve "A" also known as the emergency valve operator, is the mechanical control for the emergency valve on the outlet sump.




(k) The bottom load/self-load/defueling adapter is used to bottom load, self-load, or defuel the M970.




(l) Valve "D" provides a means of checking the shut-off float for proper operation.



(6) The recirculation fitting is used in conjunction with the two and one-half inch hose to recirculate and filter the fuel in the M970 prior to refueling operations.



(7) The toolbox is used to stow basic issue items that are required for fueling or defueling operations.



(8) Another fire extinguisher bracket is located behind and above the toolbox.



(9) The vapor recovery kit ground receptacle is used by fueling depots to ground the vehicle during vapor recovery operations.  

3.  ENGINE CONTROLS AND INSTRUMENTS

a.  The preheater switch connects the battery voltage to the glow plugs in the engine intake manifold to preheat the engine.


b.  The engine switch, when in the RUN position, energizes the engine electrical system and fuel pumps to permit engine operation.  When in the STOP position, the fuel supply is cut off and the engine stops.


c.  The indicator light should turn on when the preheater switch is turned on.  If the light does not come on, it indicates that there is no current flow to the manifold heaters and glow plugs.


d.  The starter switch engages the starter motor to turn and start the engine.


e.  The voltmeter indicates battery operating voltage.  Normal indication is twelve to fourteen volts when the engine is running.


f.  The tachometer indicates engine rpm and should be used with the Flow Rate/rpm data plate to set the proper rate of fuel flow.


g.  The hourmeter indicates engine running time.


h.  The engine throttle is pulled out to adjust the engine rpm.


i.  The control panel light is located to the right of the control panel.  The light switch is at the bottom of the light.


j.  The oil pressure gage indicates the pressure in the engine lubrication system.  Normal operating pressure is thirty to forty psi when the engine is warm and running.


k.  The fuel pressure gage indicates the pressure in the fuel injection system.  Normal indication is twelve to fourteen psi.


l.  The filter separator gage indicates the amount of restriction in the filter separator.  When the pressure reading reaches 25 psi, the filters are dirty and should be replaced.


m.  The pump pressure indicates the pressure in the pump discharge line.  Normal indication is forty psi.

4.  INTRODUCTION TO ENGINE OPERATION

a.  Prior to starting the engine the following precautions must be taken:



(1) Make sure all manually operated valves are closed.  This is a must before starting and ending any fuel servicing operations.



(2) Before and after fuel servicing operations, all valves are to be in a closed position.  Failure to follow this requirement could result in excessive spillage and create a fire hazard.



(3) To prevent collapse of the tank when filling or emptying the tank, be sure the top vent is working properly.



(4) Open only those valves required to perform a specific operation.  All other valves must remain closed.  Close all valves again after completing the operation.


b.  Before operating the engine the following checks and services should be performed:



(1) Remove the fuel tank cap and check the fuel supply.  Fill with diesel fuel only.



(2) Pull out the oil dipstick and check the oil level.  If the oil dipstick reads "L" (low) add OE/HDO to bring the oil level to the "F" (full) mark. 



(3) Check the air cleaner restriction indicator.  If the red band is showing the air cleaner needs to be cleaned or replaced.


c.  Carbon monoxide poisoning can be deadly.  Do not operate the engine in an enclosed area unless it is adequately ventilated.


d.  Engine Starting Procedures.  This procedure is for starting a cold engine in temperatures above 55 degrees Fahrenheit.



(1) Rotate the engine switch to RUN.



(2) Rotate the preheater switch to ON and hold for approximately one minute.  Be sure the indicator light has illuminated.



(3) After one minute, continue to hold the preheater switch and rotate the starter switch to START.



(4) Release the starter switch and the preheater switch after the engine starts.



(5) Do not engage the starter for more than ten seconds at a time.  Damage to the starter can result.



(6) Check the gages for correct indication.  Stop the engine if a system malfunction is indicated.



(7) When the engine is warm or restarted after short periods of time, preheating is not usually necessary.


e.  Engine Operation in High Temperatures


(1) Make sure nothing obstructs the airflow to and from the engine oil cooler and the cylinder cooling fins.



(2) Make sure all shrouds are properly installed and in serviceable condition.


f.  Engine Operation at Low Temperatures, Below 32 Degrees Fahrenheit


(1) Make sure the engine has the proper oil and fuel for the existing temperatures.  The fuel that should be used for temperatures below 32 degrees Fahrenheit is Number 1 diesel fuel and the oil will be OE/HDO 20 or OEA, depending on the temperature.



(2) Keep the batteries in a fully charged condition.



(3) Pull the throttle about half way out.



(4) Rotate the engine switch to RUN.



(5) Rotate the preheater switch to ON and hold it for approximately two minutes.



(6) Continue to hold the preheater switch and rotate the starter switch to start.  Release both switches when the engine starts.



(7) If the engine does not start after cranking for eight to ten seconds, release the starter switch.  Wait several seconds and engage the preheater switch for one minute more, then try to start the engine again.
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STUDENT OUTLINE
INVENTORY OF THE M970 SEMITRAILER REFUELER
STUDENT REFERENCES:

SL 3-08089A

TM 9-2330-356-14

TERMINAL LEARNING OBJECTIVE:  3534.02.02 Provided with M series tractor, semitrailer refueler, and references, perform preventive maintenance checks and services (PMCS) on semitrailer refueler, to maintain operability and identify corrective maintenance actions per the references.

ENABLING LEARNING OBJECTIVES:  

3534.02.02f Provided with M series tractor, semitrailer refueler, and references, maintain basic issue items, to maintain operability and identify corrective maintenance actions per the references.

OUTLINE
1.  INVENTORY THE REFUELERS END ITEM COMPONENTS

a.  There are three hoses used for bulk fuel deliveries that are stored in hose troughs on either side of the tanker.



(1) Two fourteen foot, four inch diameter nonmetallic hoses with one male and one female quick disconnect coupling for each.



(2) One fourteen foot, four inch diameter nonmetallic hose with female quick disconnect couplings at both ends.


b.  One grounding rod is used to ground the tanker during fuel servicing operations and when the vehicle is secured.  The grounding rod is stored in the stowage tube on the left side of the tank, above the hose trough when the vehicle is in transit.


c.  One wooden stick type petroleum gage is used to measure the fuel level in the refueling tank.  The gage is placed in the manhole cover and straight down to the bottom of the tank.  The gage is divided in five hundred gallon increments.  This gage is stored in the stowage tube on top of the tank.


d.  The spare tire is mounted on the rear of the tank.


e.  Two landing leg ground boards (float pads) are mounted on the vehicle in their respective stowage brackets on either side of the vehicle.


f.  The fuel servicing pressure adapter is also a component of the end item.  This adapter has already been covered in a previous class.  It is better known as the recirculation fitting.

2.  INVENTORY THE REFUELER'S BASIC ISSUE ITEMS.  The following items, with the exception of the fire extinguishers and fire extinguisher covers, are stored in the vehicle's toolbox.


a.  Two sleeves are available to cover the ends of the one and one-half and the two and one-half inch hoses, when the nozzles are removed, to protect the coupling ends from dirt, dust or debris.


b.  There are two tool bags used to store loose items in the vehicle's toolbox.


c.  One closed circuit pressure adapter nozzle.  This nozzle is used to perform overwing fueling operations on helicopters.  It is compatible with the one and one-half inch hose.



(1) This nozzle consists of the nozzle, a strainer and an actuator connector.



(2) The strainer is used to catch dirt or debris during fueling operations and the actuator is used to couple the nozzle to the one and one-half inch hose.



(3) To install these items, screw the actuator into the bottom of the nozzle.  Then screw the strainer into the actuator with the screen side towards the nozzle.


d.  One overwing nozzle.  This nozzle is used for overwing refueling operations or refueling of vehicles.  It consists of:



(1) A pipe bushing shrouder that is screwed into the bottom of the nozzle so the nozzle can be connected to the one and one-half inch hose.



(2) A strainer to catch debris during fueling operations.  Install the strainer by removing the tube end of the nozzle and placing the strainer in the rear end of the tube.  Replace the tube on the nozzle.



(3) A filler neck protector.  This protector is made of rubber and is placed on the tube end of the nozzle to prevent the nozzle from coming in direct contact with the item being refueled.



(4) A dust cap.  This cap is placed on the end of the nozzle to keep out dust and dirt when the nozzle is not being used.


e.  One overwing adapter nozzle (converter).  The converter nozzle is used for defueling or recirculation with the one and one-half inch hose.  Connect the converter to the overwing nozzle by removing the tube end of the overwing nozzle and screwing the converter in the place of the tube end.


f.  One fuel sampling coupling and one fuel sampling tube.  The coupling and tube are connected to the appropriate nozzles during recirculation to extract fuel samples prior to refueling any aircraft.


g.  Two fire extinguishers and covers.  The fire extinguishers are covered and mounted on the vehicle.  One in the rear mounting bracket beside the spare tire and one in the mounting bracket behind the toolbox.


h.  One padlock set consisting of two padlocks that are keyed alike.  One padlock is for the toolbox and the other is for the manhole cover.

3.  INVENTORY THE REFUELER'S ADDITIONAL AUTHORIZED EQUIPMENT.  The following items require special authorization before they can be attained for use with the M970.  We will only discuss those items required for training purposes.


a.  One gravity fill adapter assembly is used for gravity unloading procedures.


b.  One vapor recovery kit which is mounted on the vehicle and has already been discussed.


c.  One unleaded fuel nozzle used to pump unleaded fuel.


d.  One 3/8 inch rope, fifty feet long used as a safety line during purging.


e.  One flow limiter assembly used to reduce the fuel flow during vehicle refueling.  The flow limiter assembly consists of:



(1) One actuator connector.



(2) One protective dust cap.



(3) One quick disconnect half coupling.



(4) One flow limiter.



(5) One flow limiter housing.



(6) One protective dust cap.



(7) These items are listed in the SL-3.

4.  INVENTORY THE DEFUELING MODIFICATION KIT.  The defueling modification kit is used for defueling and consists of:


a.  One two inch diameter, fifty foot hose with female quick disconnect couplings on both ends.


b.  One manually operated defueling nozzle used to defuel items that do not require a close circuit nozzle.


c.  One manually operated close circuit defueling nozzle used to defuel items that do require a close circuit nozzle.


d.  One quick disconnect half coupling that is mounted to outlet "C" on the piping assembly of the M970.


e.  All of the items in this kit are stored in the tool box except for the fifty foot hose.  To store the hose, place one end of the hose in the hose trough near the engine control panel.  Lay the hose in the trough, wrap it around the rear of the tank, behind the spare tire and place the remainder of the hose in the hose trough on the opposite side of the tank.
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STUDENT OUTLINE
OPERATOR/CREW MAINTENANCE ON THE M970
STUDENT REFERENCES:
TM 9-2330-356-14

LO 9-2330-356-14

NAVMC 10627

TERMINAL LEARNING OBJECTIVE: 3534.02.02 Provided with M series tractor, semitrailer refueler, and references, perform preventive maintenance checks and services (PMCS) on semitrailer refueler, to maintain operability and identify corrective maintenance actions per the references.

ENABLING LEARNING OBJECTIVES:

3534.02.02a Provided with M series tractor, semitrailer refueler, and references, perform before operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02b Provided with M series tractor, semitrailer refueler, and references, perform during operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02c Provided with M series tractor, semitrailer refueler, and references, perform after operations PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02d Provided with M series tractor, semitrailer refueler, and references, perform weekly PMCS, to maintain operability and identify corrective maintenance actions per the references.

3534.02.02e Provided with M series tractor, semitrailer refueler, and references, perform monthly PMCS, to maintain operability and identify corrective maintenance actions per the references.

OUTLINE
1. GENERAL MAINTENANCE PROCEDURES.   General maintenance procedures should be performed on an as-needed basis.  If anything looks wrong, 

fix it.  If you cannot fix it, annotate it on the proper form.  If you find something seriously wrong, report it to organizational maintenance RIGHT NOW.  Perform the following checks throughout the PMCS:


a.  Dirt, grease, oil, and debris only get in the way and may cover up a serious problem.  Clean as you work and as needed.  Use dry cleaning solvent on metal surfaces and soap and water on rubber or plastic surfaces.


b.  Check all bolts, nuts, and screws for obvious looseness, missing, bent, or broken condition.  You can't try them all with a tool, of course, but you can look for chipped paint, bare metal, or rust around bolt heads.  If you find a bolt that is loose, tighten it.  If you can't, report it to organizational maintenance.


c.  Check welded areas for loose or chipped paint, rust, or gaps where parts are welded together.  If you find a bad weld, report it to organizational maintenance.


d.  Check electrical wires or connectors.  Look for cracked or broken insulation, bare wires, and loose or broken connectors.  Tighten loose connectors and make sure wires are in good shape.  Electrical problems on a refueler could possibly cause ignition of fuels or even an explosion.


e.  Check the hoses and fluid lines.  Look for wear, damage and leaks, and make sure clamps and fittings are tight.  If a leak comes from a loose fitting or connector, tighten it.  If something is broken or worn out, report it to organizational maintenance.


f.  The following information is a list of leakage classifications:



(1) A Class I leak (seepage) is indicated by wetness or discoloration, not great enough to form drops.



(2) A Class II leak is indicated by fluid great enough to form drops, but not enough to cause the drops to drip from the item being inspected.



(3) A Class III leak is indicated by fluid great enough to form drops that fall from the item being inspected.

2.  PERFORM THE BEFORE OPERATION PMCS ON THE M970

a.  Perform the Weekly as well as the Before PMCS if you are the assigned operator, but have not operated the vehicle since the last Weekly PMCS or you are operating the vehicle for the first time.


b.  Inspect the Exterior of the Vehicle


(1) Check for evidence of fuel leakage on or under the semitrailer.  Report all fuel leaks to organizational maintenance immediately if it cannot be corrected at the operator's level.



(2) Check the fire extinguishers and brackets for serviceability.  The operating lever on top of the fire extinguisher should be UP.  If the lever is down then the fire extinguisher is empty.  It will have to be serviced or replaced.


c.  Inspect the Tires


(1) Check the tires for damage or unusual wear.



(2) Replace all unserviceable tires.


d.  Inspect the Towing Connections


(1) Inspect the kingpin for damage and loose mounting bolts.  Tighten all loose bolts.



(2) Visually inspect for obvious broken welds along the kingpin plate.  Do not tow the M970 if there is any obvious damage to the kingpin or the kingpin plate that would make the vehicle a safety hazard.


e.
Inspect Hose Troughs


(1) Check the hose trough locking bars for obvious damage or missing parts.


f.  Inspect the Tank


(1) Inspect the tank shell for dents and leaks.



(2) Check for leaks around the fusible caps.  Tighten the caps if they are loose.



(3) Check for leaks around the manhole cover.  If leaks are evident, check for damage to the manhole cover gasket, a loose mounting ring, and ensure the manhole cover is securely latched.


g.  Engine Assembly 



(1) Drain water from both fuel filters. Loosen, but do not remove drain plug at bottom of filter. Allow fuel to drain until clear of water then tighten drain plug.



(2)
Check the fuel level in the four gallon fuel tank.  Add diesel fuel only.

NOTE:  Even though the Technical Manual states that the engine oil is checked by the mechanic on a monthly basis, it is a normal practice in the Motor Transport community that the operator check the engine oil level on a daily basis before operations and add oil as required.  


h.  Check the Filter/Separator


(1) Check for foreign debris in the relief valve.



(2) Remove any foreign debris.


i.
Inspect Centrifugal Pump


(1) Inspect the centrifugal pump for signs of leaks around the gasket.


j.
Inspect Hose Reels


(1) Ensure the hose reel rewind handle is not missing.


k.
Inspect Deadman Gage


(1)
Check deadman gage for damage



(2)
Check at what pressure the 3-inch control valve opens.  Pressure should read 25 psi.


l.  Grounding Devises


(1) Check static reel operation. Inspect for missing grounding clips and loose or missing mounting hardware.



(2) Check portable grounding rod to ensure that it is not damaged or missing.

3.  PERFORM THE DURING OPERATION PMCS ON THE M970

a.  Check the Towing Connections


(1) Connect a towing vehicle's air lines to the couplings on the semitrailer.  With the towing vehicle's engine running, charge the semitrailer air system and check all of the air lines and couplings for air leaks.



(2) Connect the towing vehicle's electrical line to the receptacle on the semitrailer.  Check the turn signals, stop lights, tail lights, and clearance lights for correct operation.



(3) Check all electrical lines for cuts, cracks, or abrasions.  The M970 cannot be operated if there are any bare wires or shorts in the electrical system.


b.  Couple the tractor to the semitrailer and check the operation of the landing gear.


c.
Inspect the Hose Trough


(1) Remove the hoses from the hose troughs and remove any accumulated debris.  Ensure the water drain holes are clear of obstructions.  Check the troughs for damage or missing parts.


d.  Inspect the Piping Assembly


(1) Check all of the valves and couplings for leaks.  Report all leaks to organizational maintenance.



(2) Check the valves for proper operation.  If the valves are hard to open or close they are considered to be unserviceable.  Report any damage to the piping controls to organizational maintenance.


d.  Inspect the Control Panel


(1) Check the switches for proper operation.



(2) Ensure the preheater indicator light is lit when the engine is preheating.



(3) Start the M970 engine and check the gages for proper operation.  The gages should read as follows:




(a) The voltmeter should read between twelve and fourteen volts.




(b) The oil pressure gage should read between thirty and forty pounds per square inch with the engine WARM and running.




(c) The fuel pressure gage reading should be twelve to fourteen pounds per square inch.




(d) The pump pressure gage reading will depend on the amount of engine rpm which in turn regulates the flow of fuel.


e.
Inspect the Catwalks


(1) Check the catwalk for clogged drains.  Remove all foreign matter.


f.
Inspect the Emergency Valve and Vent


(1) Inspect the emergency valve and vent.  Ensure all valves are closed.  Operate lever "A" and ensure that the cable is activating the emergency valve lever.


g.  Inspect the Following Safety Equipment


(1) Prior to inspecting the following equipment, be sure that all of the valves are closed on the refueler.



(2) Move the control lever "A" to the OPEN position.  Pull the emergency shutoff valve control on the right side of the semitrailer.  Control lever "A" should move to the CLOSED position.



(3) Open the hose reel cabinet door.  Move the control lever "A" to the OPEN position.  Close the cabinet door.  When the door is closed, the cabinet door shutoff lever should move lever "A" to its closed position.



(4) Move control lever "A" to the OPEN position.  Check the vent next to the manhole cover to see that it has opened.


h.  Check the Semitrailer Brake System


(1) With the semitrailer air brakes applied, check the airlines and fittings for leaks.



(2) While towing the vehicle, apply the semitrailer airbrakes.  Ensure that the semitrailer brakes stop the vehicle.  Observe the braking action of the semitrailer to ensure that it does not pull to one side or the other.


i.
Check rear Axles


(1) During towing procedures check for improper axle alignment.  Improper axle alignment can be detected by excessive noise from the axles or by the semitrailer pulling to one side or wandering.


j.  Check the Engine Assembly


(1) Check the engine air cleaner indicator.  If the indicator shows red then the air cleaner needs servicing.  Remove and clean the engine air cleaner as required.  Replace the air cleaner after six cleanings or annually.



(2) Listen to the engine for excessive noise which indicates the muffler or exhaust pipes need replacing.


k.
Check Filter/Separator


(1) Check the automatic drain valve on the filter/separator for fuel seepage.  No other liquid except water should be detected at the automatic drain valve.


l.  Check the Hose Reels


(1) Unwind the hoses and check for binding in the hose reel.  Inspect the hoses for cuts and cracks.  Report any hose damage to organizational maintenance.



(2) Remove any dirt and debris that may collect in the hose reel cabinet.  Report any damage to the hose reel cabinet to organizational maintenance.


m.
Check Meter Indicator


(1) Ensure that the meter is registering fuel as it is being dispensed.


n.
Check Precheck Control


(1) Check the precheck control to ensure the shutoff float is operating properly.  The operation of the precheck control will be taught during fuel operations.


o.  Inspect the Deadman Control


(1) Unwind the deadman control hoses and check the operation of the hose reel.



(2) Inspect for damage to the control and the hoses.  Check for leaks when operating the control.


p.  Check the Deadman Gage (Meter Pressure Gage)


(1) Check this gage for damage.



(2) Check at what pressure the three inch control valve opens.  The pressure gage should read a minimum of twenty five pounds per square inch.

4.  PERFORM THE AFTER OPERATIONS PMCS ON THE M970

a.  Inspect all pipes for dents or cracks, which could cause leakage or fuel flow restriction.


b.  Drain any water and remove any dirt or debris that may collect in the piping assembly.


c.  Check the filter separator gage.  If the gage reads twenty pounds per square inch or higher, the fuses and filters need replaced. Filters and fuses will also be replaced after one year regardless.


d.  Drain water from both air reservoirs by opening the air reservoir draincocks.  Close the draincocks after all the water is drained.  Ensure the reservoir mounting brackets are tight, and the draincocks are not bent or damaged.


e.  Inspect for debris in the grille of the air cooling intake area.


f.  After each fuel operation manually drain the water from the filter separator sump.

5.  PERFORM THE WEEKLY PMCS ON THE M970

a.  Check the tires for proper air pressure.  The proper air pressure is sixty pounds per square inch for hard surface roads and forty pounds per square inch for cross-country or sand.


b.  Inspect the landing gear for loose foot pads, bent or damaged landing gear legs, and loose or missing mounting bolts.


c.  Check the Batteries


(1) Remove the battery cover.  Check the electrolyte level in each cell.  Add water as required.



(2) Check the specific gravity of each cell.



(3) Check the batteries, cables, terminals, and the battery box for damage or corrosion.



(4) Service the batteries as required.


d.  Visually inspect for loose engine cowling or shrouding.  Tighten loose nuts and bolts.


e.  Check the centrifugal pump.  Remove the pipe plug and check the oil level.  Add the seasonal OE/HDO if the oil level is below the bottom of the pipe plug hole.

6.  PERFORM THE MONTHLY PMCS ON THE M970

a.  Inspect the wheels for cracks or other damage.  Check the lug nuts for tightness.


b.  Check the Vehicle's Axles


(1) Visually inspect the bogie for obvious damage and leaks.  A Class III leak indicates an unserviceable condition.



(2) Inspect the springs for broken leaves.



(3) Visually inspect the torque rods for obvious damage.



(4) Remove and clean the screens in the nozzles.

7.  PERFORM THE LUBRICATION PROCEDURE ON THE M970

a.  Perform oil can maintenance on the following items using the seasonal OE/HDO.  These items will be oiled weekly.



(1) Manhole cover hinge.



(2) Landing gear handle.



(3) Landing gear footpad.



(4) Cabinet door hinges and latches.



(5) Hose reel side bearings.


b.  Check the engine oil level.  Fill to the required level with the seasonal OE/HDO.  Check the engine oil daily.


c.  Lubricate the following items with GAA or the equivalent prescribed grease.  Lubricate these items weekly.



(1) Hose reel hand crank operating shaft.



(2) The kingpin and pick-up.

8.  SPECIAL MAINTENANCE PROCEDURES

a.  Shear Pin Replacement.  The hoses are equipped with breakaway fittings.  These fittings are safety devices.



(1) The installation of the shear pins may be done without removing the connector from the vehicle.



(2) Retract the sleeve on the fitting and remove the broken shear pin segments.



(3) Remove three new shear pins from the compartment under the external O-ring.



(4) Retract the sleeve, then push the connector halves together and hold.  Insert the new shear pins in the three holes until they are flush.  The pins must engage the race in the mating half.  Release the sleeve.  The sleeve will then slide forward and cover the pins.


b.  Replacing the Fuses and Filters in the Filter/Separator.  The filter/ separator may have from 75 to 100 gallons of fuel, therefore clean containers must be available to store this amount of fuel.



(1) Be sure all valves are closed.



(2) Place a suitable container under the manual drain valve "N."  Open valve "N" to remove any fluid from the filter/separator.  When it is thoroughly drained, close valve "N."



(3) Remove the twelve nuts, bolts, and washers that fasten the cover to the mounting flange.



(4) Remove the cover by pulling it straight out.



(5) Remove the gasket and discard it.



(6) Unscrew the four wing nuts and remove them with the washers.  Remove the retaining plate.



(7) Starting with the lower canister assembly (nearest to the port), remove the support spacer and pull the canister assembly to the right until it drops down so it can be removed through the service port.



(8) Remove the remaining four canister assemblies in the same manner; always remove the lower canister first.



(9) Disassemble the canister assembly as follows:




(a) Remove the adapter from the canister.




(b) Remove the three fuses from each canister.  Properly dispose of the fuses.




(c) Remove the fuse clips.




(d) Remove the two gaskets from the adapter.  The outer gasket may remain in the filter/separator.  Remove it.



(10) Unscrew the plastic retainers from the element guide pipes.



(11) Slide the elements (filters) off the guide pipes.


c.  Installation of the Fuses and Filters


(1) Begin the installation of the filters on the guide pipes farthest from the service port.  Coat the O-ring in the filter with petroleum jelly.  Install the filters on the guide pipes.



(2) Install the plastic retainers and hand tighten them.  Do not tighten them.



(3) Reassemble the canister assemblies.




(a) Install the two new gaskets on the adapter end.  The inner gasket will not go in flat.




(b) Place the adapter on a bench and insert the three new GO-NO-GO fuses. Push the fuses all the way down into the holes.




(c) Place the fuse clip on top of the fuses and slide the canister over the fuses and push it into the adapter.



(4) Put a canister assembly through the service port with the adapter end down toward the bottom of the tank.  Turn the adapter end to the left and lift the canister into position on the upper guide rods farthest from the service port.  Slide the canister to the left until it fits into the outlet hole.



(5) Raise the end of the canister assembly and install the spacer near the end of the canister.



(6) Install the next canister on the top guide rods, followed by the lower row starting with the farthest installation and working toward the service port.



(7) Replace the canister retainer plate and secure it with the four wing nuts and washers.  Hand tighten the wing nuts, DO NOT use a wrench.



(8) Install a new gasket and replace the cover on the service port.  Secure it with the twelve nuts, bolts, and washers.


d.  Replacing the Buss Fuse


(1) Disconnect the negative battery cable from the batteries.



(2) Remove the buss bar cover.



(3) Remove the buss bar fuse from its clips.



(4) Install the new fifty amp fuse between the clips.



(5) Replace the buss bar cover, and reconnect the battery cable.
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UNITED STATES MARINE CORPS

MARINE CORPS DETACHMENT

1273 IOWA AVE

FORT LEONARD WOOD, MISSOURI 65473-8963

T-34C04

STUDENT OUTLINE
TROUBLESHOOTING PROCEDURES FOR THE M970
STUDENT REFERENCE:

TM 9-2320-272-10

TM 9-2330-356-14

TERMINAL LEARNING OBJECTIVE:  3534.02.02 Provided with M series tractor, semitrailer refueler, and references, perform preventive maintenance checks and services (PMCS) on semitrailer refueler, to maintain operability and identify corrective maintenance actions per the references.

ENABLING LEARNING OBJECTIVES:  

3534.02.02g Provided with M series tractor, semitrailer refueler, and references, perform M-970 troubleshooting procedures, to maintain operability and identify corrective maintenance actions per the references.

OUTLINE
1.  PROCEDURES FOR TROUBLESHOOTING THE M970 LIGHTING SYSTEM

a.  All of the Lamps Do Not Light


(1)  Check the light switch in the towing vehicle for the proper setting.  Set the light switch to the correct position.

NOTE:  Make sure there are no light switches in the on position. Arcing can occur and destroy the connector on the cable or truck.



(2) Check to make sure the intervehicular electrical cable is properly plugged into the receptacle on the semitrailer and the towing vehicle.  Pull the cable plug out and reinsert it tightly into the receptacle.



(3) Check for dirty or corroded contacts in the receptacles and the plugs of the intervehicular cable.




(a) Pull the cable plugs and check for dirt or corrosion.




(b) Clean the plugs and receptacles.




(c) Reinsert the plugs into the receptacles.


b.  One or More of the Lamps Will Not Light


(1) Check for a damaged taillight or marker light.  Replace blown bulbs.  If a repair is required report is to organizational maintenance.



(2) Check for dirty or corroded contacts in the receptacles and on the plugs of the intervehicular cable.




(a) Pull the cable plugs out and check for dirt or corrosion.




(b) Clean the plugs and receptacles.




(c) Reinsert the plugs into the receptacles.


c.  Dim or Flickering Lights.  Check for dirty or corroded intervehicular cable plugs and receptacles.  Clean the plugs and receptacles as required.

2.  PROCEDURES FOR TROUBLESHOOTING THE BRAKE SYSTEM

a.  The Brakes Will Not Release


(1) Check the trailer air supply valve on the M931.  Push the valve in to supply the semitrailer with air.



(2) Check to ensure the trailer brake control arm is in the correct position on the towing vehicle.  Push the control arm "up" to the release position.



(3) Make sure the air coupling shutoff valves are open on the towing vehicle.



(4) Make sure the air hose couplings are properly connected to the semitrailer; service to service and emergency to emergency.



(5) Check for dented or cracked airlines in the emergency air line of the semitrailer.  Report any damaged lines to organizational maintenance.



(6) Make sure the air reservoir tank drain valves are closed on both vehicles.



(7) Make sure the hose reel cabinet door is shut tightly.


b.  No Brakes or Weak Brakes


(1) Make sure the air hose coupling shutoff valves are open.



(2) Make sure the air hose couplings are properly connected between the tractor and the semitrailer.



(3) Check for bent or dented air lines in the service lines of both vehicles.  Report any damaged air lines to organizational maintenance.


c.  Slow Brake Application or Slow Release.  Check for dented or bent air lines.  Report all damaged air lines to organizational maintenance.


d.  Grabbing Brakes.  Check for moisture in the rear air reservoir.  Drain the reservoir of any moisture.  If this condition is not corrected, notify organizational maintenance.

3.  PROCEDURES FOR TROUBLESHOOTING THE M970 ENGINE

a.  The Engine Will Not Turn Over


(1) Check for loose battery cable connections.  Tighten the connections as required.



(2) Check for a discharged or a defective battery.  Check the battery cells and fill them as required.  Replace a defective battery.


b.  The Engine is Hard to Start or Turns Over Slowly


(1) Check for a discharged or a defective battery.  Check the battery cells and fill them as required.  Replace a defective battery.



(2) Check the air cleaner indicator.  If the red band is showing, clean or replace the air filter.



(3) Check the engine fuel lines and fittings for leaks.  Tighten all loose fittings and report any fuel leaks or damaged fuel lines to organizational maintenance.


c.  The Engine Turns Over but Fails to Start.  Check the fuel tank level.  Fill the fuel tank with diesel fuel only.


d.  The Engine Misfires Under a Heavy Load


(1) Check the air cleaner indicator.  If the red band is showing, clean or replace the air filter.



(2) Check the engine fuel lines for leaks.  Tighten all loose fittings.  Report any damaged fuel lines or leaks to organizational maintenance.


e.  Low Engine Power


(1) Check the air filter indicator.  Clean or replace the air filter as required.



(2) Check the engine fuel lines for leaks.  Tighten all loose fittings.  Report any damaged fuel lines or leaks to organizational maintenance.


f.  Low Oil Pressure Indicated on the Gage (Minimum of 20 PSI)


(1) Check the engine oil level.  Add OE/HDO if necessary.



(2) Check the oil pressure gage for damage.  Report any damage to organizational maintenance.



(3) Check the oil lines between the oil pressure gage and the engine for bends or kinks.  Report any damaged oil lines to organizational maintenance.

4.  PROCEDURES FOR TROUBLESHOOTING THE M970 DURING FUELING OPERATIONS

a.  Fuel Does Not Flow During Any Non-Filtered Fueling Operation


(1) Make sure tractor is running for air supply or that the air system is charged.



(2) Check the emergency valve to ensure it is open.  Open the operator Valve A.  If this valve does not open notify organizational maintenance.



(3) Make sure the proper valves are open for the fueling operation that is being performed.



(4) Check for a clogged nozzle screen.  Clean or replace the screen as required.


b.  Fuel Does Not Flow During Any Filtered Fueling Operation


(1) Check the emergency valve to ensure it is open, open the operator Valve A.  If this valve does not open notify organizational maintenance.



(2) Make sure the proper valves are open for the fueling operation that is being performed.



(3) Check to see if there is too much water in the filter/separator.  Drain the accumulated water from the filter/separator sump.



(4) Check the filter/separator gage for the proper reading.  The fuses and filters must be replaced if the gage reads above 25 psi.



(5) Check for an improperly connected nozzle or a faulty nozzle.




(a) If the nozzle is not connected properly, remove it and reconnect the nozzle properly.




(b) Report a faulty nozzle to organizational maintenance.



(6) Check for a clogged screen in the nozzle.  Clean or replace the screen as required.


c.  Fuel Does Not Flow During Any Overwing Fueling Operation


(1) Perform the six troubleshooting procedures for a filtered fueling operation that we previously discussed in this lesson.



(2) Make sure the deadman control is deactivated.


d.  Fuel Does Not Flow During Any Underwing Fueling Operation


(1) Perform the six troubleshooting procedures for a filtered fueling operation; those were also previously covered in this lesson.



(2) Make sure the deadman control is activated.



(3) Check the deadman hoses for kinks.  Straighten any kinks in the hoses.



(4) Check the deadman hoses for breaks or loose connections.  Tighten all loose connections.  Report any breaks in the hoses to organizational maintenance.



(5) Make sure the towing vehicle is properly connected to the semitrailer to supply an air source.  The deadman will not function without an outside air source.
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MARINE CORPS DETACHMENT

1273 IOWA AVE
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                                                             T-34C05

STUDENT OUTLINE
FUELING OPERATIONS WITH THE M970
STUDENT REFERENCES:

NAVAIR 00-80-T-109

TM 9-2330-356-14

TM 9130-12

TERMINAL LEARNING OBJECTIVES:

3534.01.03 Provided with M series tractor, semitrailer refueler, and references, conduct refueling operations, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.08 Provided with M series tractor, semitrailer refueler, and references, conduct defueling operations, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

ENABLING LEARNING OBJECTIVES:

3534.01.03a Provided with M series tractor, semitrailer refueler, and references, refuel fixed wing aircraft, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.03b Provided with M series tractor, semitrailer refueler, and references, refuel rotary wing aircraft, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.08 a Provided with M series tractor, semitrailer refueler, and references, defuel fixed wing aircraft, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

3534.01.08 b Provided with M series tractor, semitrailer refueler, and references, defuel rotary wing aircraft, to safely meet operational requirements with no injury to personnel or damage to equipment per the references.

Outline
1.  LOADING FUEL INTO THE M970

a.  Bond and Ground the Vehicle


(1) Bonding is electrically connecting units or containers to equalize any static potential that might exist before operations begin.  It also provides a continuous path for any static electricity that might be generated after operations begin.



(2) Grounding is electrically connecting single or bonded units to a ground rod to discharge any static potential that might exist or that might be generated, into the earth.



(3) If two or more units are bonded and one is grounded, the whole system is effectively grounded.



(4) Make sure all ground connections are made properly and firmly before any fueling operations begin.  This will assure that grounding connections will not separate, thus eliminating the possibility of sparks caused by static electricity which will ignite the fuel.



(5) Park the vehicle as directed by the truck fill stand operator.  Stop the vehicle engine, turn off all lights and unnecessary switches, set the hand brake and place the transmission in neutral.


b.  Position a fire extinguisher where it is readily available to the operator.


c.  Bottom Load the M970 (nonfiltered).  The preferred method of loading fuel in the M970 is the nonfiltered bottom load.  Bottom loading minimizes the level of static electricity buildup.  This semitrailer should only be loaded through the top manhole cover when bottom loading is not possible.



(1) Make sure all valves are closed.



(2) Remove the cover from the bottom loading connection and connect the bottom loading hose from the filling stand to the bottom loading connection.



(3) Open the emergency valve operator A by pulling it down; or parallel to the deck.

(4)  The storage facility personnel will begin the flow of fuel at this time.



(5) When filling the M970 tank by means of bottom loading, defueling, or self-loading, a test of the precheck system is mandatory.  If this system is not functioning, stop all operations.  Determine the problem and have it corrected by a qualified technician.




(a) Shortly after the fuel flow has begun, open the precheck valve D to precheck the automatic shut-off.  Opening valve D sends fuel to a float valve inside the tank to simulate a full tank condition.




(b) After twenty to twenty-five seconds, the float valve will actuate the four inch control valve in the bottom loading line and stop the fuel flow if the system is functioning correctly.




(c) Close valve D.  The fuel flow will resume in about twenty seconds.




(d) During normal loading through the bottom of the tank, the shut-off system will stop the incoming flow automatically when the fuel reaches the level of the float valve.




(e) Be prepared to stop the fuel supply at the loading facility in the event of a shut-off float malfunction, if leaks are apparent or other unusual conditions are seen.



(7) When the tank is full, the flow will stop automatically.  Close all valves, disconnect the hose from the bottom loading connection and replace the bottom loading connection cover.



(8) Drain all accumulated water after the fueling operation.




(a) Make sure all valves are closed.




(b) Put a suitable container under the manifold drain in the piping control cabinet.  Open emergency valve operator A.  Slowly open valves H and J.  Allow the fluid to drain until pure fuel begins to flow.  Close H, J and the emergency valve operator A.



(9) Remove the bonding and grounding wire(s) and stow the fire extinguisher.



(10) Complete the paperwork required by the storage facility.

2.  RECIRCULATION OF FUEL

a.  Recirculation is the process of transferring fuel from the tank of the M970, through the filter/separator, the meter, the 2 1/2 hose reel and the recirculation fitting back into the tank.  Recirculation is used to remove as much water and other contaminants as possible from the fuel.


b.  The amount of fuel to be recirculated is usually controlled by the individual unit's standard operating procedures.  The fuel must be recirculated until a clean fuel sample can be produced.  Recirculation is usually performed on a daily basis.


c.  Procedures for Performing Recirculation


(1) Open the hose reel cabinet door using both hands, then ground the vehicle.  The vehicle will always be grounded except during transit.



(2) Make sure that all valves are closed.



(3) Remove a fire extinguisher and bring it to the point of operation.



(4) Start the M970 engine and adjust the engine speed to 1000 to 1200 rpm.  This is the engine idle speed.



(5) Release the hose reel lock on the 2 1/2 inch hose by turning the hand wheel counterclockwise.  Pull all 50 feet of the hose all the way out.



(6) Remove the dust cap on the recirculation fitting and connect the single point nozzle to the fitting.



(7) Open the single point nozzle by turning the handle on the side of the nozzle forward to the "Open" position.



(8) Open valves A, H, M and R.



(9) Pull out the engine throttle and set the engine speed to 2200 to 2400 rpm.



(10) Unreel the deadman control S.  Squeeze the trigger on the deadman control to start the fuel flow.  The meter inlet pressure gage should indicate a minimum of 25 pounds per square inch.  If this minimum reading is not indicated, shut down the operation and notify organizational maintenance.



(11) The towing tractor's engine must be running to provide an air source for the deadman operation.

3.  PROCEDURES FOR OBTAINING A FUEL SAMPLE DURING RECIRCULATION

a.  The standard procedure throughout the Marine Corps is to obtain three fuel samples from the fuel in the M970 prior to refueling any aircraft.  One sample is checked for water, one sample is tested for sediment and the third sample is stored for twenty-four hours.  The samples will be tested by the Tactical Air Field Dispensing System (TAFDS) section of a bulk fuel company or fuel farm.


b.  Fuel sampling can be performed during aircraft refueling and recirculating fuel operations.  Fuel is removed through a fuel sampling adapter in the single point nozzle or the converter for the overwing nozzle as follows:



(1) Remove the fuel sampling adapter cap from the single point nozzle.



(2) Have the fuel sampling container ready.



(3) Place the end of the fuel sampling hose in the fuel sampling bottle before attaching the coupling to the adapter.



(4) Screw the fuel sampling half coupling into the adapter on the single point nozzle.  A valve in the adapter opens automatically when the coupling is screwed into the adapter allowing the fuel to flow into the container.



(5) Allow a small amount of fuel to flow into the container and stop the fuel flow by unscrewing the coupling.



(6) Rinse the container with the fuel that is being sampled and discard the fuel into a suitable container.



(7) Continue the fuel sampling operation until the container is approximately ninety percent full to allow for thermal expansion.  Unscrew the fuel sampling coupling and replace the dust cap on the adapter.



(8) After completing the recirculation and the fuel sampling procedure, secure the operation by:




(a) Releasing the deadman control S.  The fuel flow will stop.




(b) Rewind the deadman control hose.  The hose reel has an automatic rewind.  Pull on the hose to release the hose reel and guide the hose onto the hose reel.




(c) Close the single point nozzle by pulling the operating handle back to the "CLOSED" position.




(d) Remove the nozzle from the recirculation fitting.  Replace the dust cap on the fitting.




(e) To purge or remove the fuel from the dispensing system, you must evacuate the 2 1/2 inch hose.  This procedure must be performed after each fueling operation when using the 2 1/2 inch dispensing hose.  If this procedure is not performed, the hose will be too big in diameter to rewind the hose on the hose reel, and will break the shear pins in the breakaway fitting.  The breakaway fitting is a safety feature equipped on the hose reel for the two and one-half inch hose.  It consists of a breakaway coupling installed between the hose and the outlet port of the hose reel.  Should the aircraft be moved with the single point nozzle attached to the aircraft, the coupling will break apart when the hose is pulled tight against the coupling, preventing damage to the aircraft.




(f) Close valves A, H, and M.




(g) Open valves E, G, K and A.  The R valve should already be open.




(h) Adjust the engine throttle to obtain maximum engine speed of 2400 rpm for a few seconds until the evacuation is completed.




(i) After completing the hose evacuation, push in the throttle and adjust the engine to (1000-1200 rpm) idle speed.




(j) Close valves R, K, G, E, and A.




(k) Rewind the 2 1/2 inch hose onto the hose reel.  Store the fire extinguisher, and shut down the engine of the M970.

4.  PROCEDURES FOR REFUELING A FIXED-WING AIRCRAFT

a.  Approaching the Aircraft.  The positioning of refuelers to service aircraft should be performed in the same manner without variation so all personnel involved come to know exactly what to expect.



(1) Whenever possible, refuelers should proceed down the line of parked aircraft with the driving path perpendicular to the aircraft fuselage axis, at a maximum distance that the hose length will permit servicing.  Normally no turns are made except at the end of the parking line.



(2) Driving between aircraft which are parked in line should be avoided.



(3) The refueler will never be parked or driven toward any part of the aircraft or backed in the proximity to aircraft.



(4) The preferred approach is not always possible.  When the aircraft are not parked in line or hose lengths are insufficient, the refueler can be parked between the wing and the nose on an imaginary line that is no closer than ten feet from the nose or the wing tip of the aircraft.



(5) Never park in or refuel an aircraft inside a hangar.



(6) Collisions between refuelers and aircraft are inexcusable.  Refuelers must move at extremely slow speeds on parking aprons; approach methods are precise, and no refueler operator should ever feel rushed.


b.  Perform Aircraft Overwing Fuel Dispensing Operations.  Aircraft refueling operations are a two-man function requiring a nozzle operator supplied from the squadron and the refueler operator from the fuel division.  The following operation is used to fuel winged aircraft through a fill port on top of the aircraft wing.



(1) Position the refueler for an emergency drive away; do not use any chock blocks, set the tractor hand brake, place the transmission in neutral and turn off all unnecessary lights and switches.



(2) Make sure there are no ignition sources within the prescribed distances, usually within fifty feet of the operation.



(3) Verify the type of fuel that is being used for the operation.



(4) Open the hose reel cabinet door.



(5) Make sure all valves are closed.



(6) Remove a fire extinguisher from your refueler and bring it to the point of operation.



(7) Unreel the static reel cable.  Connect one cable to the grounding stud on the flight line.  Hand the other static cable to the nozzle operator.  It will be his or her responsibility to connect it to the aircraft.



(8) Start the engine of the M970 and adjust the engine speed to 1000 - to 1200 rpm.  This is the idle speed.



(9) With the aid of the nozzle operator, unreel and position the one and one-half inch fuel hose as directed by the nozzle operator.



(10) Open valves P, M, and H.  Reset the meter to zero by pushing the meter reset knob in, and turning it clockwise.



(11) If the two and one-half inch hose was used before using the one and one-half inch hose, depress and hold the deadman release plunger in the hose reel cabinet for five to ten seconds.  If this procedure is not followed, no fuel will flow to the one and one-half inch hose.



(12) The nozzle operator will connect the nozzle ground to the aircraft first, then the overwing nozzle into the aircraft fuel tank and signal the refueler operator to begin the fuel flow.



(13) Open valve A, to begin the fuel flow.



(14) Slowly adjust the engine throttle to 2200 to 2400 rpm on the signal of the nozzle operator.



(15) At the end of the fueling operation, the nozzle operator will release the overwing nozzle trigger to stop the fuel flow and signal the refueler operator.  The nozzle operator will remove the nozzle from the aircraft first, then remove the nozzle ground.



(16) The refueler operator will close valve A first then valves P, M, and H.



(17) Evacuate the one and one-half inch hose by opening valves E, G, K, P, and valve A.  Set the throttle to 2400 rpm (maximum speed) for a few seconds.  When the meter stops running backwards, the evacuation is complete.



(18) Idle down the engine, and close valves A, E, K, G, and P.

Shut off the engine.



(19) Rewind the dispensing hose.  Have the nozzle operator guide the hose evenly onto the hose reel while the refueler operator rewinds it.



(20) Disconnect the static reel cable from the aircraft first and then the grounding stud.  Do not let go of the static reel cable when rewinding until the ball stop is firmly seated against the reel.



(21) Close the hose reel cabinet door using both hands and latch it in place.


c.  Perform Aircraft Single Point Underwing Fuel Dispensing Operations.  This operation is used to dispense metered fuel from a semitrailer to an aircraft through an underwing connection.  Fuel is pumped through the filter separator, to the meter and the hose reel and then to the aircraft.  The operation is as follows:



(1) Position the refueler for an emergency drive away; do not use any chock blocks, set the tractor hand brake, place the transmission in neutral and turn off all unnecessary lights and switches.  The tractor's engine must remain running to provide an air source to the M970 to operate the deadman valve S.



(2) Make sure there are no ignition sources within the prescribed distances.



(3) Verify the type of fuel that is being used for the operation.



(4) Open the hose reel cabinet door.



(5) Make sure all valves are closed.



(6) Unreel the static cable.  Connect one cable to the grounding stud on the flight line first, then have the nozzle operator connect the second cable to the aircraft.



(7) Remove a fire extinguisher from the M970 and bring it to the point of operation.



(8) Start the M970 engine and adjust the engine speed to 1000 to 1200 rpm.  Remove the dust cover from the single point nozzle on the two and one-half inch hose.



(9) With the aid of the nozzle operator unreel all fifty feet of the two and one-half inch hose to assure the breakaway feature will be operable.



(10) The nozzle operator will connect the nozzle ground to the aircraft first then connect the single point nozzle to the aircraft.



(11) Open valves R, H, M, and A and reset the meter to zero.



(12) If the one and one-half inch hose was used prior to using the two and one-half inch hose, depress and hold the deadman release plunger for five to ten seconds to transfer the fuel flow to the two and one-half inch hose.



(13) Unreel the deadman control hose.  On the signal of the nozzle operator, activate the deadman control S by depressing the control lever.  Slowly adjust the engine speed to 2200 to 2400 rpm just after you activate the deadman control S.



(14) Observe the meter inlet gage.  The gage should indicate a minimum of 25 psi.  If the gage does not indicate a minimum of 25 psi, shut down the operation and contact organizational maintenance.



(15) At the end of the fueling operation the nozzle operator will signal the refueler operator to stop the fuel flow and then will close the single point nozzle valve.



(16) The refueler operator will release the deadman control S to stop the fuel flow and adjust the engine speed to 1000 to 1200 rpm.  Close valves A, R, M, and H.



(17) After the nozzle operator disconnects the single point nozzle and the nozzle ground from the aircraft, you must evacuate the hose.  Open valves E, G, K, R, and A.  Set the engine speed to 2400 rpm for a few seconds.  When the meter stops running backwards, and the hose is collapsed, the evacuation is complete.  If the hose is not completely evacuated, the hose will break away from the hose reel at the breakaway fitting when it is rewound.



(18) Idle down the engine.  Close valves A, R, E, G, and K.   Shut down the engine.  Replace the dust cover on the single point nozzle.



(19) Rewind the two and one-half inch hose.  Have the nozzle operator guide the hose evenly onto the hose reel while the refueler operator rewinds it.



(20) Disconnect the static reel cable from the aircraft first and then the grounding stud.  Rewind the static reel cable.



(21) Close the hose reel cabinet door using both hands and latch it.



(22) Cover and stow the fire extinguisher(s).

5. PROCEDURE FOR REFUELING A ROTARY-WING AIRCRAFT 


a.  When approaching a rotary-wing aircraft the same basic principles apply as to a fixed-wing aircraft; however, the refueler must be parked at least ten feet away from the rotor blades.


b.  Prepare the M970 for Rotary-Wing Aircraft Refueling Operations


(1) Most Marine Corps helicopters are equipped with the two and one-half inch single point fitting.  These helicopters will be refueled using the two and one-half inch dispensing hose, in the exact same manner as a single point underwing fueling operation on a fixed-wing aircraft.



(2) If the helicopter is equipped with the one and one-half inch fitting then the aircraft will be refueled using the one and one-half inch dispensing hose and the one and one-half inch closed circuit dispensing nozzle.




(a) The closed circuit fuel dispensing operation is performed in the exact same manner as an overwing fuel dispensing operation on a fixed-wing aircraft.




(b) The only exception to these procedures is the overwing nozzle must be removed from the one and one-half inch dispensing hose and replaced by the closed circuit nozzle.




(c) To remove the overwing nozzle, pull back on the quick disconnect coupling on the one and one-half inch hose and remove the nozzle.  Place the closed circuit nozzle in the dispensing hose and release the quick disconnect coupling.




(d) After the closed circuit nozzle has been connected to the aircraft, the nozzle operator will pull out on the handle locking device and push the nozzle operating handle forward to begin the fuel flow.  To stop the fuel flow, the nozzle operator will pull the operating handle backwards until it locks into position.

6.  DEFUELING AIRCRAFT WITH THE M970 REFUELER:  This operation is used to remove fuel from an aircraft.  The fuel is pumped from the aircraft through the filter separator, the meter, one of the two dispensing hoses, the bottom load adapter and into the tank of the M970.

  
a.  Defuel a Fuel Tank With the Two and One-Half Inch Hose


(1) Position the refueler for an emergency drive away, do not use any chock blocks, set the tractor hand brake, place the transmission in neutral and turn off all unnecessary lights and switches.



(2) Make sure there are no ignition sources within the prescribed limit distances.



(3) Verify the type of fuel that is being defueled from the aircraft to ensure it is the same type of fuel in the refueler.  Do not mix different types of fuel.  This will make the fuel unusable.



(4) Open the hose real cabinet door.



(5) Make sure all valves are closed.



(6) Remove a fire extinguisher from the refueler and bring it to the point of operation.



(7) Unreel the static reel and connect the first cable to the grounding stud on the flight line.  Then let the nozzle operator connect the second cable to the aircraft.



(8) Start the M970 engine and adjust it to idle speed (1000- 1200 rpm).



(9) Release the reel lock and unwind all fifty feet of the two and one-half inch hose.



(10) Remove the dust cap on the bottom load adapter and connect the single point nozzle to the adapter.  Open the single point nozzle by turning the handle on the side of the nozzle.



(11) Remove the defueling hose and the appropriate defueling nozzle from the refueler.




(a) There are two defueling nozzles; one curved single point nozzle used to defuel aircraft with a two and one-half inch single point fitting; and one nozzle used to defuel aircraft equipped with internal bladders or overwing fuel tanks.




(b) Both ends of the defueling hose are equipped with quick disconnect half couplings.  One end has a red sleeve and a silver sleeve.  Connect the defueling nozzle to this end.




(c) To connect the nozzle to the defueling hose, push the red sleeve toward the open end of the half coupling.  Hold the red sleeve against the silver sleeve and pull both of the sleeves back toward the hose.  Insert the nozzle into the half coupling and push the silver sleeve toward the nozzle to lock the nozzle into position.



(12) Remove the dust cap from outlet C and the dust cap from the open end of the defueling hose.  Pull the quick disconnect back toward the hose and connect the hose to outlet C.  To ensure a tight connection, push the quick disconnect coupling forward towards outlet C.



(13) The nozzle operator will connect the nozzle ground first then the defueling nozzle to the aircraft.



(14) Open valves R, M, G, and A.  Reset the meter to zero by pushing the reset knob in and turning it clockwise.



(15) Make sure valve E is closed and remains closed during the entire operation.



(16) Unreel the deadman control S.  On the signal of the nozzle operator, squeeze the trigger on the deadman control S to start the fuel flow.  Slowly adjust the engine speed to 2200 to 2400 rpm.



(17) Shortly after the fuel flow has begun, turn the precheck valve D to the open position to precheck the automatic shut-off float.  After approximately twenty to twenty-five seconds the fuel flow should stop, indicating that the float is working properly.



(18) Turn the precheck valve D to the closed position.  The fuel flow will resume in approximately twenty seconds.



(19) At the end of the operation, on the signal of the nozzle operator, release the deadman control S and adjust the engine speed to 1000 to 1200 rpm.  If the M970 tank should fill up before the defueling operation is complete, the fuel flow will stop automatically.



(20) Rewind the deadman control hose.



(21) The nozzle operator will remove the defueling nozzle from the aircraft and then remove the nozzle ground.



(22) Disconnect the defueling hose from outlet C on the refueler.  Replace the dust caps on outlet C and the defueling hose.



(23) Remove the defueling nozzle from the hose by pushing the red sleeve toward the nozzle.  When the red sleeve contacts the silver sleeve pull both sleeves toward the hose and remove the nozzle.



(24) Stow the defueling hose and the nozzle in the appropriate areas on the refueler.



(25) Close the single point nozzle and remove the nozzle from the bottom load adapter.  Replace the dust caps on the adapter and the nozzle.



(26) Evacuate the two and one-half inch hose.



(27) Rewind the hose on the hose reel and tighten the hose reel lock.



(28) Close all of the valves and shut off the M970 engine.



(29) Disconnect the ground connection from the aircraft first; then from the grounding stud.  Rewind the static cable.



(30) Close the hose reel cabinet door and latch it in place.  Cover and stow the fire extinguisher(s).


b.  Defuel a Fuel Tank With the One and One-Half Inch Hose.  The procedures for defueling with the one and one-half inch dispensing hose are exactly the same as the procedures for defueling with the two and one-half inch dispensing hose with the following exceptions.



(1) Depress and hold the deadman release plunger in the hose reel cabinet for five to ten seconds to deactivate the deadman system.  This procedure will allow the fuel to flow to the one and one-half inch hose.



(2) To connect the one and one-half inch hose to the bottom load adapter you must unscrew and remove the spout from the overwing nozzle.  Install the quick disconnect converter (overwing adapter) to the overwing nozzle.  Remove the dust caps from the converter and the bottom load adapter.  Connect the converter to the bottom load adapter.



(3) Open valves P, M, G, and A vice R, M, G, and A.



(4) Squeeze the trigger on the overwing nozzle to begin the fuel flow.

7.  DEFUEL AN M970 WITH AN M970.  The following operation will require two refueler operators.


a.  Prepare the Unserviceable M970 for a Gravity Unload


(1) Make sure the M970 is bonded and grounded to the portable grounding rod.



(2) Make sure all of the valves are closed.



(3) Remove a fire extinguisher from the M970 and bring it to the point of operation.



(4) Remove one four-inch bulk fuel hose from the hose trough.



(5) Remove the dust cover from outlet B.  Remove a dust cover from one end of the bulk fuel hose by pulling the two coupling latches toward the hose coupling.  Remove the dust cap.



(6) Connect the four-inch hose to outlet B.  Pull both coupling latches toward the hose until they are flush with the coupling.  This action will secure the hose coupling to outlet B.



(7) Open valves H and G.  Valves B and A will be opened after the serviceable M970 is prepared for the filtered self load operation.


b.  Perform a Filtered Self Load with the Serviceable M970


(1) Position the serviceable M970 approximately ten to twelve feet from the unserviceable M970.  Position the vehicle so the B valves will be directly across from each other.



(2) Bond and ground the serviceable M970 to the unserviceable M970.



(3) Remove the dust covers on the free end of the bulk fuel hose and outlet B, connect the free end of the hose to outlet B on the serviceable M970.



(4) Start the engine of the serviceable M970 and adjust the engine speed to 1000 to 1200 rpm.



(5) Release the lock on the two and one-half inch dispensing hose and unreel all fifty feet of the hose.  Remove the dust cap from the bottom load adapter and connect the underwing nozzle to the bottom load adapter and turn the lever on the side of the nozzle to open the nozzle.



(6) Make sure valve E is closed and remains closed throughout the operation.



(7) Open valves G, M and R.



(8) Unreel the deadman control S.



(9) Open the B valves on both refuelers at the same time.



(10) Open the A valves on both refuelers at the same time.



(11) Squeeze and hold the lever on the deadman control S and slowly adjust the engine speed to 2200 to 2400 rpm.



(12) Turn the precheck valve D to the open position to check the automatic shut off float.



(13) Close the precheck valve D.



(14) At the end of the operation, release the deadman control S and adjust the engine speed to 1000-1200 rpm.  Rewind the deadman control hose.



(15) Close the single point nozzle and disconnect it from the bottom load adapter.  Reinstall the dust caps on the bottom load adapter and the nozzle.



(16) Close all of the valves on both refuelers.  Disconnect the four-inch bulk fuel hose from both refuelers and replace all of the dust caps on the hose and the B outlets.



(17) Evacuate the two and one-half inch hose.  Rewind the hose and lock the hose reel.



(18) Shut off the engine and remove the ground wires.  Stow the ground wires and the grounding rod as required.  Stow the fire extinguisher.

8.  PUMP FUEL FROM THE M970 TO A STORAGE FACILITY

a.  Procedures for Performing a Bulk Delivery.  This operation is a nonfiltered fueling operation and is normally only used to dispose of contaminated fuel.  The fuel is pumped from the refueler tank, through the pump, and directly into a storage facility.



(1) Position the vehicle as directed by the storage facility personnel.



(2) Make sure all valves are closed.



(3) Remove a fire extinguisher from the M970 and bring it to the point of operation.



(4) Connect the grounding wire from the storage facility to a grounding stud on top of the M970.



(5) Start the M970 engine and adjust the engine speed to 1000 to 1200 rpm.



(6) Remove the four-inch bulk fuel hose from the hose trough.  Remove the dust covers from outlet B and the hose.  Connect one end of the hose to outlet B and the other end to the storage facility.



(7) Make sure valve E is in the closed position and remains closed throughout the entire operation.



(8) Open valves F, H, B, and A.  Slowly adjust the engine speed to 2200 to 2400 rpm.



(9) At the end of the operation, idle down the engine.  Close all of the valves, disconnect the bulk fuel hose and reinstall the dust caps.



(10) Stow the bulk fuel hose in the hose trough and secure the latches.



(11) Shut down the engine.  Drain any accumulated water from the filter/separator into a suitable container.



(12) Remove the grounding wire.



(13) Stow the fire extinguisher in the appropriate bracket.


b.  Procedures for Performing a Filtered Bulk Delivery.  This operation is used when filtered fuel is required in the storage facility.  The fuel is pumped from the refueler tank through the filter separator to the storage facility.



(1) Position the refueler as directed by the storage facility personnel.



(2) Make sure all valves are closed.



(3) Remove a fire extinguisher from the refueler and bring it to the point of operation.



(4) Connect a grounding wire to the storage facility and the semitrailer.



(5) Remove the four-inch bulk fuel hose from the hose trough.  Remove the dust caps from the hose and outlet B.  Connect one end of the hose to the storage facility and the other end to outlet B.



(6) Start the M970 engine and adjust the engine speed to 1000 to 1200 rpm.



(7) Open valves H, M, K, B, and A.  Slowly adjust the engine speed to 2200 to 2400 rpm.



(8) At the end of the operation adjust the engine speed to 1000 to 1200 rpm and close all of the valves.



(9) Remove the bulk fuel hose from the refueler and the storage facility. Replace all of the dust caps and stow the bulk fuel hose.



(10) Shut down the engine and stow the fire extinguisher in the appropriate bracket.
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