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       MAR 2002 
 
 

LESSON PLAN
 

FORKLIFT OPERATIONS 
 
 
INTRODUCTION 
 
 LEARNING OBJECTIVES: 
 
  1.  TERMINAL LEARNING OBJECTIVE (S)  
 

a. Provided a Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) and a 
  training area, with the aid of references, operate the tractor in support of engineer 
  operations in accordance with TM-09135B-10/1.  (1345.2.14) 

 
  2. ENABLING LEARNING OBJECTIVE (S) 
 

a. Given descriptions of Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) 
  characteristics, without the aid of references, mark each correct description in 
  accordance with TM-09135B-10/1.  (1345.2.14d) 

 
b. Provided a Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) equipped 
  with the forks attachment, a simulated haul unit, and pallets, with the aid of 
  references, load the pallets onto the haul unit in accordance with TM- 
  09135B-10/1. (1345.2.14b) 

 
c. Provided a Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) and 
  necessary tools, with the aid of references, perform before operation checks in 
  accordance with TM-09135B-10/1.  (1345.2.14e) 

 
d. Provided a Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) and  
 necessary tools, with the aid of references, perform after operation checks in 

   accordance with TM-09135B-10/1.  (1345.2.14f)
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1.  Safety and Operator Responsibilities 
1. Safety: 

a. Always fasten your seat belt prior to any and all operations of the tractor. 
b. Make sure all controls are in their neutral position. 
c. Apply the parking brake and service brake prior to starting the tractor. 
d. No passengers allowed on the tractor other than yourself. 
e. Be aware of all pinch points and ensure they are clear prior to operation. 
f. Keep hands and feet inside the cab while operating. 
g. Check all clearances with any other objects, vehicles, and power lines prior to 

operation. 
h. Safeguard any and all pedestrians that you may come in contact with. 
 

 2. Operator Responsibilities: 
a. Ensure that you are operating in a safe manner. 
b. Practice safe working habits. 
c. Be aware of any hazardous operating conditions. 
d. Ensure that you are familiar with the operation and controls of the tractor you plan to 

operate. 
e. Ensure that you abide by all safety rules and practices that govern your area of 

operation.   
 

2. Characteristics & Capabilities 
 

a. The Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) is a diesel 
engine powered, self-contained, rough terrain forklift manufactured by TEREX 
Lift Trucks, a division of Terex American. 

 
b. It is the smallest forklift in the Marine Corps with a gross vehicle weight of 

13,500 pounds. 
 

c. It is powered by a Perkins, Model 704-30T, turbocharged, 4 cylinder, direct 
injection diesel engine that produces 80 hp at 2600 RPM. 

 
d. The Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) has a 

variable displacements hydraulic pump that drives a hydraulic motor located on 
the front axle. The pump only begins to drive the motor when the accelerator is 
depressed. The hydraulic motor adjusts to give maximum torque when under 
heavy loads, or maximum flow under light loads.  Maximum speed forward and 
reverse is 20 m.p.h.. 

 
e. The Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) is a full time 

four-wheel drive, and the front axle (limited slip differential) drives the rear axle 
(locked differential) thru a drive shaft. 

 
f. It can negotiate a maximum grade of 45% with a full load. 
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g. The maximum fording depth is 36 inches. 
 

h. The fork carriage is hydraulically controlled with manual fork tine adjustment. 
 

i. The Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) has a fully 
hydraulic two section-telescoping boom. 

 
j. The maximum lifting capacity is 5,070 pounds. 

 
k. The maximum lifting height is 18 feet 9 inches. 

 
l. The maximum reach forward 10 feet 9 inches.  Measured from the front tires. 

 
m. The Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) is equipped 

with a 24-volt negative ground electrical system. 
 

n. It is equipped with either front (two wheel), crab, or 4-wheel steer. 
 

o. The tractor is equipped with a Roll Over Protective Structure (ROPS) and a 
Falling Object Protective Structure (FOPS). 

 
p. The Light Capability Rough Terrain Forklift, TX51-19M (LCRTF) is equipped 

with two pintle hooks, one permanently attached on the rear, and one removable 
pintle hook assembly with a maximum capacity of 8,000 lbs. 

 
q. The removable pintle hook is located on the left side rear fender of the forklift, 

when in the stowed position. 
 

r. It mounts on the forks when in the work position, with the pintle above the level 
of the fork tines. 

 
s. It is also equipped with a hydraulic motor disconnect which is utilized when the 

forklift is disabled and is being towed. 
 

Mission:  The mission of the TEREX TX51-19M is to load and unload palletized cargo from 
trucks, trailers, aircraft, ships and ISO containers.   
 
2. Instruments and Controls:  The following section provides illustrations and detailed 
information about the TEREX TX51-19Ms different instruments and controls. 
 
  a.  The instrument panel, figure 1-1, contains many of the engine, electrical system, 
transmission, hydraulic, and pneumatic controls and instruments.  These controls and instruments 
are described in the following paragraphs: 
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Figure 1-1
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CONTROL AND INSTRUMENT SYMBOLS 
 
This paragraph illustrates those symbols, which are normally applied on the main control 
devices and instruments of a standard machine, and those, which can be applied on accessories 
or special attachments.  
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3. Basic Operations:   
 a. Pre Operation Checks 

(1) Perform the daily before-operation checks and services before the daily initial start of 
the engine as follows: 

9 Fluid Leaks 
9 All Windows and Light Clean 
9 All lights clean 
9 Tire and Wheels 
9 Guards in Place 
9 Operators Manual and 
9 Rating Chart in Cab 
9 Boom Slide Pads 
9 Engine Air Cleaner 
9 Engine Oil Level 
9 Hydraulic Oil Level 
9 Brake Oil 
9 Engine Coolant Level 

 
(2) Before operating the machine verify the controls and functions listed below: 

9 Horn 
9 Gauges 
9 Brake Lights 
9 Reverse Lights 
9 Head Lights 
9 Turn Signal Lights 
9 Black Out Lights 
9 Wipers (front & rear) 
9 Park Brake 
9 Transmission 
9 Service Brake 
9 Accelerator 
9 Back up Alarm 
9 Steering Selector 
9 Wheel Alignment 
9 All hydraulic functions 
9 All switches 
9 Secondary Steering 
 

 4. STARTING PROCEDURES:   
  Do not operate the starter motor for more than 20  seconds at a time. If the engine fails 
  to start within that time, release the switch lever and wait 2 minutes before trying again. 
  If this precaution is not followed serious damage to the starter motor may result. 

 
(1) To start the engine proceed as follows: 

 
a. Apply the parking brake. 
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b. Place the gear lever in the NEUTRAL (N) position. 

 
c. To start the engine, turn the ignition switch on and release when the engine 

starts. If the engine does not start within 20 seconds, release the switch lever 
and wait at least 2 minutes before attempting again. 

 
d. As soon as the engine starts reduce engine speed to idle. Wait some seconds 

before engaging a gear; this allows for a gradual warm up of the engine oil and 
a better lubrication. 

 
e. Release the parking brake. 

 
f. Slowly press the accelerator pedal to start moving. 

 
 5. STOPPING PROCEDURES:   
 

(1) To stop and park the machine proceed as follows: 
 

a. When possible, stop the machine on a dry, level and firm ground. 
 

 b. Bring the machine to a smooth stop by easing up the accelerator pedal and 
   stepping down on the brake pedal. 
 

c. When stopped engage the parking brake and ensure its indicator lights up. 

 
     d. Release the service brake pedal. 
 

d. Rest the attachment coupled to the boom flat on the ground. 
 

f. Get out the operators cab and close the cab door. 
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g. Set the battery cutout switch to OFF position. 

 
 
6. LOAD CHART 
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 a. This tractor is equipped with a load chart.  If the load chart is damaged, missing, or 
unreadable the forklift will be safety deadline. 
   
 b. The load chart must be used to determine a safe boom angle and boom length, with 
respect to the weight of the load.   
 
 c. The angle and extension indicators must be used along with the load chart instructions to 
determine correct boom lifting capacities. 
  (1) Boom Angle - Is the angle determined when the boom is raised from a horizontal 
position. 
  (2) Boom Length - Is the distance from the center of the boom hinge pin at the base of the 
boom to the end of the last boom section.  The alpha characters, “A”, “B”, or “C” on the left side 
of the boom, indicate this distance. 
    
 d. For any lifts made, all corresponding load charts are read the same way. 
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  (1) Boom lengths are shown along the bottom, and listed as ZONE (-) through (E). 
  (2) Above each boom length gives a complete range of boom angles. 

(3) Each ZONE, shown on the bottom right hand corner, will give a specific weight that 
     can be safely lifted for that ZONE. 

 
7. CHANGING ATTACHMENTS 
 

1. Disconnect the quick connectors from the fork rotate cylinder and connect them 
to the attachment lock / unlock cylinder. Then disconnect the quick connectors 
from the side shift cylinder. 
 
2. Disconnecting the quick connectors of the attachment, and connect the 
hydraulic locking pipes of the attachment to couplings. 
 
3. Operator the Joystick function to unlock attachment pins. 
 
4. Rest the attachment flat on the ground. 
 
5. Tilt the holding frame forward and retract the boom to release the attachment 
upper lock. 
 
6. Move back with the machine (or with the boom) and drive to the new 
attachment going to be coupled. 
 
7. Hold the frame tilted forward and hook the upper pins of the new attachment. 
 
8. Retract and raise the attachment a few inches. Attachment will center 
automatically on the quick coupling frame. 
 
9. Operate the joystick function to lock the attachment. 
 
10. Couple the connectors of the attachment, to the quick couplings of the frame. 

 
 
8. TOWING THE MACHINE 
 
  Each towing situation presents special problems, which cannot be anticipated in advance. 
Therefore, the following procedures are general in nature. Additional steps may also be 
necessary to safely tow the machine under a given set of circumstances.  If it becomes necessary 
to tow the machine, proceed as follows: 

1. Attach a tow bar from the towing vehicle to the lowing lugs on rear of machine. 
2. Tow the machine for short distances and at a low speed only (max. speed 20 mph). 
3. Select the two-wheel steer. 
4. Disconnect the hydraulic motor from the axle. 
5. Move the speed selection lever to neutral and release the park brake. 
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9. EMPLOYMENT 
 

(1) General Forklift Operation:  In a garrison or field environment, the Light Capability 
  Rough Terrain Forklift, TX51-19M (LCRTF) can be used for loading and unloading 
  trailers, trucks, aircraft, ISO containers and ships. 

(a) When positioning the forklift to pick up or deposit a load, it should be brought in 
       square to the load. 

   (b) Use side shift to align the carriage if needed. 
   (c) When working in uneven terrain or the load is at an angle, use the rotation or 
         oscillation control. 
   (d) Always carry a load against the fork carriage. 
   (e) Carry the load as low to the ground as possible or 12 to 18 inches. 
   (f) The fork carriage should be tilted back when carrying a stable load. Not all loads 
         are to be considered stable, some loads need to be carried with the carriage level. 
   (g) Wide loads should be carried centered on the forks. 
   (h) When hauling bulky loads travel in reverse. 
   (i) When hauling a load up a steep grade travel forward with forks tilted to the rear. 
   (j) When hauling a load down a steep grade travel in reverse with the forks tilted to the 
         rear. 
 
IMPORTANT: NEVER exceed the rated capacities of the forklift. 
    NEVER add extra counter weight. 
    NEVER add fork extensions. 
 

(2) Operating the Forklift:  The engine should be permitted to operate through a short 
warm-up period at all times prior to putting the forklift in action.  This enables the 
operator to observe the various indicating instruments and check operation of the 
engine. 
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10. OPERATING THE CONTROL LEVER: 
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11. TILTING THE FORKS FORWARD AND REARWARD: 
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12. SIDE SHIFTING THE FORKS: 
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13. ROTATING THE FORKS: 
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14. QUICK COUPLING THE FORK ATTACHMENT: 
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