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aids required for further study. This module can be found at 
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of training materials that cover the subjects in this manual in more detail. Ask your 
instructor or supervisor to recommend additional resources. 
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Introduction 
 
Lift trucks save companies many hours in material handling and storage. Lift trucks 
include forklift trucks, order pickers, and reach trucks.  
 
Lift trucks must be carefully handled by only authorized operators. When handled 
negligently and unsafely, lift trucks may be dangerous. Most lift truck accidents are 
caused by operator carelessness, use by unauthorized personnel, or improper 
maintenance.  
 
This manual provides information for the safe operation of lift trucks. The discussions in 
this manual are presented in three sections: Forklift Truck, Order Picker, and Reach 
Truck. The purpose of this manual is to provide information for training in order to 
reduce, and, if possible, eliminate accidents, prevent injuries to operators and other 
personnel, and eliminate damage to facilities and merchandise. 
 
The primary responsibility of an industrial truck operator is to use the powered industrial 
truck safely following the instructions given in the training program and to operate the lift 
trucks in a very serious manner. 
 
Objectives 
 
You should be able to perform the following tasks at the conclusion of your study of this 
manual:  

1. Identify the parts of the lift truck. 
2. Identify the types of lift trucks. 
3. Know lift truck safety and operating rules. 
4. Know what to look for when inspecting the lift truck. 
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General Safety Rules 
 
Before operating any lift truck, including a forklift truck, an order picker, or a reach 
truck, know the safety components and general safety guidelines.  
 
Safety Components  
 
The safety components of operating a lift truck include the following:  

1. The operator’s knowledge and skill  
2. The operator’s care of the equipment 
3. The operator’s high regard for personal safety and the safety of others  

 
General Safety Guidelines  
 
Before operating the forklift truck, order picker, or reach truck, review the following 
guidelines:  
 

• Do not operate the lift truck unless you are authorized and trained to do so. Read 
and abide by all warnings and instructions contained in the operator’s manual and 
the safety manual.  

 
• Do not operate the lift truck until all systems are checked. Be sure all safety 

guards and covers are in place. Be sure the safety interlock switches are operative. 
Make certain the battery gates are securely locked in position. Report any unsafe 
condition immediately. Do not operate the lift truck until all systems function 
properly.  

 
• Operate the lift truck only from a chosen operating position. Never place any part 

of the body between the mast uprights or outside of the truck when operating the 
vehicle. 

 
• Do not carry passengers. 

 
• Do not allow anyone to stand or pass under the load or lifting mechanism.  

 
• Elevate the lifting mechanism only to pick up or stack a load. Always watch for 

obstructions, especially overhead.  
 

• When crossing an intersection, always stop and sound the horn. 
 

• Do not overload the lift truck. Check the specification plate for the capacity (load 
weight and load center information).  

 
• Slow down for turns and uneven or slippery surfaces. Uneven or slippery surfaces 

could cause the lift truck to slide or tip. Always keep one foot free from the dead 
man’s brake pedal.  
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• Be mindful of objects extending from the rack, shelves, or walls that could cause 

injury.  
 

• Use extreme care when traveling without a load. Excessive speed with sudden 
turns may cause the truck to tip over.  

 
• Always look in the direction of travel. Keep a clear view. When the load 

interferes with visibility, face in the direction of travel with the load trailing. 
Travel with the load or lifting mechanism as low as possible.  

 
• When using the forks, spread the forks as far apart as the load will permit. Before 

lifting, be sure the load is centered and the forks are pushed completely under the 
load.  

 
• Do not handle unstable or loosely stacked loads. Use special care when handling 

long, high, or wide loads.  
 

• Obey all traffic regulations. Yield the right of way to people walking on the street. 
Slow down and sound the horn when you are crossing aisles or when your vision 
is blocked. 

 
• When leaving the truck, place the controls in neutral. Set the parking brake, and 

fully lower the lifting mechanism. Turn off the power, and remove the key.  
 

• Lift, lower, and travel with the forks in the proper load-carrying position. Always 
travel with the reach mechanism in full-retracted position.  

 
OSHA Standards 
 
The Occupational Safety and Health Administration (OSHA), a part of the U.S. 
Department of Labor, requires that anyone who operates a powered industrial lift truck is 
trained and then certified as a lift truck operator. OSHA standards require a training 
program based on the trainee’s prior knowledge and skill, the types of powered industrial 
trucks used in the workplace, the hazards in the workplace, and the operator’s 
demonstrated ability to handle a powered industrial truck safely. The training must 
include instruction on the differences between industrial lift trucks and automobiles, 
inspection of the lift truck before use, operator maintenance, safe operation of the lift 
truck, and emergency procedures.   
 
According to OSHA, the operator must be trained on the same equipment and in the same 
environment in which he or she will operate.  A variety of instruction methods such as 
lecture, multimedia, and demonstration is recommended during the training. 
The training is good for 3 years, after which the operator must take a refresher training 
course. Refresher training may be required whenever changes are made to the facility and 
the changes require the operator to drive differently. Refresher training is also needed 
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when a different forklift is introduced into the workplace. Additionally, refresher training 
may be required whenever the operator is involved in an accident or in a near accident or 
is seen driving recklessly. Refresher training may also be expected when the operator is 
being given an annual performance review and his or her performance is not quite 
satisfactory in forklift operation. Refresher training usually includes those topics deemed 
necessary as well as a hands-on performance activity directly related to the operator’s 
normal work activities. The training does not certify a person to be a lift truck operator. 
The company for whom that person works must actually certify someone for that 
position. 
 
Operators need to understand how to inspect a lift truck before beginning work. The 
operator must be able to demonstrate the ability to inspect the lift truck according to the 
daily or shift inspection checklist. The operator must also be able to properly complete 
the checklist and know who to submit this information to if the lift truck needs 
maintenance. 
 
The lift truck operator must be able to demonstrate that he or she can operate the type of 
lift truck used in his or her place of work correctly and safely. This must be demonstrated 
to the trainer during the performance phase of the training. It is important that the 
operator is able to show at least a basic understanding of the lift truck and its controls as 
well as the ability to move the product in the typical area of operations properly. Without 
this demonstration, the lift truck operator must not be allowed to operate without 
additional training and practice.   
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Progress Review A 
 
1. Safety components of operating a lift truck do not include the operator’s: 
 a. skills and abilities. 
 b. care of equipment. 
 c. sense of humor. 
 d. regard for the safety of others. 
 
2. To operate a lift truck safely: 
 a. start the lift truck without checking the systems. 
 b. bring a friend to sit with you. 
 c. raise and lower the lifting mechanism several times. 
 d. read all the warnings in the operator’s and safety manuals. 
 
3. Lift truck operators should always: 
 a.  slow down for turns and uneven or slippery surfaces. 
 b.  drive the same speed no matter what. 
 c. drive faster without a load. 
 d. drive backwards as much as possible. 
 
4. When leaving the truck, the lift truck operator should: 
 a. put the controls in drive. 
 b. set the parking brake and fully lower the lifting mechanism. 
 c. leave the key in the ignition for the next person. 
 d. honk the horn to signal the end of the shift. 
 
5. OSHA stands for: 
 a. Oceanographic Safety and Home Administration. 
 b. Occupation Specific Health Association. 
 c. Occupational Safety and Health Administration. 
 d. Occupied Standards Housing Agency. 
 
6. According to OSHA, lift truck operator training or refresher training is good for: 
 a. 1 year. 
 b. 2 years. 
 c. 3 years. 
 d. 5 years. 
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The Forklift Truck 
 
A forklift truck is compact. This shape allows the truck to move easily in plant storage 
areas. The forklift weighs two or three times as much as a car. This weight is necessary to 
support the loads that the forklift carries. A forklift truck uses the rear wheel for turning. 
This truck uses the front or drive wheels for power. The rear-wheel steering gives the 
forklift easier movement in tight spaces. The front wheels power or drive the forklift. The 
front wheels also serve as a balance point between the weight of the forklift and the 
weight of the load. Figure 1 is an illustration of the basic parts of a forklift. 
 
Figure 1 – Parts of a Forklift  

 
 
 
Counterbalance Forklift Components 
 
A typical counterbalance forklift may be generally described as the truck proper, which 
is a motorized machine with wheels and/or tracks powered through a drive train. It may 
also be described as a liquefied petroleum gas-, petrol-, or diesel-fueled internal 
combustion engine or an electric motor(s), either direct current or alternating current, 
powered by either a battery or fuel cells.  
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The counterbalance forklift is comprised of several main components. 
 
• The mast is the vertical assembly that does the work of raising, lowering, and tilting 

the load. The mast is either hydraulically operated consisting of one or more 
cylinder(s) and interlocking rails for lifting and lowering operations and for lateral 
stability, or it may be chain operated with a hydraulic motor providing motive power. 

 
• The carriage is made of flat metal plates and is moved along the mast either by chains 

or by being directly attached to the hydraulic cylinder. 
 
• One or more forks are the L-shaped members that engage the load. Usually the back 

vertical portion of the fork attaches to the carriage by means of a hook or latch (Class 
I to IV forks), but some forks use a shaft mount. The front horizontal portion (which 
is usually tapered for ease of insertion) is inserted into or under the load, usually on a 
pallet (also known as a skid). Alternatively, a variety of other equipment is available, 
including slipsheet clamps, carton clamps, carpet rams, pole handlers, container 
handlers, roll clamps, and others. 

 
• A load backrest is fitted when the load is higher than the top of the carriage and is a 

rack-like extension either bolted or welded to the carriage to prevent the load from 
shifting backward. 

 
• Rider-operated machines have a driver’s overhead guard, which is a metal roof 

supported by posts, that helps protect the operator from any falling objects. 
 
• The cab may contain a seat for the operator, along with the control pedals, steering 

wheel, levers, and switches for controlling the machine and a dashboard containing 
operator readouts. The cab may be open or closed but is bounded by the cage-like 
overhead guard assembly. 

 
• Counterbalance machines have a counterweight, which is a heavy iron mass attached 

to the rear of the machine, necessary to compensate for the load. In an electric 
forklift, the large lead-acid battery itself may serve as part of the counterweight. 

 
At the other end of the spectrum from the counterbalance trucks are more high-end 
specialized trucks. These include counterbalance trucks and narrow aisle trucks.  
 
Articulated counterbalance trucks are, unlike most other lift trucks, front-wheel steer and 
a hybrid VNA (very narrow aisle) truck designed to be both able to offload trailers and 
place the load in narrow aisle racking. Increasingly, these trucks are able to compete in 
terms of pallet storage density, lift heights, and pallet throughput with guided VNA 
trucks. 
 
Guided VNA trucks are rail or wide guided and available with lift heights up to 12 meters 
(40 ft) non top-tied and 30 meters (98 ft) top-tied. The two forms available are man-down 
and man-riser where the operator elevates with the load for increased visibility or for 
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multilevel break bulk order picking. This type of truck, unlike articulated narrow aisle 
trucks, requires a high standard of floor flatness. 
 
The weight of the forklift truck combines with the front-wheel drive and rear-wheel 
steering. This combination helps the truck to offset the weight of the load. The front 
wheel serves as a center of gravity. In Figure 2, the weight of the load is equal to and is 
counterbalanced by the weight of the lift. In Figure 3, the weight of the load is greater 
than the offsetting ability or rated capacity of the truck. A dangerous situation exists 
when the forklift and the load are unbalanced. Always check the capability of the truck to 
lift and place materials.  
 
Figure 2 – Weight of Load Equal to Weight of Lift 
 

 
 
Figure 3 – Weight of Load Greater than Weight of Lift 
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An overloaded forklift can become unbalanced. When a forklift becomes unbalanced, as 
illustrated in Figure 4, the rear of the forklift rises from the floor. The rear wheels steer 
the truck. If the rear wheels rise from the floor, the operator has lost control of the 
forklift. Always remember the main operating characteristics of the truck. These include 
the rear-wheel steering, front-wheel drive, and offset load. 
 
Figure 4 – Overloaded Forklift 
 

 
 
 
 
Capabilities 
 
Modern industrial forklifts are capable of moving, lifting, and placing thousands of 
pounds of material. The operator of a 6,000-pound capacity forklift is responsible for 
16,000 pounds of forklift and cargo.  
 
The forklift moves, lifts, and places materials. Overloading the forklift causes an 
imbalance resulting in a hazardous driving condition. Overloading also affects the 
capability of the forklift to lift and place materials.  
 
The capacity of a forklift is the load the truck is capable of carrying. The forklift operator 
must know the carrying and lifting capacity of the forklift. The carrying capacity is the 
weight of the load that the forklift can carry at ground level or with the forks down. The 
lift capacity is the weight of the load that the vehicle can lift and place safely. The 
carrying capacity is usually greater than the lifting capacity. 
 
Lifting and placement of a load affects the balance of a forklift. Figure 5 shows the cone 
of balance. This phrase describes the weight of the forklift offsetting or counter balancing 
the weight of the load. 
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Figure 5 – The Cone of Balance 
 
 

 
 

 
In lifting the load, the operator must consider the lifting capacity of the truck. Remember 
that the carrying capacity is usually greater than the lifting capacity. This is true because 
a lifted load changes the balance set up by the weight of the forklift and the weight of the 
load. When the distance between the front drive wheel and the center of the load 
increases, the weight of the load that the forklift can lift decreases as shown in Figure 6. 
 
Figure 6 – Lifting the Load 
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In Figure 7, the operator extends the load to the height of the mast. Note the increase in 
the distance between the drive wheel and the center of the load. 
 
Figure 7 – The Extended Load 
 

 
 
Figure 8 shows the operator tilting the mast to place the load on a higher surface. Tilting 
the mast extends the distance between the drive wheel and the center of the load. When 
the mast tilts, there is a critical point in the balance of weight between the forklift and the 
load.  
 
Figure 8 – Tilting the Mast 
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If the forklift overloads, the mast can act as a lever when tilted. This lever action causes 
the forklift to become unbalanced and fall forward. Forklift operators must know the 
carrying and lifting capacity of the forklift. Every industrial forklift is required by federal 
safety law to have a nameplate and capacity rating. Be careful when moving, lifting, and 
placing materials with a forklift truck.  
 
The capacity rating of the forklift appears on the nameplate. The nameplate is located on 
the side of the operator’s seat. The nameplate states the height of the lift and the load 
capacity of the forklift. In Figure 9, the load capacity of the forklift is 16,000 pounds. The 
number 24 under A and C on the nameplate refers to a load center of 24 in. The load 
center is diagramed on the left side of the nameplate. The height of lift is 180 in. as 
shown under B on the nameplate. The forklift to which this nameplate attaches can carry 
and safely lift 16,000 pounds up to 15 ft high. The load is centered 24 in. from the mast 
and 24 in. above the forks. 
 
Figure 9 – The Nameplate 
 

 
 
Lift Truck Data 
 
Lift trucks are made for many different uses. Not only do load capacity and terrain uses 
differ, but also the kinds of situations where a lift truck can operate vary.  
 
Some lift trucks cannot be used near food products. Others cannot be used around 
chemical vapors or grain, metal, or fiber dust. Only lift trucks with special non-sparking 
and low-heat safeguards can be used in such areas. The following are the different types 
of lift trucks: 
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Type D Diesel: few safeguards against hazards 
Type DS Diesel: more safeguards than D, such as exhaust, fuel, and electrical safety 

features 
Type DY Diesel: more safeguards than DS and no electrical equipment; includes a 

temperature limitation feature 
Type E Electric: few safeguards against fire and electric shock hazards  
Type ES Electric: more safeguards than E, such as spark-arresting features and 

suppression of surface sparks 
Type EE Electric: more safeguards than ES by enclosing all electrical equipment 
Type EX Electric: more safeguards than EE; constructed for use around certain 

flammable vapors, dust, and fibers  
Type G Gasoline: few safeguards against fire hazards  
Type GS Gasoline: more safeguards than G, such as fuel, exhaust, and electrical 

safety features 
Type LP Propane gas: few safeguards against fire hazards 
Type LPS Propane gas: more safeguards than LP, such as fuel, exhaust, and electrical 

system safety features 
  
Your employer has the appropriate lift truck for your work area. Your job is to 
understand any restrictions on operating the lift truck and never operate it where you 
could be exposed to hazardous chemicals, set off a fire or explosion, or create some other 
problem. 
 
Summary 
 
The forklift truck lifts, transports, and positions materials. The forklift truck is powered 
by front-wheel drive and steered by the rear wheels. The weight of this truck offsets or 
balances the weight of the load. 
 
By understanding the qualities and abilities of the forklift, the operator can operate the 
truck more safely and efficiently. The forklift operator must never exceed the rated 
capacity of the forklift truck. 
 
 
 



Career Readiness 
 

Industrial Lift Trucks  15 

Progress Review B 
 
1. Identify these parts of a forklift.  
 
 

 
  
 
 
2. The counterbalance principle as applied to a forklift: 
 a. will help to keep the forklift riding smoothly. 
 b. is necessary to compensate for the weight of the load. 
 c. needs compressed air to lift heavy loads. 
 d. is not necessarily a good principle. 
 
3. The counterbalance forklift does not include: 
 a. the mast and the carriage. 
 b. the cab and the counterweight. 
 c.  pallets and skids. 
 d. the forks and the backrest. 
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4. If the forklift is overloaded: 
 a. nothing will happen. 
 b. the load will explode. 
 c. it may tip over. 
 d. the engine will stop. 
 
5. A forklift’s carrying capacity is: 
 a. usually greater than its lifting capacity. 
 b. the weight of the load it can carry at ground level. 
 c. the weight of the load it can lift and place safely. 
 d. usually less than its lifting capacity. 
 
6. A forklift is: 
 a. powered by its front wheels. 
 b. steered by its front wheels. 
 c. powered by its rear wheels. 
 d. 4-wheel drive. 
 
7. What information is not found on the nameplate or capacity rating of a forklift?  
 a. The model number 
 b. The capacity rating 
 c. The forklift’s mileage 
 d. The lift and load capacity of the forklift 
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Forklift Truck Maintenance  
 
For a forklift truck to function properly, the truck must be maintained and serviced often. 
This care and maintenance begins with the operator. Forklift truck maintenance and 
service include inspection checks, visual checks, and operational checks by the forklift 
operator. 
 
Inspection Checks  
 
Check the forklift before the start of each shift or operating cycle. These pre-checks 
enable the operator to spot potential trouble areas. Before- and after-operations 
inspections are often called preventive maintenance.  
 
The company should have an inspecting checklist for the forklift. Follow and mark the 
inspection checklist(s) to examine the forklift before driving. (See figures 10, 11, and 12.) 
Inspect the forklift before the start of each shift. Notify your supervisor of any safety 
failures before operating the forklift.  
 
Figure 10 – Gas, LPG, or Diesel Forklift Checklist 
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Figure 11 – Electric Forklift Checklist 
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Figure 12 – Forklift Pre/Post-Operational Check 
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The forklift inspection checks can be divided into two categories: visual checks and 
operational checks.  
 
Visual Checks  
 
Visual checks include the following:  
 

1. Engine Oil Level  
Be sure the engine oil level is up to the “full” mark on the dipstick. Never over-
fill the crankcase. An excessive oil level can cause oil consumption, smoking, 
heavy carbon deposits, and fouled spark plugs.  

 
2.   Radiator Coolant Level  

Always turn the engine off when checking the coolant level in these radiators. Be 
sure the engine is cool before opening the radiator. Never remove the radiator cap 
when the engine is hot. On vertical flow radiators, be sure the coolant is 1 in. from 
the top of the tank. In cross-flow radiators, be sure the coolant is not above the 
water level tab. 

 
3.  Fuel Level  

Be sure the fuel tank is filled. Check the filler cap to be sure it is in place and 
undamaged.  
 
WARNING: Failure to heed NO SMOKING or OPEN FLAMES signs around 
fuel can result in serious injury or death. 

 
4.  Hydraulic Oil Level  

Check the oil level by tilting the upright all the way back and the lifting forks to 
full height. If the upright bounces or the fork carriage refuses to go all the way up, 
add oil.  
 
WARNING: Hydraulic oil will be hot after the lift has been running. 
 

5.  Tires  
Check all tires for cuts, breaks, and signs of uneven wear. Remove all material 
imbedded in the treads. Wipe off all oil, grease, or gasoline. Check the inflation 
pressure on the pneumatic tires.  

 
6.  Battery Connector  

Be sure that the forklift battery connections are tight.  
 
 WARNING: Batteries produce hydrogen gas, which is very flammable. Never 

smoke or allow hot work around batteries. 
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7.  Head and Tail Lights  
Be sure all the lights are working properly. Replace any burned-out bulbs 
immediately.  

 
8.  Warning Lights  

Start the engine and be sure all dashboard warning lights are working properly. 
Make it a habit to glance at all lights and gauges when operating the forklift to be 
sure the vehicle is functioning properly.   

 
9.  Hour Meter  

With the engine running, be sure the hour meter is working. This check is 
important since all other maintenance checks depend on work hour records.  

 
10. Other Gauges and Instruments  

Warm up the engine. Then, check the readings for engine oil pressure, water 
temperature, and ammeter charge rate.  

 
 
Operational Checks  
 
Operational checks include the following:  
 

1.  Horn  
Be sure the horn works properly.  

 
2.  Steering (especially power steering)  

With the engine running, turn the steering wheel both ways until it stops. Be sure 
the steering does not feel loose and the pump does not squeal before reaching the 
stops.  

 
3.  Service Brakes  

Push the brake pedal in. Be sure it has free travel before meeting resistance. 
Depress the brake pedal once more and hold for at least 10 seconds. Be sure the 
pedal is solid, not spongy, and does not drift under pressure.  

 
4.  Parking Brake  

Apply the brake fully to be sure the brake IS functioning properly.  
 
5.  Seat Brake  

Locate the seat and the parking brake on the truck. Be sure both brakes are 
working properly. Make the check while sitting on the seat. As the machine starts 
to move, raise from the seat just enough to apply the brakes. Listen to be sure the 
power to the drive has been cut off.  
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6. Seat Safety Switch  
The seat safety switch ensures that the operator is seated in the seat before the 
engine will start or the battery-powered truck can be shifted into gear.  

 
7.  Brake Switch  

The brake switch connects to the service brake linkage. Check the brake switch 
while sitting on the seat of the forklift. Have the KEYSWITCH on and the buttons 
placed in FORWARD or REVERSE. Then, check the break switch. Push the 
brake pedal with the left foot. Be sure the circuit is broken before applying the 
brakes. The switch operation normally takes place in the first 3/4 to 1 in. of brake 
pedal travel.  

 
8.  Hydraulic Controls 

Be sure the lift and tilt cylinders move when the lift or tilt levers are moved. Be 
sure the lift cylinder holds the load in an elevated position without a noticeable 
downward drift. The tilt cylinder should not allow the load to drift forward or 
backward.  

 
9.  Obvious Damage and Leaks  

Thoroughly check the forklift for any damage or leaks. Record any damage or 
leaks on the checklist. The operator should also use the eyes, ears, and nose all the 
time the forklift is being operated. Listen for excessive or unusual noises. Watch 
for rough running, stalling, or smoking of the engine. Always stop the truck 
immediately and report anything that is not working properly.  

 
The operator should not try to repair the lift truck. Repairs attempted without the proper 
tools may result in damage. Unauthorized repairs can damage the truck. This damage 
may result in loss of time and a repair bill.  
 
Additional Maintenance Considerations 
 
Review the following additional maintenance procedure outlined below.  

1.  Operator  
OSHA requires an operator be trained and certified. No one should operate a 
powered industrial forklift unless trained to do so. Only authorized personnel 
should be permitted to operate the forklift. No operator should operate a non-
approved industrial forklift in a posted hazardous area. Controlled lighting of 
adequate intensity should be maintained in all operating areas. Where general 
lighting is less than 2 lumens per square foot, auxiliary lighting should be 
provided on the forklift. When leaving a powered industrial forklift unattended, 
check for the following:  

 a.  The controls must be in neutral.  
 b.  The forks must be completely lowered.  
 c.  The brakes must be set.  
 d.  The power must be shut off.  
 e.  The key (or battery connector) must be removed.  
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2.  Forklift  
 Review the safety rules and warning decals located on the forklift. Before 

operating a forklift, make an inspection according to the operator’s daily checklist 
supplied from the manufacturer. If the forklift does not meet all the checks, report 
the matter to the supervisor. Do not operate the forklift until it is safe to do so. 
Repairs and adjustments should be made by authorized personnel only.  

 
3.  Battery Retainers  

Battery retainers must be in position and securely locked before moving the 
forklift. The weight of a forklift battery is between 1,000 and 3,000 pounds. 

 
4.  Battery Handling  

Never check the water level in an industrial storage battery with a match or 
lighter. Use a flashlight. The gas the battery gives off is hydrogen and is highly 
explosive. Use a roller conveyor or a suitable overhead hoist when changing 
batteries.  

 
Chain hoists should be equipped with chain containers. When using a hand hoist, 
cover the battery with a sheet of plywood or similar nonconductor. This device 
prevents chain shorting across terminals or cell connectors. Before changing the 
batteries, set the forklift brakes securely. All battery handling should be 
performed by authorized personnel only.  

 
5.  Passengers  

Do not permit passengers to ride on industrial forklifts. When it is necessary for 
passengers to ride, a safe place should be provided. Instruct all passengers in basic 
forklift safety. All of the operator’s safety rules listed below apply to passengers 
as well. Only authorized personnel should be allowed to ride the forklift. 

 
6.  Operator Safety  

Know the following safety rules:  
a. Keep legs and feet within the confines of the operator’s compartment.  
b. Never put hands, arms, or legs between the uprights of the mast or outside the 

running lines of the forklift.  
c. Keep hands, arms, head, and legs clear of any moving parts.  

 
7.  Safety Belts and Tethers  

All the forklift’s safety belts and tethers are provided for the operator’s safety and 
must be worn whenever operating.  

 
Additional Maintenance Practices 
 
Powered industrial forklifts can become hazardous if scheduled maintenance is neglected. 
Therefore, approved maintenance facilities should be provided. Maintenance and 
inspection of all powered industrial forklifts should be performed. These principles also 
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apply to order pickers and reach trucks. Follow the practices outlined below.  
   

1. Obey a scheduled preventive maintenance, lubrication, and inspection program.  
2. Permit only qualified and authorized personnel to maintain and inspect industrial 

forklifts.  
3. Keep brakes, steering and control mechanisms, warning devices, and lights in safe 

operating condition.  
4. Inspect all structural parts of the lift and tilt mechanisms carefully and regularly.  
5. Inspect and lubricate the lift chains.  
6. Inspect the safety guards and safety devices regularly to ensure their proper 

effectiveness.  
7. Inspect and maintain all hydraulic systems using recommended practices.  
8. Keep the capacity rating, operation, and maintenance instruction plates, tags, or 

decals in a legible condition.  
9. Inspect and maintain batteries, motors, controllers, limit switches, protective 

devices, electrical conductors, and connections using recommended practices.  
10. Pay special attention to the condition of electrical insulation.  
11. Keep industrial forklifts clean to prevent fire hazards and to ensure detection of 

loose or defective parts.  
 

Modifications and Additions  
 
Changes and additions on the forklift should not be performed by the customer or 
operator. Any changes to the lift truck must be approved by the manufacturer, and 
changes to weight/capacity must be stenciled on the lift truck. Changes on capacity, 
operation, maintenance instruction plates, and tags must be approved by the local 
company. Replacement parts should also be company approved.  
 
Summary 
 
Forklift trucks enhance the industry’s material handling operations. The forklift operator 
is responsible for the truck’s care and maintenance. This includes inspecting the forklift 
and performing operational and visual checks.  
 
Remember, the forklift operator is responsible for ensuring that the forklift is in safe 
working order before beginning work.  
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Progress Review C 
 
1. Forklift truck inspection checks should be done: 
 a. only by a supervisor when he or she has time. 
 b. by the forklift operator before each shift. 
 c. by all workers at the end of the day. 
 d. by volunteers once a month. 
 
2. Visual checks do not include checking the: 
 a. engine oil level. 
 b. radiator water level. 
 c. brakes. 
 d. tires. 
 
3. Operational checks do not include checking: 
 a. all lights. 
 b. the brakes. 
 c. the hydraulic controls. 
 d. the steering. 
 
4. OSHA regulations require forklift truck operators to: 
 a. be anyone with a valid driver’s license. 
 b. be a U.S. citizen. 
 c. have 10 years of experience. 
 d. be trained and certified. 
 
5. Forklift operators should:  
 a. permit any employee of the company to inspect the forklift. 
 b. keep most control mechanisms safe. 
 c. be sure the forklift is in safe working order. 
 d. wash all forklift parts with soap and water. 
 
 
 



Career Readiness Teacher Resource 
 

  Industrial Lift Trucks 

Forklift Safety  
 
Safe operation of a powered industrial forklift is a combination of careful attention to the 
job and common sense. In addition to the safety rules listed earlier, the following safe 
driving practices should be used. 

1. The company should ensure that only trained, qualified, and authorized persons 
operate forklift vehicles.  

2. Be sure a safety cage is attached to the forks when a forklift is used to carry a 
worker.  

3. Federal safety regulations prohibit riders on a forklift. Never transport a fellow 
worker. Riders on the forks or on the vehicle body should never be allowed.  

4. Always be mindful, attentive, and watchful of pedestrians and bystanders. Travel 
slowly in pedestrian areas and crosswalks. Sound the horn upon approaching an 
intersection. Always travel with forks lowered when not carrying a load. Never 
call bystanders close to the lift truck when stacking material.  

5. Lower the forks when traveling without a load or when the vehicle is parked.  
6. The operator should drive to the right of a passage. Yield the right-of-way at 

crossings to the vehicle on the right.  
7. Be sure that the horn is working properly. Use the horn to warn pedestrians of the 

presence of the forklift. Slow down at intersections or blind corners. Sound the 
horn before entering the intersections. Use the horn only as a warning device.  

8. Follow the rules of the road. Do not follow too closely. Drive slowly over wet or 
slippery surfaces. Allow proper distance for gradual stops. Look carefully before 
backing up. Drive defensively, and expect hazards. Be constantly alert to unsafe 
situations.  

 
Personal Safety  
 
The forklift can injure others if it is not driven safely. It can also injure the operator. 
Unsafe acts committed by forklift operators have resulted in serious injuries to the 
operator. Follow these safety precautions: 

1. Never reach through the mast. Keep the hands, arms, legs, and head inside the 
operator’s compartment always. 

2. Never exceed the rated capacity of the forklift.  
3. Do not lift an unstable load. Be sure that the load is neatly piled and balanced. 
4.  Always back down ramps when carrying a load.  
5. Be sure to tilt the load back before transporting it. Raise the load high enough to 

clear the floor. Transport the load high enough. Do not elevate the load to stack it 
until the vehicle is stopped. 

6. Do not load the forklift above the height of the carriage. This is called “double 
stacking” and is dangerous. 

7. Always watch the road or vehicle path. The operator should constantly be 
attentive. Be alert to the lift and any unsafe condition that might develop. Do not 
become distracted.  
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Pedestrians 
 
The forklift operator should always safeguard the pedestrian. Never drive a forklift close 
to anyone. Pedestrians should not stand or walk under any elevated portion of the forklift.  
 
Travel 
 
Operate the forklift at an authorized speed. Always maintain a safe distance from other 
vehicles. Keep the forklift under control always to be able to stop in case of emergency. 
Look in the direction of travel. Slow down and sound the horn at any crossing point. Stop 
entirely when it is necessary. Keep to the right unless plant conditions dictate otherwise. 
Do not pass another forklift traveling in the same direction at crossings, blind spots, or 
other dangerous locations. Avoid making sudden starts, jerky stops, or quick turns. Slow 
down for rough, wet, or slippery floors, and avoid running over loose objects on the floor.  
 
Dockboards 
 
Dockboards must be strong enough to carry the load placed on them. The carrying 
capacity should be plainly marked. Dockboards should be securely in position. Anchor or 
equip dockboards with devices that will prevent slipping. The sides of the dockboards 
should be turned up at right angles or other means provided. This procedure will prevent 
forklifts from running over the edge. Dockboards should be designed and should be 
maintained to prevent the dockboard from rocking or sliding. Hand holds, or other 
effective means, should be provided to permit safe handling. 
 
Railroad Cars and Trailers 
 
When loading or unloading highway forklifts, trailers, or railroad cars, the brakes on 
these must be securely set. Be sure the wheels are in place. Check the opening for 
operator clearance as well as forklift clearance. Check the floors of trailers and boxcars to 
be sure they will support the weight of a loaded forklift. When operating on any elevated 
dock, never use a forklift to tow or push freight cars. When necessary, cross railroad 
tracks diagonally. Do not park a forklift within 8 ft of railroad tracks.  
 
Ramps 
 
Use special care when operating on ramps. Travel slowly, and do not angle or turn. With 
walkie forklifts, always travel with the lifting mechanism downhill. With loaded rider 
forklifts, travel with the load uphill. When the rider forklift is empty, travel with the 
lifting mechanism downhill. Forklifts equipped with fork tilt should tilt the load to the 
maximum upward or rearward position. Raise the forks only as far as necessary to clear 
the ramp surfaces. Never park a forklift on a ramp.  
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Elevators 
 
Vehicles should not enter any elevator unless specifically authorized to do so. Do not 
exceed the capacity of the elevator. Approach the elevator slowly. Stop at a safe distance 
from the elevator gate, and then enter squarely. Never enter elevators or other confined 
areas with the load end first. Once on the elevator, cancel the controls. Shut off the 
power, and apply the brakes.  
 
Stability Conditions 
 
Stability is a measure of the forklift’s resistance to overturning. The many factors that 
determine the longitudinal and lateral stability of a forklift include the following:  

1. Weight and weight distribution (battery weight)  
2. Wheel base  
3. Wheel tread width  
4. Method of suspension 
5. Tires  
6. Mast deflection  

 
A forklift is exposed to many conditions in the normal course of work. These conditions 
include the following: 

1. Floor conditions 
2. Grade 
3. Speed/braking/turning (excessive/aggressive) 
4. Loading 
5. Care exercised by the operator 

 
Summary 
 
Forklifts are designed to meet specific industry requirements. Operators should consider 
unusual conditions. Different forklifts are for different functions. For example, never use 
reach forklifts as order pickers. Obey the selected load limit of the forklift.   
 
Use extreme care when operating the forklift. Be careful when picking up or depositing 
loads in an elevated condition. Do not move reach or sideloader forklifts when the forks 
or masts are in an extended position. 
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Progress Review D 
 
1. The forklift operator should always: 
 a. drive with the forks lifted without a load. 
 b. assume others will get out of the way. 
 c. give fellow workers a ride when needed. 
 d. use common sense when driving the forklift. 
 
2. The forklift operator must not: 
 a. keep his or her arms and legs inside the operator’s compartment. 
 b. lift unstable and shifting loads. 
 c. back down ramps when carrying loads. 
 d. tilt the load back before transporting it.  
 
3. The forklift operator should: 
 a. pass other forklifts whenever he or she wants to. 
 b. drive closely to other vehicles and pedestrians. 
 c.  avoid making sudden stops or quick turns. 
 d.  drive faster on wet floors. 
 
4. When operating a forklift on a ramp: 
 a. do not angle or turn. 
 b. travel downhill with the heavy load first. 
 c. park and leave the forklift on the ramp. 
 d. drive faster. 
 
5. The stability of a forklift is not determined by: 
 a. weight distribution. 
 b. fuel consumption. 
 c. the tires. 
 d. method of suspension. 
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Forklift Operation  
 
Operating the forklift properly involves understanding several basic concepts. This 
section includes basic instructions for preparing to operate, starting, driving, steering, 
turning, lifting, loading, unloading, stacking, and driving the forklift. 
 
Preparing to Operate the Forklift 
 
Before operating the forklift truck, check the conditions. Use the following guidelines: 

1. Inspect the condition of the forklift at the start of each shift. Check operation of 
mechanical parts, safety features, and controls.  

2. Keep the forklift clean. Remove dirt and debris that may make footing uncertain. 
Remove any obstacles that may lodge in the mechanisms.  

3. Report faulty forklift operation to the supervisor. Do not operate the truck until 
the problem is corrected. 

4. Check overhead and doorway clearances when in doubt. 
5. Inspect the load before picking it up. Check for stability, projections, poor 

stacking, and damaged skids or pallets. 
6. Check the elevator capacities before entering. 
7. Report the presence of items such as rubbish, oil, water, or chips, in aisles or 

storage areas to the supervisor. Never drive over these materials. 
8. Whenever possible, avoid operating the forklift in dark or poorly lighted areas. 
9. Avoid operating the forklift in crowded areas, if possible. 

 
Starting the Electric Forklift 
 
Start the electric forklift using the following procedures:  

1. Look at the position of the wheels and the steering wheel. Adjust for a possible 
wide swing of the forklift, if the forklift is started and placed in gear.  

2. Electric forklifts have a seat safety brake, sometimes called a “dead man’s brake.” 
This brake stops the vehicle if the operator’s seat is not occupied. Be sure this 
brake releases when getting into the seat.  

3. Be sure the direction control lever is in the neutral position.  
4. Turn the key to ON. Be sure the speed control and brake pedals engage.  
 

Driving the Electric Forklift  
 
Drive the electric forklift using the following procedures: 

1. Set the FORWARD/REVERSE lever for the direction of travel. 
2. Press the accelerator. The forklift travels at a speed determined by the amount of 

pressure applied to the accelerator. The electric forklift has a time-delayed 
acceleration. 

3. Stop the forklift by releasing the accelerator and pressing the brake pedal. Apply 
even, gradual pressure to the brake pedal to come to a smooth stop. 
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4. To change direction of the electric forklift, ease the accelerator up. Pause for 2 or 
3 seconds, and then move the direction lever into the desired position (forward or 
reverse). Press the accelerator again. The 2- or 3-second pause is necessary to 
allow the electrical current to flow through the drive motor. When the electrical 
current is reversed, there will be a lag in acceleration. To reduce this lag time, 
stop the vehicle by applying the brake. Then change the direction lever, and 
accelerate.  

5. To park an electric forklift, apply the brake, and lower the forks to the floor. Put 
the vehicle into NEUTRAL. Turn the START switch to the OFF position. Also, 
when the operator’s weight is no longer on the operator’s seat, the dead man’s 
brake is automatically engaged. 

 
Starting the Gas-Driven Forklift 
 
Start the gas-driven forklift using the following procedures:  

1.   Look at the position of the wheels and the steering wheel. In the event that the 
forklift is started and placed in gear, the operator can adjust for a possible wide 
swing of the forklift. 

2. Be sure that the transmission control levers are in NEUTRAL. 
3. Turn the IGNITION switch to START. Do not wind the engine longer than 15 

seconds. If the forklift does not start, wait at least 1 minute and try again. 
4. When the forklift has started, check the instrument panel. Be sure all the gauges 

are working properly. 
5. Allow the forklift time to warm up before operating.  

 
Driving the Gas Forklift 
 
Drive the gas-driven forklift using the following procedures:  

1. Release the parking brake, and set the SPEED RANGE lever for a safe speed.  
2. Set the FORWARD/REVERSE lever for the direction of travel. 
3. Press the accelerator. The forklift travels in the selected direction. A lift truck 

travels at a speed determined by the amount of pressure applied to the accelerator. 
4. Stop the forklift by releasing the accelerator and pressing the brake pedal. Come 

to a complete stop before changing directions. 
5. Park the forklift by placing the transmission into NEUTRAL. Lower the forks to 

the floor. Engage the parking brake, and turn the START switch to the OFF 
position. 
 

Steering and Turning  
 
Forklifts steer with the rear wheels. The rear end of the truck swings wide when making a 
turn while the front pivots on the front wheels. This action permits the forklift to make 
sharper turns in smaller spaces. Remember that the drive wheel on the inside of the 
steering arc acts as a guide.  
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When steering the forklift, it is important to make turns gradually. Turn smoothly and 
slowly, and avoid fast and sharp turns. Fast, sharp turns can spill a load or cause a 
collision with a pedestrian or another forklift.  
 
Know the Load  
 
The forklift operator must know how to handle a wide variety of loads. Loads can be 
classified as either stable loads or loose loads.  

1. Stable loads are crates, boxes, cartons, cases, and drums. Stable loads also include 
products in containers.  

2. Loose loads are made up of bags, bales, bricks, reels, or groups of various items. 
Loose loads require strapping or binding to keep them from spilling.  

3. Most loads are handled using pallets, skids, or bins. These load-carrying units 
offer the advantages of compactness and stability in stacking. These units make 
work easier. The units help take advantage of “air rights” in stacking to the 
ceiling. 
 

Remember the following information when loading the forklift: 
1. Know the rated capacity of your truck. The capacity rating gives the capacity 

based on load centers and with upright or vertical loads. 
2. Check the marked weight of the load, or ask the supervisor.  
3. If the load weight is not known, find out. Experience helps the operator estimate 

the weight of the load.  
 

Picking up the Load 
 
Every forklift has a rating-capacity plate attached to it. This plate gives the height and 
load capacity for the forklift. Exceeding the load capacity of the forklift is very 
dangerous. Exceeding the forklift’s weight may cause serious damage to the forklift. If 
you are in doubt about the weight of a load, do not try to move it. Check with your 
supervisor.  
 
Remember the following information when picking up a load: 

1. Approach the load straight on with the forks parallel to the floor. Adjust the forks 
sideways on the fork bars so that the spread of the forks matches the width of the 
load or the pallet.  

2. Shift the forks to center them under each load. To pick up a coil of wire, large 
pipe, or other hollow-center load with ordinary forks, move the forks closer 
together and center properly. Insert the forks in the center of the coil. Raise the 
forks high enough to lift the coil clear of the floor. Drive slowly with this kind of 
load. Take extra care when making turns to avoid swinging the load.  

3. Approach loads slowly. Raise or lower the forks to the proper level. Drive 
forward until the load touches the carriage. Center the load as closely as possible. 
Tilt the mast back slightly. Accelerate the engine, and lift the load slowly. Do not 
look away from the load. When the load has been lifted, slowly back away from 
the stack.  
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4. Use the inching feature of the forklift while loading or stacking. To inch the 
machine into a load, depress the pedal to control inching. Repeat this method as 
required.  

5. Be sure the load is against the carriage and load backrest. The reason for this is 
that the weight of the forklift has to balance the weight of load. The farther out the 
load center, the less weight the forklift can lift safely. 

 
Loading and Lifting 
 
As a lift truck operator, it is important to understand loading and lifting techniques. The 
following rules apply to lifting and loading: 

1. Lift only loads that are secure and safe. 
2. Place forks under the load as far as possible. When equipped with a fork tilt or 

mast tilt, tilt the load upward to place or support the load. 
3. Carry the load as low and as safely as possible. 
4. Travel with the forks as low as possible even when the forklift is empty. Always 

consider the floor conditions. 
5. Drive the truck with the load trailing when moving bulky loads that block forward 

visibility. 
6. Avoid striking sprinkler heads, overhead doors, pipes, elevator gates, or walls. 
7. Using a forklift to lift people can only be done when the forklift manufacturer 

approves this use in the operator’s manual and the lift platform is approved by the 
manufacturer to be used with your lift truck model.  

 
Load the pallets using the following procedures:  

1. Place the forks at load level. Be sure they are low enough to fit between the faces 
of the pallet and clear the bottom boards. 

2. Position the forks to avoid hitting the stringers of the pallet. 
3. Keep forks spread so the load will not tip over.  
4. Approach the load squarely so the pallet will reset squarely against the heel of the 

forks.   
5. Always approach the load slowly to avoid jarring or spilling the contents.  

 
Lift the load using the following steps:  

1. Be sure there is full clearance to lift the load. Be careful of overhead pipes and 
obstructions in the aisle. Be sure there is ample space to turn with the load. 
Always look behind the forklift before backing up.  

2. Be sure the load is secure, especially loose loads. 
3. Test the load for balance. Crated and boxed products may be heavier at one end. 

Lift the load slightly. If the load starts to tip, lower the load and reenter the forks 
so the load is balanced properly. Raise the load 6 to 8 in. and tilt it back to 
increase stability.  

4. Lift slowly to be sure the load remains secure, especially with a loose load. 
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The Lift and Tilt Controls 
 
The hydraulic lift and tilt controls are located to the right of the seat. Use the lift control 
to raise and lower the carriage. Use the tilt control to move the mast forward or 
backward. (See Figure 13.) 
 
Figure 13 – Lift and Tilt 
 

 
 

 
Driving With the Load 
 
Before driving with the load, review the following steps:  

1. Always start the forklift in low gear when carrying a load. Starting in high gear is 
hard on the forklift.  

2. Avoid fast starts and stops. Fast starts and stops can toss or spill the load or cause 
a collision. Fast starts are hard on the tires, clutch, and gear train. Sudden stops 
also cause rapid wear of tires and brakes. 

3. Never use only one fork to move a load. Forks are to be used in pairs. Be sure that 
all loads are firmly placed and properly balanced on the forks. 

4. Whether the trucks are loaded or empty, raise the forks just high enough to a clear 
barrier. Driving with a load raised high is extremely dangerous. A sudden stop or 
sharp turn might cause the load to topple. Spilled loads could injure pedestrians.  

5. Avoid running over large or small barriers. Barriers can damage tires and other 
parts, spill the load, or even overturn the machine. Whenever possible, avoid 
going over railroad tracks. If there is no way to avoid railroad tracks, approach 
them at an angle, and hold the steering wheel firmly. This method lessens the 
jarring and jolting of the loads. 

6. Always look in the direction of travel, even when an area is believed to be clear. 
Never drive with blocked visibility. For better visibility and stability, carry the 
load low, 6 to 8 in. above the floor. 
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7. Do not operate with fogged eyeglasses. When moving from cold areas to warm 
rooms, prevent fogging by cleaning the glasses.  

8. Watch for overhead obstructions. Be aware of fire lanes, sprinkler heads, light 
fixtures, and doorframes. Be careful when lifting materials.  

9. Drive backwards when necessary. Where loading and unloading points are close 
together, it may be difficult to turn around. In tight working areas, drive forward 
to pick up the load and backward to deposit the load. Travel backwards when 
carrying bulky loads that block the operator’s vision. 

10. Be careful when operating on ramps and slopes. Keep the load facing up the 
ramp. Drive backward when going down a ramp with a load and forward when 
going up a ramp with a load. Be sure the load is well stacked and stable. Be sure 
moving on the slope does not cause the load to spill. Keep the load resting firmly 
against the carriage or backrest.  

11. When going down the ramp, operate in low gear. This gear takes advantage of the 
engine compression. This method allows the forklift to move down the ramp at a 
safe, slow speed without excessive braking.  

12. Never do any fancy moving on ramps or slopes. Always travel straight up or 
straight down.  

13. Do not park on an incline unless it is absolutely necessary. If it is necessary to 
park on an incline, be sure to rest the forks flat on the floor, apply the parking 
brake, and put blocks behind the drive wheels.  

14. Check the wheel chocks and trailer jacks. Before driving into any truck or trailer, 
be sure the wheels are chocked. If the trailer is not attached to a tractor, be sure a 
safety jack is under the front of the trailer.  

15. Check the dockboards. Special operating techniques also are necessary when 
working with forklifts and railroad cars. Be sure the bridge plates and dockboards 
are firmly in position and are strong enough to support the weight of the loaded 
forklift.  

16. Be careful of weak floors. Do not drive onto a freight car that will not carry the 
weight of the forklift and its load. If the floor limits are not posted, consult your 
supervisor. Be careful of load limits in front of elevator doors. Never drive onto 
an elevator for which the listed capacity is not strong enough to support the 
weight of the forklift and the load. 

17. Be careful on rough floors. Cracks and ruts can bounce the load off the forks.  
18. Be sure that bridge plates are secure before loading and unloading. Cross bridge 

plates or dockboards squarely and slowly. When traveling at high speeds, be 
careful not to jar the plate or the dockboard loose. A sudden burst of speed can 
spin the boards out from under the forklift.  

19. When bridge plates tilt down into boxcars, enter the boxcars backwards, and then 
go forward when coming out. This method avoids spilling the load. 

20. Avoid driving along the edge of a loading dock. If it must be done, be very careful 
not to go off the edge while maneuvering. If in a position where moving might 
cause the forklift to fall off the dock, stop. Put on the brake, and get off. Figure 
out how to maneuver the forklift away from the edge. 

21. Before entering a blind intersection or strip curtains, stop, look, blow the horn, 
and then enter cautiously.  
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22. Do not pass another vehicle at an intersection. 
23. Keep the load supported against the fork backs by tilting the uprights back toward 

the operator.  
 

Additional Driving Considerations  
 
Obey the following driving procedures: 

1.   Never use the reverse gear to stop or to brake the forklift. Apply brakes gradually 
and evenly to come to a smooth stop.  

2.   Stop the forklift before changing direction. Changing direction while the vehicle 
is in motion causes serious damage to the vehicle.  

3.  Avoid sudden stops. Do not slam on the brake.  
4. Avoid fast starts. Allow the forklift to build momentum. 
5. Do not ride the brake or the clutch. This causes unnecessary wear and damage to 

the forklift. 
6. Do not refuel the forklift with the engine running. Clean any spilled gasoline 

before starting the engine. 
7. Never leave a running forklift unattended. If there is ever a reason to leave a 

running forklift unattended, stop the truck, and place the forks on the floor.  
8. Take pride in the forklift. No one other than the assigned operator will operate a 

powered industrial forklift. The operator is responsible for the safe operation of 
the forklift. Report all defects to the supervisor or maintenance department. 
Remember, a forklift is a valuable piece of material-handling equipment. Be sure 
the forklift is properly cared for and efficiently used.  

9. If your lift truck begins to tip over, plant your feet, and grasp the steering wheel. 
Do not try to jump clear. 

 
Unloading 
 
Before unloading, review the following. 

1. When unloading a load, enter the area correctly. Put the load down slowly in the 
desired position, usually parallel and next to other loads. If a load is not correctly 
placed, pick up the load, and move the load to the correct position.  

2. Be careful when lowering the load. Never stop the lowering action suddenly. 
Many lift trucks have a built-in device that controls lowering speed. Sudden stops 
may spill the load. Release the control lever smoothly and gently for a proper 
stop.  
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Stacking the Load  
   
Stacking the load involves the following steps: 

1. Maneuver the forklift so that the forklift faces the stack to be moved. (See Figure 
14.) Balance the load properly on the forks.  

 
Figure 14 – Forklift Facing the Stack 

 

 
 
 

 
 

2. Raise the load slowly and evenly until the forks are slightly higher than where the 
stack will be placed. (See Figure 15.) 
 

Figure 15 – The Stack Is Raised 
 

 
 

3. When the load reaches the desired height, tilt the load upright and forward until 
the load is vertical. Position the load over the stack to line it up squarely.  

4. With the load centered over the stack, slowly tilt the carriage until the load is 
even. With the stack below the load, carefully lower the load. When the pallet 
rests on top of the stack, lower the mast and carriage. Be sure the forks are free to 
make contact with the pallet. (See Figure 16.) 
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Figure 16 – Lowering the Load 

 
 

5. Slowly reverse the forklift. The forks should slide freely from beneath the pallet 
that supports the load. (See Figure 17.) 

 
Figure 17 – The Forks Are Free from Contact with the Pallet 
 

 
 

 
• Be careful when the mast and load are raised high. When lifting a load, check for 

any overhead obstacles that might damage or spill the load.  
• Always obey the guidelines about the stacking height. Stacking to the ceiling will 

block the sprinkler system and may overload the floor.  
• Never allow other workers to stand nearby when stacking materials. A falling 

object may injure a bystander. 
• Do not stack materials in aisles or roadways. Materials left on the roadways could 

be damaged by another operator.  
 

Additional Stacking Considerations  
 
Follow these additional stacking procedures: 

1. Know in advance where to stack loads. Check with the supervisor, and get 
complete instructions before starting. It will save time by reducing unnecessary 
handling.  
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2. Use storage space wisely by stacking loads evenly and neatly.  
3. Be a good housekeeper. Obey the aisle markings and limits between stacks.  
4. When high-stacking against walls, start the lowest tier slightly away from the 

wall. Build successive tiers in steps back toward the wall. This method prevents 
loads from spilling over into aisles. 

5. Use caution when handling fragile loads of paper cartons, packages, bags, or other 
crushable materials. Check with the supervisor beforehand to determine how high 
to safely stack loads. 

6. Plan the operations before starting to load boxcars and highways. Make full use of 
all available space to get a capacity load.  

 
Forklift Operation Rules 
 
The operating rules of the forklift include the following: 

1. Always keep to the right. 
2. Never pass vehicles traveling in the same direction. 
3. Obey aisle line markings, stop signs, and other traffic rules. 
4. Never carry passengers unless provision has been made for their transportation. 
5. Before starting, be sure the load and truck are clear of obstructions, both high and 

low. Watch for pedestrians. 
6. Center and place the loads all the way back on the forks. 
7. Do not allow loads to block the operator’s view. If a bulky load must be carried, 

operate the truck in reverse. Back down ramps to keep the load from slipping. 
8. Travel speeds should not exceed complete control under existing driving 

conditions. Drive slowly on wet or slippery surfaces and when approaching other 
vehicles or pedestrians at cross aisles, elevators, and exits. 

9. Come to a complete stop at a blocked crossing. 
10. Do not operate trucks side by side. 
11. Know the capacity of the forklift. Never carry loads that exceed the forklift 

capacity. 
12. Carry loads as low as possible, about 4 to 6 in. above the floor. 
13. Do not elevate a load until you are ready to stack it. 
14. When picking up loads, approach slowly with forks at proper elevation to avoid 

striking the load. 
15. Always check bridge plates before entering freight cars, trucks, or trailers. 
16. When following another vehicle, maintain a safe distance. 
17. When stacking loads of small objects, be sure they are piled securely on the pallet 

or skid to prevent them from falling.  
18. Drive smoothly. Avoid sudden stops and starts. 
19. Obey fire prevention rules. If the forklift is equipped with a fire extinguisher, 

learn how to use it. 
20. Always maintain a safe distance from the edge of ramps or platforms. 
21. Never leave the forklift when the engine is running. 
22. Move the control levers firmly but gently. Become familiar with the function of 

each control lever. 
23. Whenever possible, cross railroad tracks diagonally instead of at right angles. 
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24. Always travel with the load lowered and tilted backwards. 
25. Always come to a complete stop and honk the horn before driving through a fire 

door. 
26. Use the horn, but do not abuse it. 
27. Be sure only authorized personnel operate the industrial forklift. 
28. Always watch for pedestrians, other vehicles, and traffic signs and signals.  
29. Do not joyride, and never indulge in horseplay.  
30. Never reach through the mast for any purpose.  
31. Keep the feet, arms, and legs inside the confines of the forklift.  
32. Do not operate a forklift with wet or greasy hands. 
33. Learn how the forklift operates, and find out about all safety devices. Study how 

the forklift’s attachments work.  
34. When following another forklift, keep three vehicle lengths between you and the 

lead vehicle. 
 
Summary  
 
Follow the procedures for starting, operating, and stopping electric and gas forklifts. 
Your instructor should provide an opportunity to practice these procedures. Your safety 
and that of fellow employees is of great concern to the employer. The operator should 
operate the forklift safely and efficiently. The operator must also know the forklift safety 
rules and operating procedures. Do not lose sight of other individuals working around the 
forklift.  
 
Learn to drive and operate the forklift carefully. Forklift operation will become second 
nature with experience. Be sure that experience does not create a careless operator. Safety 
is the forklift operator’s first priority.  
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Progress Review E 
 
1. The electric forklift: 
 a. needs time to warm up before operating. 
 b. has time-delayed acceleration. 
 c. is all-wheel drive. 
 d. needs gasoline to operate. 
 
2. The gas forklift: 
 a. has time-delayed acceleration. 
 b. has a seat-safety brake. 
 c. needs time to warm up before operating. 
 d. uses an electric current for power. 
 
3. When picking up a load, do not: 
 a. approach the load from a right angle. 
 b. center the forks under the load. 
 c. raise or lower the forks to the proper level. 
 d. be sure that the load is against the load backrest. 
 
4. The lift truck driver should: 
 a. let other employees ride on the lift truck. 
 b. always keep to the left. 
 c. place loads at the front of the forks. 
 d. obey aisle line markings and other traffic rules. 
 
5. The lift truck driver should: 

a.  carry loads as low as possible. 
b. leave the forklift with the engine running. 
c. joyride, horseplay, and drive recklessly. 
d. stop and start suddenly. 
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Order Picker  
  
The order picker is designed so that the operator can raise and lower himself or herself 
without worrying about guiding the truck. When the operator is finished loading in one 
aisle, he or she can move the truck to the next aisle. The operator can also take the load to 
a shipping point of usage. Many order pickers have wheels on their sides. Order pickers 
are guided by rails located at the base of the storage racks.  
 
The order-picking truck allows tiering of mixed or broken caseloads in racks. The 
operator controls the truck from the platform. The operator is able to drive the truck at 
any height. Many order-picking trucks are constructed with a removable operator’s 
platform. The order picker operates as a standard narrow aisle vehicle. (See Figure 18.) 
 
Figure 18 – The Order Picker  
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The order picker can store items up to 24 ft in height. The order picker’s storage ability 
makes the truck quite competitive with smaller storage and retrieval equipment. The 
order picker stores and gets individual goods or small parts.  
 
Before operating the order picker, perform proper maintenance checks. (See Forklift 
Truck Maintenance Checks.) Check the controls of the order picker. Order pickers have 
many safety features. Study the operator’s manual for each particular order picker. 
 
Know the proper operation of the safety devices. Understanding the safety devices helps 
the operator to remain calm in an emergency. Remaining calm in an emergency helps the 
operator to control and prevent accidents. Check all the truck’s controls. Operate the 
equipment in an open area. 
 
Order Picker Controls  
 
The controls on the order picker are designed for the safety and comfort of the operator. 
The operator’s compartment is located in the order picking carriage. The order picking 
carriage elevates the forks.  
 
The controls on the order picker consist of the battery connector, the side gate switches, 
the steering wheel, the keyswitch, the dead man’s pedal, the emergency off button, the 
battery discharge meter, the tether, the directional/speed control, the lift/lower control, 
the steering direction indicator, the horn button, the pallet clamp, the low-voltage circuit 
breaker, and the emergency lower valve. 
 
Battery Connector  
The battery connector is located on the left side of the power section frame. The battery 
connector physically connects battery potential to the electrical circuits of the vehicle.  
 
To connect power, align and force the mating battery connectors together. To disconnect 
power, separate the battery half of the connector.  
 
Side Gate Switches (Optional)  
The side gate switches are located near the pivot joint on each side. The side gate 
switches prevent truck movement if the gates are not closed (horizontal).  
 
The side gates are manually operated by the side gate switches. Lower the side gate any 
time the vehicle is operated.  
 
Steering Wheel 
The steering wheel is located on the left side of the operator’s console. The steering 
wheel provides the operator with lateral control of the vehicle. 
 
When facing forward, turn the steering wheel counterclockwise to steer the vehicle to the 
left. Turn the steering wheel clockwise to turn the vehicle to the right.   
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Keyswitch 
The keyswitch is located on the control console to the left of the direction/speed control. 
It controls the electrical power to the travel, lift/lower, and auxiliary circuits. 
 
To use the keyswitch, rotate it from OFF to ON and then momentarily to START.  
 
Dead Man’s Pedal 
The dead man’s pedal is located on the compartment floor.  
 
In the normal raised position, the pedal will:  

1.  prevent movement.  
2.  disable the lift/lower, steering, and auxiliary functions.  
3.  apply the brake.  

 
Hold the pedal down with one foot, and release the brake. Lift the foot off of the dead 
man’s pedal to brake smoothly.  
 
Emergency Off Button 
The emergency off button is located on the control console. This button is on the left of 
the directional/speed control near the keyswitch. The emergency off button interrupts 
power to travel, auxiliary, and lift circuits.  
 
Depress the emergency off button to interrupt power. Use this button only in an 
emergency. If the button is pushed, be sure that the carriage is lowered below 24-in. 
elevation. Move the keyswitch to START, and reactivate the systems.  
 
Battery Discharge Meter 
The battery discharge meter is located on the mast main frame above the power section. 
This meter displays the charge level of the battery. A flashing red light warns the operator 
when the battery is approaching discharge. 
 
The meter starts automatically when the keyswitch is turned ON.  
 
Tether 
The tether attaches to the bar at the rear of the overhead guard. The tether restrains the 
operator and prevents the operator from falling out of the vehicle. 
 
The operator should adjust the tether to fit properly around his or her waist whenever the 
vehicle is in use.  
 
Directional/Speed Control 
The directional/speed control is located on the right side of the operator’s console. The 
operator should use this control to regulate both the direction and speed of the vehicle. 
 
With the battery connected and the side gates down, fasten on. Turn the keyswitch to 
ON/START. Hold the dead man’s pedal with one foot. Move the control toward the 
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power section to move forward. Move the control toward the forks to move in reverse. 
The farther the control is moved, the faster the speed of the order picker. 
 
Lift/Lower Control 
The lift/lower control is located on the directional/speed control. The lift/lower control 
controls the elevating and lowering of the operator’s carriage.  
 
With the battery connected, side gates down, and fasten on, turn the keyswitch to 
ON/START. Hold the dead man’s pedal with one foot. Rotate the LIFT/LOWER control 
toward the power section to lift. Rotate the LIFT/LOWER control toward the forks to 
lower the carriage. The more the control is rotated, the faster the lift or drop.  
 
Steering Direction Indicator (Standard Steering) 
The steering direction indicator for standard steering is located behind the steering wheel. 
This steering indicator allows the operator to see the approximate position of the 
steerable drive wheel. 
 
When the steering wheel is turned, the indicator rotates in response to the steering wheel 
movement.  
 
Steering Direction Indicator (Electronic Steering) 
The steering direction indicator for electronic steering indicator is located on the 
operator’s console above the steering wheel. This steering indicator consists of three 
lighted indicators. This indicator allows the operator to see the approximate position of 
the steerable drive wheel.  
 
Turn the steering wheel at least 10° from the center. When the operator turns the steering 
wheel at least 10° from the center, the correct light will illuminate.  
 
Horn Button 
The horn button is located on the direction/speed control. The horn button completes the 
electrical circuit to sound the horn.  
     
With the keyswitch in the ON position, pressing the horn button sounds the horn. 
 
Pallet Clamp 
The pallet clamp is located at the rear of the operator’s compartment. The pallet clamp 
release is next to the dead man’s pedal. The pallet clamp prevents the pallet from sliding 
off the forks.  
 
Press the pallet clamp release, and carefully guide the forks into the pallet. Press the 
pallet clamp until the pallet face is against the rear of the operator’s compartment. Let the 
pedal up, and the pallet is clamped. To release the pallet, press the pallet clamp to release 
the pedal. Slowly drive away from the pallet.  
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Low-Voltage Circuit Breaker 
The low-voltage circuit breaker is located below the SCR panel assembly. This breaker is 
on the left side of the power section. The low-voltage circuit breaker checks the battery 
charge state. The circuit breaker prevents the forklift from functioning if the battery 
charge is not enough.  
 
This circuit breaker is automatically activated when the keyswitch is ON.  
 
Emergency Lower Valve 
The emergency lower valve is located in the right side of the power section. This valve is 
on the lift/lower manifold assembly of the order picker. This valve allows the operator’s 
carriage to be lowered from the ground. Use the emergency lower valve only in case of a 
malfunction or an emergency.     
 
To use the emergency lower valve, lift the top front cover. Lift off the front doors, and 
rotate the knurled knob on the lift/lower manifold counterclockwise to lower the carriage. 
When the carriage is at the desired level, rotate the valve closed.  

Operating the Order Picker 
 
Operating the order picker consists of the start-up procedure, forward/reverse travel, 
plugging, braking, and parking. 
 
Start up the order picker using the following procedures:  

1.  Be sure the battery is adequately charged.  
2.  Be sure the battery gates are in the proper position.  
3.  Connect the battery plug to the vehicle receptacle.  
4.  Step onto the operator’s compartment, and lower both side gates.  
5.  Place the tether around the waist, and adjust it for proper fit.  
6. Turn the keyswitch to ON, then momentarily to the START position.  
7.  Use one foot to depress and hold the dead man’s pedal down.  

 
Forward/Reverse Travel 
Move the DIRECTIONAL/SPEED control toward the desired direction of travel. The 
vehicle speed is determined by the extent of control movement. The farther the control is 
moved, the faster the vehicle will travel. 
 
Plugging 
Plugging is the process of slowing or changing the direction of the truck. Plugging is 
controlled with the DIRECTIONAL/SPEED control. Plugging involves the following:  

1.  Rotate the DIRECTIONAL/SPEED control back through NEUTRAL to the 
direction opposite of vehicle travel.  

2. Slow down, and come to a stop. Then start traveling in the opposite direction. The 
farther past neutral the control is moved, the greater the plugging force.  
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Braking 
Braking is the primary mode of stopping the vehicle. Braking includes the following:  

1. Return the DIRECTIONAL/SPEED control to the NEUTRAL position.  
2. Gradually let up on the dead man’s pedal until the desired braking force is 

reached.  
 
Parking 
Parking deals with the following:  

1.  Lower the forks to the lowest level.  
2.  Turn the keyswitch off, and remove the key.  
3.  Disconnect the battery from the vehicle. 

 
Travel Speed Limits – Manual Mode 
When operating in manual mode, the following speed limits will be in effect:  
 

Steering Angle ± Elevated Height Max. Travel Speed 
Less than 10°  Below 24 in. 5–6 mph approx. 
Less than 10°  24 in. to 150 in. 2.5 mph (3.5 ft/sec) approx. 
10° or greater Below 24 in. 5–6 mph (approx.) 
10° or greater 24 in. to 150 in. 1.0 mph (1.5 ft/sec) approx.  
Less than 10°  At or above 150 in. 1.0 mph (1.5 ft/sec) approx. 
10° or greater At or above 150 in. No travel 
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Progress Review F 
 
1. The order picker: 

a. has wheels on top. 
b. is guided by rails on top. 
c. is operated as a standard narrow aisle vehicle. 
d. is not appropriate for small spaces. 
 

2. The control used to prevent movement of the order picker is: 
 a. the dead man’s pedal. 
 b. the battery discharge meter. 
 c. the steering wheel. 
 d.  a tether. 
 
3. The pallet clamp: 
 a. clamps the lift truck to the ramp. 
 b. prevents the pallet from sliding off the forks. 
 c. helps in steering the lift truck. 
 d. prevents the truck from functioning. 
 
4. Plugging is: 
 a. the process of slowing or changing the direction of the truck. 
 b. stopping the water flow through the lift truck. 
 c. preventing the electrical current from entering the truck. 
 d. the process of maintenance on a lift truck. 
 
5. The process of parking the order picker does not include: 
 a. lowering the forks to the lowest level. 
 b. turning the keyswitch off. 
 c. removing the key. 
 d. refueling the lift truck. 
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Reach Truck 
  
Reach trucks come in three styles: carriage-type, narrow aisle, and sideloader. Carriage-
type and sideloader trucks act as counterbalancing trucks. Counterbalancing trucks 
extend loads in front of the truck’s front wheels. When carrying loads, both styles act as 
outrigger trucks. Outrigger trucks carry loads within the wheelbase of the truck. 
However, these trucks differ in the mechanism to extend the load.  
 
Carriage-Type Truck 
 
The carriage-type truck has the mast moving forward and backward on the outriggers. 
The difficulty with this truck is that when a load is being extended, the mast prevents the 
outriggers from slipping under a storage rack. The carriage-type truck also has forks that 
move forward on a pantograph mechanism when engaging a load. By extending the 
truck’s reaching capability, loads can be stacked too deep. This method saves the space 
needed for an aisle at the back of a double storage rack. The pantograph mechanism 
allows forks to extend beyond the ends of the outriggers. With the forks extended, the 
truck then acts as a counterbalanced truck. (See Figure 19.) 
 
Figure 19 – Carriage-Type Truck  
 

 
 

The advantage of the carriage-type truck over the narrow aisle truck is that forks can be 
extended. Loads can also be picked up in front of the outriggers. This operation removes 
the need for loads narrower than the outriggers or the use of wing-type pallets.  
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Narrow Aisle Truck 
 
The forks on a narrow aisle truck are located between two outriggers or straddle arms. 
The outriggers have wheels on the end. The outriggers support the load along with the 
drive wheels. This contrasts with the counterbalanced trucks (carriage-type and 
sideloader trucks) where most of the weight is placed on the drive wheels. A wing-type 
pallet may be used to allow the truck to pick up loads wider than the truck’s outriggers. 
Contrasted with the counterbalancing truck, the outrigger unit’s load capability depends 
on the mechanical strength of the forklifting mechanism. Raise the first rack tier above 
the height of the outrigger when the narrow aisle truck is used in rack operations. An 
outrigger-type is extremely maneuverable. Since no counterweight is required, the truck 
is very light when compared to carriage-type and sideloader reach trucks. Narrow aisle 
trucks operate ideally in elevators. These trucks also operate on floors with low floor 
loading capability. Narrow aisle trucks store and bring goods in a warehouse. (See Figure 
20.) 
 
Figure 20 – Narrow Aisle Truck  
 

 
  
Sideloader 
 
Sideloaders are not as moveable as standard lift trucks. The sideloader travels forward 
down a storage aisle with the forks facing upright to the racks. (See Figure 21.) This 
feature allows the truck to stop in front of a rack location. This feature also allows the 
truck to position loads directly into and out of the rack structure.  
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Figure 21 – The Sideloader  
 

 
 
The sideloader stores or retrieves loads automatically. Most sideloaders are equipped 
with the mast in the center of the truck. The mast moves back and forth laterally across 
the bed of the truck. The major advantage of the sideloader is that extremely long loads, 
such as steel pipe and lumber, can be transported. These loads can be carried without any 
danger of spilling. In addition, the load travels parallel to the aisle. Storing or retrieving 
loads with the sideloader takes up less space than the standard lift truck. A sideloader can 
operate in narrower aisles. This truck has a bed in which to place long loads for a more 
stable ride. Figure 22 shows an example of an automatically guided sideloader. 
  
Figure 22 – The Automatically Guided Sideloader 

 
The main disadvantage of the sideloader is that it operates from one side only. (See 
Figure 23.) The sideloader deposits a load on one side of an aisle. Next, the sideloader 
turns around before removing or placing a load in the other side of the rack. The 
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sideloader is similar to the outrigger truck. A sideloader or outrigger truck cannot store a 
load any lower than the height of the truck’s bed.  
 
Figure 23 – Operating a Sideloader 
  

 
 
  
Some reach truck models are battery powered. These trucks have solid/cushion tires and 
are used for short distances. Battery-powered reach trucks have the following:  

1.  Rigid mast design with excellent visibility 
2.  Staging chain configuration 
3.  Nested reach and tilting bar-type fork carriage 
4.  Cushioned deceleration when lowering 
5.  Power steering and power tilt 
6.  Four-point non-articulating suspension for better traction stability 
7.  36-V power supply 
8.  Cold directional contractor switching 
9.  Fast acceleration and 100% real-time current monitoring 

 
Carriage-type, narrow aisle, and sideloader reach trucks are used daily to move inventory 
from place to place. These trucks are essential tools in today’s industrial settings. Proper 
operation of these trucks is only one step toward safeguarding people. According to 
OSHA regulation 1910.78, section 1, “Only trained and authorized operators should be 
permitted to operate a powered industrial truck. Methods should be devised to train 
operators in the safe operation of powered industrial trucks.” 
 



Career Readiness 
 

Industrial Lift Trucks  53 

Reach Truck Controls 
 
Before operating a carriage-type, narrow aisle, or sideloader reach truck, become familiar 
with the truck’s controls. The controls of the vehicle have been designed for the safety, 
efficiency, and comfort of the operator. The operator’s compartment is located in the 
power section of the truck.  
 
The controls include the battery disconnect, the keyswitch, the dead man’s pedal, the 
horn button, the directional/speed control, the steering wheel, the lift/lower lever, the 
travel/lift/lower switch, the reach lever, the tilt lever, and the Curtis battery controller. 
These are explained in the following paragraphs.    
 
Battery Disconnect 
The battery disconnect is located at the forward right corner of the operator’s corner. The 
battery disconnect will disconnect all electrical power from the vehicle.  
 
To use the battery disconnect, push down on the black battery disconnect knob. Be sure 
that the battery connector is disconnected when the button is pushed. The battery 
connector must be connected before the truck will operate.  
 
Keyswitch 
The keyswitch is located on the right side of the operator’s compartment, in front of the 
directional/speed control. The keyswitch supplies electrical power for travel and 
lift/lower and auxiliary functions. 
 
The keyswitch is hand operated. Rotate the key clockwise to turn the power ON. Turn the 
keyswitch counterclockwise to turn the power OFF. 
 
Dead Man’s Pedal 
The dead man’s pedal is located on the left side of the operator’s room. The dead man’s 
pedal controls the activation of the auxiliary system, parking brake, and travel circuits. It 
gives power to the auxiliary and travel circuits. 
 
To use the dead man’s pedal, stand on it to release the brake. Releasing the pedal applies 
the brake and disables the travel and auxiliary circuits.  
 
Horn Button 
The horn button is located on the right side of the directional speed control. The horn 
button completes the circuit to the horn.  
 
To sound the horn, push the horn button. Release the button to stop sounding the horn. 
 
Directional/Speed Control 
The directional/speed control is located on the right side of the operator’s room. The 
directional/speed control handle controls both speed and direction of the vehicle.  
 



Career Readiness Teacher Resource 
 

  Industrial Lift Trucks 

To operate the directional/speed control, turn the keyswitch ON. Press the dead man’s 
pedal. Move the directional/speed control handle toward the load to make the truck go 
forward. Move the handle away from the load to make the truck travel backward. The 
speed of the truck depends on how far the control handle is moved.  
 
Steering Wheel 
The steering wheel is located on the left side of the operator’s room. The steering wheel 
provides directional control of the truck.  
 
The battery-operated forklifts have either directional forward (automotive) or directional 
reverse (standard) steering. Both types of steering are power aided.  
 
In directional reverse (standard) steering, turn the steering wheel clockwise to steer the 
truck to the left. In directional forward (automotive) steering, turn the steering wheel 
clockwise to steer the truck to the right.  
 
Lift/Lower Lever 
The lift/lower lever is located to the left of the directional/speed control. The lift/lower 
lever is the primary method of raising or lowering the forks. It allows the operator to vary 
lift/lower speeds. 
 
To use the lift/lower lever, pull the lever back toward the operator to raise the forks. 
Move the lever forward away from the operator to lower the forks. The more the lever is 
moved, the faster the response to lift or lower. The lever returns to the neutral position 
automatically.  
 
Travel Lift/Lower Switch 
The travel lift/lower switch is located on the top of the directional/speed control. The 
travel lift/lower switch is used to lift or lower the forks at a preset speed while operating 
the directional/speed control handle.  
   
Move the travel lift/lower toggle switch back to raise the forks. Move the toggle switch 
forward to lower the forks. The toggle switch returns to the neutral position when 
released. 
 
Reach Lever 
The reach lever is located to the left of the lift/lower lever. The reach lever allows the 
reach carriage to be extended or retracted at variable speeds.  
 
To use the reach lever, push the lever forward, away from the operator, to extend the 
forks. Pull the lever backward, toward the operator, to retract the forks. The extent of 
lever movement determines the speed of the reach function. The lever returns to the 
neutral position when released.   
 
 
 



Career Readiness 
 

Industrial Lift Trucks  55 

Tilt Lever 
The tilt lever is located to the left of the reach and lift/lower levers. The tilt function 
controls the tilting action of the forks. 
 
To use the tilt lever, push the tilt lever forward to lower the fork tips. Pull the lever 
backward to raise the fork tips. The more the lever is moved, the faster the tilt function 
will occur.  
 
Curtis Battery Controller 
The Curtis battery controller is located on the lower comer directly ahead of the operator. 
It prevents the lift function from operating. This happens when battery voltage drops to 
about 1.73 V per cell under the rated load.  
 
The Curtis battery controller operates automatically. Once the lift function is locked out, 
the lift truck operator should go to a battery charging area.  
 
Reach Truck Operation 
 
The reach truck operator must know basic operating procedures. This section includes 
paragraphs on safety, start-up procedure, forward/reverse travel, parking, plugging, 
braking, entering an aisle, entering a pallet, and ramp operation.  
 
Safety 
Use the following safety precautions when operating the reach trucks:  

1. Operate the truck slowly and in an open area. Become familiar with the truck’s 
controls. Avoid making turns while the carriage is raised.  

2. Always keep hands, feet, and head inside the operator’s cabin. When traveling, 
stay within the limit of the operator’s cabin.  

3. Avoid sudden stops or changes. Sudden stops or changes could cause the truck to 
tip or the load to shift.  

 
Start-Up Procedure  
Start up the reach truck using the following procedures:  

1. Make sure that the battery is adequately charged.  
2. Make sure that the battery gates are in proper position.  
3. Connect the battery plug to the vehicle receptacle.  
4. Step onto the operator’s compartment.  
5. Turn the keyswitch on.  
6. Use one foot to depress and hold the dead man’s pedal down.  
7. Use one hand to steer the truck and the other to control the direction and speed of 

travel. Operate the vehicle facing either direction. If the initial steering direction is 
unknown, determine it by traveling slowly.  
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Forward/Reverse Travel  
Move the directional/speed control toward the desired direction of travel. The truck speed 
is determined by the extent of control movement. The farther the control is moved, the 
faster the vehicle will travel. 
 
Parking 
Parking the reach truck involves the following:  

1. Lower the forks to the lowest level.  
2. Turn the keyswitch off, and remove the key.  
3. Disconnect the battery from the vehicle.  

 
Plugging 
Plugging is the process of slowing or changing the direction of the truck. Plugging uses 
the directional/speed control. Plugging involves the following:  

1. Rotate the directional/speed control back through neutral to the direction opposite 
of vehicle travel.  

2. Slow down, and come to a complete stop. Then start traveling in the opposite 
direction. The farther past neutral the control is moved, the greater the plugging 
force.  

 
Braking 
Braking is the primary mode of stopping the truck. Braking involves the following:  

1. Return the directional/speed control to the neutral position.  
2. Gradually let up on the dead man’s pedal until braking is at the desired level.  

 
Entering an Aisle 
Center the load from the side with the aisle. Turn the steering wheel to pivot the truck. As 
the rear of the truck wings toward the center of the aisle, gradually begin returning the 
drive wheel. When the truck is supported with the aisle entrance, proceed into the aisle.  
 
Entering a Pallet (Straddle) 
Before entering a pallet (straddle), review the following guidelines:  

1. Approach the desired pallet from either side with the nearest baseleg about 3 in. 
out in the aisle.  

2. When the baseleg tip is almost even with the edge of the pallet, stop. Adjust the 
forks to the proper level.  

3. Swing the rear of the truck out into the aisle until the forks begin to enter the 
pallet at an angle.  

4. Continue the swing, gradually bringing the steering wheel back to the forward 
position until the truck faces the pallet squarely.  

5. Drive the truck forward with the baselegs straddling the bottom pallet until the 
fork shanks touch the pallet.  

6. Lift the pallet enough to clear the load beneath or rack load beam.  
7. Reverse direction, and carefully swing the truck out into the aisle.  
8. Lower the load as far as possible before transporting the material.  
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Entering a Pallet (Reach) 
Before entering a pallet (reach), review the following steps:  

1. Approach the desired pallet with the nearest baseleg about 6 in. in the aisle.  
2. As the load wheels pass the end of the adjacent pallet, adjust the forks to the 

proper level. 
3. Swing the rear of the truck out into the aisle until the truck faces the pallet 

squarely. 
4. Extend the forks until the shanks touch the pallet. 
5. Lift the pallet just enough to clear the load beneath. 
6. Retract the forks, carefully swing the truck back into the aisle, and lower the load 

as far as possible before transporting it. 
    

Ramp Operation 
Failing to obey the proper methods of ramp operation can be extremely dangerous. 
During ramp operation, always do the following:  

1.  Carry the load upgrade when ascending and descending.  
2. If the truck is empty, turn the forks downgrade when ascending and descending.  
3. If the ramp is a movable dockboard, be sure the ramp has proper width and 

capacity. Securely fasten the ramp before travelling on it. Operate the truck 
slowly to prevent jarring the dockboard out of position.  

4. When unloading, set the parking brake, and chock the wheels to prevent 
movement.  

5. When going down a ramp, use plugging for greater truck control. Move the 
control handle to a slow speed in the opposite direction. Moving the control 
handle helps maintain a safe speed. 
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Progress Review G 
 
1. Reach truck styles do not include: 
 a. carriage-type. 
 b. narrow aisle. 
 c. sideloader. 
 d. cargo van. 
 
2. The carriage-type of reach truck: 
 a. has a forward and backward moving mast on the outriggers. 
 b. moves freely from side to side. 
 c. originally used horses. 
 d. does not use the counterbalance theory. 
 
3. The narrow aisle truck: 
 a. is not very maneuverable. 
 b. is a counterbalanced truck. 
 c. depends on the mechanical strength of the forklifting mechanism. 
 d. needs a counterweight to work properly. 
 
4. One advantage of a sideloader lift truck is that it: 
 a. operates from many sides at once. 
 b. can transport extremely long loads. 

c. takes up more space than a standard lift truck. 
d. can store low or high loads. 

 
5. Battery-powered reach truck models do not have: 
 a. a staging chain configuration. 
 b. a fuel nozzle with an automatic fluid level detector. 
 c. power steering and power tilt. 
 d. a non-articulating suspension for better traction. 
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Rough Terrain Forklift (Class VII)  
 
Forklifts used in the construction industry are designed differently than a typical 
warehouse forklift. Rough terrain lift trucks (RTLTs) usually have agricultural-type tires 
on the front and rear, are powered by a diesel engine, and may be all-wheel drive. (See 
Figure 24.) OSHA defines this category as Class 7. Rough terrain forklifts may have 
several different steering options available such as front steer, rear steer, or even crab 
steering. Some models of these lift trucks are also capable of tilting the lift truck body to 
match the grade. Some have a typical forklift truck mast while others may have a crane-
like arrangement that telescopes for additional reach. This classification also includes lift 
trucks transported with delivery trucks. 
 
Figure 24 – Rough Terrain Lift Trucks 
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Major Parts and Controls 
 
Before operating a rough terrain forklift, the operator should check the lift truck fluids.  
The fluids that this type of lift truck needs are very similar to the Class 4 warehouse 
truck. These fluids include the following: 

• Engine oil 
• Engine coolant 
• Transmission oil 
• Brake fluid 
• Power steering fluid 

 
It is important that the rough terrain forklift operator should check other parts of the lift 
truck.  These checks include the following: 

• Tire condition 
• Tire pressure 
• Brakes, service, and emergency 
• Air filter 
• Fluid leaks 
• Forks 
• Condition of hydraulic lines 

 
Safety 
 
Always wear all of the personal protective equipment that your job and jobsite may 
require.  This may include the following: 

• Hard hat 
• Safety glasses 
• Goggles or face shield 
• Hearing protection 
• Safety shoes 
• Wet weather gear 
• Respirator or filter mask 

 
The following are safety practices for operators of rough terrain forklifts: 

1.  Always wear your seat belt when operating a rough terrain forklift. 
2. Inspect your load before you begin your lift. 
3.  Plan your route first, before making your lift. Plan how you will travel over rough 

ground or ditches with a load. 
4.  Rough terrain forklifts are often required to move large loads that might obstruct 

the driver’s visibility. Because of this, it is important to drive in reverse or use a 
guide when moving. 

5.  When using a guide, be sure you understand both the hand and voice signals that 
will be used. Instruct your guide on where to safely stand during the lift. 
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6.  LOOK UP! Construction sites may be near high-voltage power lines.  Always 
look before raising or moving a load for power lines in the area of the lift. 

7.  Keep the lift truck at least 50 ft away from any energized power lines. 
8.  If lifting a load onto a scaffold, be sure that the scaffold is rated to support the 

load. 
9.  Stay away from other trucks and other equipment when moving a load. 
10. When using a telescoping boom type forklift, always know the approximate 

weight of your load before extending your reach.   
11. Use the forklift’s load chart to calculate the amount of weight that can be lifted to 

a given height. 
12. Know the height above the ground to which the load will be lifted as well as the 

lift weight. 
13. Only use attachments that are approved by your forklift’s manufacturer. 
14. Take extreme care whenever moving a load. Look for pedestrians, other trucks, 

and equipment. Use your horn to alert other workers. 
15. Always drive slowly when moving a load. 
16. Keep the load just high enough to clear the terrain (as low as possible). 
17. Only use a man-lift if your forklift manufacturer certifies that your model is 

capable and the man-lift is certified by the forklift manufacturer to be used with 
your forklift. 

18. Remove any tools, chains, and equipment from the deck of the forklift if they are 
distracting or rolling around loose. 

19. Avoid sudden starts and stops. 
20. Keep the load tilted backward when moving. 
21. If the rough terrain lift truck requires mechanical, electrical, or hydraulic 

maintenance, park it on a level surface away from traffic, shut it down, attach a 
“DO NOT OPERATE” tag to the machine’s steering wheel, and remove the key. 

 
Remember the following important safety rules: 

1.  The rear of the telescopic forklift is considered the heavy end when it has no load. 
2.  The front of the telescopic forklift is considered the heavy end when it is carrying 

load. 
3.  The higher the load, the more unstable the lift truck will be. 

 
How to Survive a Tip Over 
 
The following are some of the many things that can cause a lift truck to tip over:  
 1.  Poor floor or ground conditions 
 2.  Driving too fast 
 3.  Stopping too hard  
 4.  Turning too quickly  
 5.  Driving with the forks elevated  
 
To survive a tip over of an RTLT, grip the steering wheel tightly, and plant your feet 
firmly on the deck. Make every effort to stay on the forklift. DO NOT try to jump off the 
truck. You may be crushed. 



Career Readiness Teacher Resource 
 

  Industrial Lift Trucks 

Progress Review H 
 
1. The rough terrain forklift, having pneumatic tires, is defined by OSHA as which 

class? 
a. Class 1 
b. Class 3 
c. Class 5 
d. Class 7 

 
2. If the RTLT rolls over, you must always: 

a. attempt to leap clear in the direction opposite the roll. 
b. remain seated with a firm grip on the steering wheel. 
c. deploy the front-mounted stabilizers if the machine is so equipped. 
d. attempt to dump the load to stabilize the RTLT. 

 
3. The manufacturer’s owner’s manual is: 

a. stored in the site manager’s office. 
b. taken home for study each night. 
c. cut apart and important pages pasted to the dashboard of the RTLT. 
d. stored with the machine for immediate access. 

 
4. In the event that the RTLT requires mechanical, electrical, or hydraulic maintenance: 

a. park the RTLT on a level surface away from traffic, shut down and attach a “DO 
NOT OPERATE” tag to the machine’s steering wheel, and remove the key. 

b. operate only under the direct observation of the site manager. 
c. use it only in a reduced capacity. 
d. stop frequently to determine the status of the item requiring maintenance. 

 
5. Which of the following will not cause a lift truck to tip over? 

a. Driving too fast 
b. Stopping too hard 
c. Turning too quickly 
d. Watching for obstructions 
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Driving Exercises  
 
The ability to drive a forklift can only be learned by practice. As operating the forklift 
becomes more familiar, driving skill will increase.  
 
Exercise No. 1 - Maneuvering  
 
Using the forklift on which these tests will be given, place pallets so one of the 
experienced drivers can weave through them easily. To trainees, emphasize smooth, easy 
handling. When trainees have successfully driven the loose course, move the pallets 
closer together.  
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Exercise No. 2 - Sharp Turns 
 
Place pallets so the forklift must be turned sharply, right and left. This test measures the 
trainee’s ability to judge proper clearance all around when turning. For good visibility 
along the course, set pallets on edge. Pallets set in this manner tip easily showing when 
the driver has made a mistake. 
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Exercise No. 3 - Driving in Reverse  
 
Here, for the first time, the trainee is required to show skills when backing a forklift. Set 
pallets on edge as before and at distances set up by one of the experienced drivers. Drive 
course A, and run course A again frontwards.  
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Exercise No. 4 - Stacking 
 
Place two fully loaded pallets side by side. Have the trainee pick up one pallet load. 
Move the pallet to a new position, and set it down. Then have the trainee pick up the 
second pallet load and stack it on top of the first pallet load. Then reverse the process, 
returning both pallet loads to the starting position. Emphasize square, even stacking with 
minimum maneuvering and minimum bumping of one load into another. 
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Exercise No. 5 - Warehousing  
 
Set pallets on edge as before to simulate the narrowest aisles. In the area created, place 
three fully loaded pallets side by side. Allow 3 in. of clearance on either side of the 
middle pallet.  
 
Ask the trainee to pick up the middle pallet, and back it out, drive frontwards to the 
trainee’s right, and replace the loaded pallet from the opposite side. Drive back to the 
original position, pick up the pallet again, and then drive backwards to the trainee’s left. 
Ask the trainee to replace the load again from opposite side. 
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Exercise No. 6 - Selecting Loads 
 
Use the same basic setup as in Exercise No. 5. Secure loaded pallets in a center stack to 
the maximum height used in the operation. Keep the outside two stacks one pallet load 
high as before. Have the trainee move one pallet load at a time from the high center stack 
to the low outside stacks. Ask the trainee to replace in order.  
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Exercise No. 7 - Loading Boxcar  
 
With pallets on edge, simulate a railroad car. Space should be 50 ft long, with 108-in. 
inside width. Have a central doorway match the narrowest boxcar doorway the forklift 
normally works through. Draw a simulated dockboard on the floor with chalk. Simulate 
door height by running a string between poles placed in the proper position.  
 
Operators should handle loaded pallets with one student unloading what another has 
loaded. Care should be taken to carry loads low.  
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 Exercise No. 8 - Loading Trailers  
 
Use the same setup as loading and unloading railroad cars. In this exercise, make up a 
simulated trailer with a door opening of 89 in. and a door height of 76 in. Make the inside 
width 92 in. and the length 35 ft. Again chalk a simulated dockboard on the floor. Have 
one student unload what another student has loaded.  
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Exercise No. 9 (Optional) - Team Handling  
 
This exercise is helpful for teaching fast and even alignment in high-speed operations. 
Space loaded pallets No. 1, 2, 3, and 4 with enough room between them. Place pallet load 
No. 5 plus 4 in. of side clearance. Have one forklift move pallet load No.5 into place. 
From the other side, have the second forklift remove load No. 5, transport and replace the 
load at the next opening. The first forklift then repeats the process.  
 
Start with pallets one high. As drivers become more skilled, build up stacks No. 1, 2, 3, 
and 4 to three or four high. Repeat the exercise, building the movable stack No. 5 one 
pallet load at a time. Build to the same height as stacks No. 1, 2, 3, and 4 before moving 
pallets to the next space. Proper alignment is important. Only pallets that the first forklift 
has stacked straight can be handled smoothly and easily by the second forklift.  
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Glossary  
 
This glossary contains terms used in the text. If you do not understand a term in the 
glossary, refer to the section of the manual in which it was originally used. Use this 
glossary as a study guide. 
 
Authorized Personnel: A person trained by his or her employer and licensed to operate a 
forklift 
 
Battery Retainers: Special devices developed to keep industrial batteries in the proper 
position within the forklift 
 
Dockboards: Special platforms used to bridge the gap between loading docks and 
various transport equipment such as forklifts, or boxcars 
 
Forklift: A small industrial truck with a power-operated fork platform that can be raised 
and lowered for placing under a load to be lifted and carried 
 
Maintenance: The act of maintaining or servicing various equipment as determined by 
the manufacturer to keep the equipment in proper operating condition 
 
Modifications: Any changes to the standard equipment as originally delivered by the 
manufacturer 
 
Non-Approved: Without consent or approval. A person not trained and licensed in the 
use of a particular forklift is non-approved. 
 
Operator’s Daily Checklist: Usually a form developed by the manufacturer or owner of 
a special piece of equipment. A checklist allows a daily check of the equipment. The 
operator’s daily checklist guarantees proper operation and safe condition of the 
equipment. 
 
Tether: A specially constructed nylon rope to attach the operator’s safety belt to the 
forklift 
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OSHA Forklift Standards  
 
1910.178(a) 
General requirements 
1910.178(a)(1) 
This section contains safety requirements relating to fire protection, design, maintenance, 
and use of fork trucks, tractors, platform lift trucks, motorized hand trucks, and other 
specialized industrial trucks powered by electric motors or internal combustion engines. 
This section does not apply to compressed air or nonflammable compressed gas-operated 
industrial trucks, nor to farm vehicles, nor to vehicles intended primarily for earth 
moving or over-the-road hauling. 
1910.178(a)(2) 
All new powered industrial trucks acquired and used by an employer shall meet the 
design and construction requirements for powered industrial trucks established in the 
“American National Standard for Powered Industrial Trucks, Part II, ANSI B56.1-1969,” 
which is incorporated by reference as specified in § 1910.6, except for vehicles intended 
primarily for earth moving or over-the-road hauling. 
1910.178(a)(3) 
Approved trucks shall bear a label or some other identifying mark indicating approval by 
the testing laboratory. See paragraph (a)(7) of this section and paragraph 405 of 
“American National Standard for Powered Industrial Trucks, Part II, ANSI B56.1-1969,” 
which is incorporated by reference in paragraph (a)(2) of this section and which provides 
that if the powered industrial truck is accepted by a nationally recognized testing 
laboratory, it should be so marked. 
1910.178(a)(4) 
Modifications and additions that affect capacity and safe operation shall not be performed 
by the customer or user without manufacturer’s prior written approval. Capacity, 
operation, and maintenance instruction plates, tags, or decals shall be changed 
accordingly. 
1910.178(a)(5) 
If the truck is equipped with front-end attachments other than factory-installed 
attachments, the user shall request that the truck be marked to identify the attachments 
and show the approximate weight of the truck and attachment combination at maximum 
elevation with load laterally centered. 
1910.178(a)(6) 
The user shall see that all nameplates and markings are in place and are maintained in a 
legible condition. 
1910.178(a)(7) 
As used in this section, the term “approved truck” or “approved industrial truck” means a 
truck that is listed or approved for fire safety purposes for the intended use by a 
nationally recognized testing laboratory, using nationally recognized testing standards. 
Refer to 1910.155(c)(3)(iv)(A) for the definition of nationally recognized testing 
laboratory. 
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1910.178(b) 
Designations. For the purpose of this standard, there are 11 different designations of 
industrial trucks or tractors as follows: D, DS, DY, E, ES, EE, EX, G, GS, LP, and LPS. 
1910.178(b)(1) 
The D designated units are units similar to the G units except that they are diesel engine 
powered instead of gasoline engine powered. 
1910.178(b)(2) 
The DS designated units are diesel-powered units that are provided with additional 
safeguards to the exhaust, fuel, and electrical systems. They may be used in some 
locations where a D unit may not be considered suitable. 
1910.178(b)(3) 
The DY designated units are diesel-powered units that have all the safeguards of the DS 
units and in addition do not have any electrical equipment including the ignition and are 
equipped with temperature limitation features. 
1910.178(b)(4) 
The E designated units are electrically powered units that have minimum acceptable 
safeguards against inherent fire hazards. 
1910.178(b)(5) 
The ES designated units are electrically powered units that, in addition to all of the 
requirements for the E units, are provided with additional safeguards to the electrical 
system to prevent emission of hazardous sparks and to limit surface temperatures. They 
may be used in some locations where the use of an E unit may not be considered suitable. 
1910.178(b)(6) 
The EE designated units are electrically powered units that have, in addition to all of the 
requirements for the E and ES units, the electric motors and all other electrical equipment 
completely enclosed. In certain locations, the EE unit may be used where the use of an E 
and ES unit may not be considered suitable. 
1910.178(b)(7) 
The EX designated units are electrically powered units that differ from the E, ES, and EE 
units in that the electrical fittings and equipment are so designed, constructed, and 
assembled that the units may be used in certain atmospheres containing flammable vapors 
or dusts. 
1910.178(b)(8) 
The G designated units are gasoline-powered units having minimum acceptable 
safeguards against inherent fire hazards. 
1910.178(b)(9) 
The GS designated units are gasoline-powered units that are provided with additional 
safeguards to the exhaust, fuel, and electrical systems. They may be used in some 
locations where the use of a G unit may not be considered suitable. 
1910.178(b)(10) 
The LP designated unit is similar to the G unit except that liquefied petroleum gas is used 
for fuel instead of gasoline. 
 
 
 



Career Readiness 
 

Industrial Lift Trucks  75 

1910.178(b)(11) 
The LPS designated units are liquefied petroleum gas powered units that are provided 
with additional safeguards to the exhaust, fuel, and electrical systems. They may be used 
in some locations where the use of an LP unit may not be considered suitable. 
1910.178(b)(12) 
The atmosphere or location shall have been classified as to whether it is hazardous or 
nonhazardous prior to the consideration of industrial trucks being used therein, and the 
type of industrial truck required shall be as provided in paragraph (d) of this section for 
such location. 
1910.178(c) 
Designated locations 
1910.178(c)(1) 
The industrial trucks specified under subparagraph (2) of this paragraph are the minimum 
types required, but industrial trucks having greater safeguards may be used if desired. 
1910.178(c)(2) 
For specific areas of use, see Table N-1, which tabulates the information contained in this 
section. References are to the corresponding classification as used in subpart S of this 
part. 
1910.178(c)(2)(i) 
Power-operated industrial trucks shall not be used in atmospheres containing hazardous 
concentration of acetylene, butadiene, ethylene oxide, hydrogen (or gases or vapors 
equivalent in hazard to hydrogen, such as manufactured gas), propylene oxide, 
acetaldehyde, cyclopropane, diethyl ether, ethylene, isoprene, or unsymmetrical dimethyl 
hydrazine (UDMH). 
1910.178(c)(2)(ii) 
- 
1910.178(c)(2)(ii)(a) 
Power-operated industrial trucks shall not be used in atmospheres containing hazardous 
concentrations of metal dust, including aluminum, magnesium, and their commercial 
alloys, other metals of similarly hazardous characteristics, or in atmospheres containing 
carbon black, coal, or coke dust except approved power-operated industrial trucks 
designated as EX may be used in such atmospheres. 
1910.178(c)(2)(ii)(b) 
In atmospheres where dust of magnesium, aluminum, or aluminum bronze may be 
present, fuses, switches, motor controllers, and circuit breakers of trucks shall have 
enclosures specifically approved for such locations. 
1910.178(c)(2)(iii) 
Only approved power-operated industrial trucks designated as EX may be used in 
atmospheres containing acetone, acrylonitrile, alcohol, ammonia, benzine, benzol, 
butane, ethylene dichloride, gasoline, hexane, lacquer solvent vapors, naphtha, natural 
gas, propane, propylene, styrene, vinyl acetate, vinyl chloride, or xylenes in quantities 
sufficient to produce explosive or ignitable mixtures and where such concentrations of 
these gases or vapors exist continuously, intermittently, or periodically under normal 
operating conditions or may exist frequently because of repair, maintenance operations, 
leakage, breakdown, or faulty operation of equipment. 
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1910.178(c)(2)(iv) 
Power-operated industrial trucks designated as DY, EE, or EX may be used in locations 
where volatile flammable liquids or flammable gases are handled, processed, or used, but 
in which the hazardous liquids, vapors, or gases will normally be confined within closed 
containers or closed systems from which they can escape only in case of accidental 
rupture or breakdown of such containers or systems, or in the case of abnormal operation 
of equipment; also in locations in which hazardous concentrations of gases or vapors are 
normally prevented by positive mechanical ventilation but which might become 
hazardous through failure or abnormal operation of the ventilating equipment; or in 
locations that are adjacent to Class I, Division 1 locations, and to which hazardous 
concentrations of gases or vapors might occasionally be communicated unless such 
communication is prevented by adequate positive-pressure ventilation from a source of 
clear air and effective safeguards against ventilation failure are provided. 
 

 

 

 
 
 

TABLE N-1. SUMMARY TABLE ON USE OF INDUSTRIAL TRUCKS 
IN VARIOUS LOCATIONS 

Classes Unclassified Class I Locations Class II 
Locations 

Class III Locations 

Description 
of Classes 

Locations not 
possessing 
atmospheres as 
described in 
other columns 

Locations in which 
flammable gases or 
vapors are, or may 
be, present in the air 
in quantities 
sufficient to produce 
explosive or ignitable 
mixtures  

Locations 
that are 
hazardous 
because of 
the 
presence of 
combustible 
dust 

Locations where 
easily ignited fibers 
or flyings are present 
but not likely to be in 
suspension in 
quantities sufficient 
to produce ignitable 
mixtures  

Groups in Classes None  A B C 
Examples of locations or 
atmospheres in classes 
and groups   

Piers and wharves inside and 
outside general storage, general 
industrial or commercial properties 

Acetylene Hydrogen  Ethyl 
ether  

Groups in 
Classes 
(continued) 

D E F G None 

Examples of 
locations or 
atmospheres 
in classes 
and groups 

Gasoline, Naphtha, 
Alcohols, Acetone, 
Lacquer solvent, 
Benzene 

Metal 
dust 

Carbon, 
black coal 
dust, coke 
dust 

Grain dust, 
flour dust, 
starch dust, 
organic dust 

Baled waste, 
cocoa fiber, 
cotton, excelsior, 
hemp, istle, jute, 
kapok, oakum, 
sisal, Spanish 
moss, synthetic 
fibers, tow 
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** Trucks conforming to these types may also be used. 

Divisions (Nature of Hazardous Conditions) 

1 2 1 2 1 2 
Above 
condition 
exists 
continuously, 
intermittently, 
or periodically 
under normal 
operating 
conditions. 

Above 
condition may 
occur 
accidentally 
as due to a 
puncture of a 
storage drum. 

Explosive 
mixture may 
be present 
under normal 
operating 
conditions or 
where failure 
of equipment 
may cause the 
condition to 
exist 
simultaneously 
with arcing or 
sparking of 
electrical 
equipment or 
where dusts of 
an electrically 
conducting 
nature may be 
present. 

Explosive 
mixture not 
normally 
present, but 
where 
deposits of 
dust may 
cause heat rise 
in electrical 
equipment, or 
where such 
deposits may 
be ignited by 
arcs or sparks 
from electrical 
equipment 

Locations in 
which easily 
ignitable 
fibers or 
materials 
producing 
combustible 
flyings are 
handled, 
manufactured, 
or used. 

Locations in 
which easily 
ignitable 
fibers are 
stored or 
handled 
(except in the 
process of 
manufacture). 

Authorized uses of trucks by types in groups of classes and divisions 
Groups in 
classes 

None A B C D A B C 

Type of truck 
authorized: 

  

Diesel: 
Type D D**        
Type DS         
Type DY         
Electric:  
Type E E**        
Type ES         
Type EE         
Type EX     EX    
Gasoline:   
Type G G**        
Type GS         
LP-Gas:  
Type LP LP**        
Type LPS         
Paragraph 
Ref. in No. 505 

210.211  201 (a)  203 (a)  209 (a)  
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-See subdivision (c)(2)(x) and (c)(2)(xii) of this section. 
 
1910.178(c)(2)(v) 
In locations used for the storage of hazardous liquids in sealed containers or liquefied or 
compressed gases in containers, approved power-operated industrial trucks designated as 
DS, ES, GS, or LPS may be used. This classification includes locations where volatile 
flammable liquids or flammable gases or vapors are used, but which would become 
hazardous only in case of an accident or of some unusual operating condition. The 
quantity of hazardous material that might escape in case of accident, the adequacy of 
ventilating equipment, the total area involved, and the record of the industry or business 
with respect to explosions or fires are all factors that should receive consideration in 
determining whether or not the DS or DY, ES, EE, GS, LPS designated truck possesses 
sufficient safeguards for the location. Piping without valves, checks, meters, and similar 
devices would not ordinarily be deemed to introduce a hazardous condition even though 
used for hazardous liquids or gases. Locations used for the storage of hazardous liquids 
or of liquified or compressed gases in sealed containers would not normally be 
considered hazardous unless subject to other hazardous conditions also. 
1910.178(c)(2)(vi) 
- 
 
 

Authorized uses of trucks by types in groups of classes and divisions (continued) 
Groups in 
classes 

D E F G E F G None None 

Type of truck 
authorized: 

 

Diesel: 
Type D          
Type DS DS      DS  DS 
Type DY DY      DY DY DY 
Electric:  
Type E         E 
Type ES ES      ES  ES 
Type EE EE      EE EE EE 
Type EX EX  EX ES   EX EX EX 
Gasoline:  
Type G          
Type GS GS      GS  GS 
LP-Gas:  
Type LP          
Type LPS LPS      LPS  LPS 
Paragraph Ref. 
in No. 505.  

204 
(a), (b) 

 202 (a) 205 (a)  209 (a) 206 
(a), (b) 

207 (a) 208 (a) 
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1910.178(c)(2)(vi)(a) 
Only approved power-operated industrial trucks designated as EX shall be used in 
atmospheres in which combustible dust is or may be in suspension continuously, 
intermittently, or periodically under normal operating conditions, in quantities sufficient 
to produce explosive or ignitable mixtures, or where mechanical failure or abnormal 
operation of machinery or equipment might cause such mixtures to be produced. 
1910.178(c)(2)(vi)(b) 
The EX classification usually includes the working areas of grain handling and storage 
plants, room containing grinders or pulverizers, cleaners, graders, scalpers, open 
conveyors or spouts, open bins or hoppers, mixers, or blenders, automatic or hopper 
scales, packing machinery, elevator heads and boots, stock distributors, dust and stock 
collectors (except all-metal collectors vented to the outside), and all similar dust-
producing machinery and equipment in grain-processing plants, starch plants, sugar-
pulverizing plants, malting plants, hay-grinding plants, and other occupancies of similar 
nature; coal-pulverizing plants (except where the pulverizing equipment is essentially 
dust tight); all working areas where metal dusts and powders are produced, processed, 
handled, packed, or stored (except in tight containers); and other similar locations where 
combustible dust may, under normal operating conditions, be present in the air in 
quantities sufficient to produce explosive or ignitable mixtures. 
1910.178(c)(2)(vii) 
Only approved power-operated industrial trucks designated as DY, EE, or EX shall be 
used in atmospheres in which combustible dust will not normally be in suspension in the 
air or will not be likely to be thrown into suspension by the normal operation of 
equipment or apparatus in quantities sufficient to produce explosive or ignitable mixtures 
but where deposits or accumulations of such dust may be ignited by arcs or sparks 
originating in the truck. 
1910.178(c)(2)(viii) 
Only approved power-operated industrial trucks designated as DY, EE, or EX shall be 
used in locations that are hazardous because of the presence of easily ignitable fibers or 
flyings but in which such fibers or flyings are not likely to be in suspension in the air in 
quantities sufficient to produce ignitable mixtures. 
1910.178(c)(2)(ix) 
Only approved power-operated industrial trucks designated as DS, DY, ES, EE, EX, GS, 
or LPS shall be used in locations where easily ignitable fibers are stored or handled, 
including outside storage, but are not being processed or manufactured. Industrial trucks 
designated as E, which have been previously used in these locations, may be continued in 
use. 
1910.178(c)(2)(x) 
On piers and wharves handling general cargo, any approved power-operated industrial 
truck designated as Type D, E, G, or LP may be used, or trucks that conform to the 
requirements for these types may be used. 
1910.178(c)(2)(xi) 
If storage warehouses and outside storage locations are hazardous, only the approved 
power-operated industrial truck specified for such locations in this paragraph (c)(2) shall 
be used. If not classified as hazardous, any approved power-operated industrial truck 
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designated as Type D, E, G, or LP may be used, or trucks that conform to the 
requirements for these types may be used. 
1910.178(c)(2)(xii) 
If general industrial or commercial properties are hazardous, only approved power-
operated industrial trucks specified for such locations in this paragraph (c)(2) shall be 
used. If not classified as hazardous, any approved power-operated industrial truck 
designated as Type D, E, G, or LP may be used, or trucks that conform to the 
requirements of these types may be used. 
1910.178(d) 
Converted industrial trucks. Power-operated industrial trucks that have been originally 
approved for the use of gasoline for fuel, when converted to the use of liquefied 
petroleum gas fuel in accordance with paragraph (q) of this section, may be used in those 
locations where G, GS or LP, and LPS designated trucks have been specified in the 
preceding paragraphs. 
1910.178(e) 
Safety guards 
1910.178(e)(1) 
High Lift Rider trucks shall be fitted with an overhead guard manufactured in accordance 
with paragraph (a)(2) of this section, unless operating conditions do not permit. 
1910.178(e)(2) 
If the type of load presents a hazard, the user shall equip fork trucks with a vertical load 
backrest extension manufactured in accordance with paragraph (a)(2) of this section. 
1910.178(f) 
Fuel handling and storage 
1910.178(f)(1) 
The storage and handling of liquid fuels such as gasoline and diesel fuel shall be in 
accordance with NFPA Flammable and Combustible Liquids Code (NFPA No. 30-1969), 
which is incorporated by reference as specified in Sec. 1910.6. 
1910.178(f)(2) 
The storage and handling of liquefied petroleum gas fuel shall be in accordance with 
NFPA Storage and Handling of Liquefied Petroleum Gases (NFPA No. 58-1969), which 
is incorporated by reference as specified in Sec. 1910.6. 
1910.178(g) 
Changing and charging storage batteries. 
1910.178(g)(1) 
Battery charging installations shall be located in areas designated for that purpose. 
1910.178(g)(2) 
Facilities shall be provided for flushing and neutralizing spilled electrolyte, for fire 
protection, for protecting charging apparatus from damage by trucks, and for adequate 
ventilation for dispersal of fumes from gassing batteries. 
1910.178(g)(3) 
[Reserved] 
1910.178(g)(4) 
A conveyor, overhead hoist, or equivalent material-handling equipment shall be provided 
for handling batteries. 
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1910.178(g)(5) 
Reinstalled batteries shall be properly positioned and secured in the truck. 
1910.178(g)(6) 
A carboy tilter or siphon shall be provided for handling electrolyte. 
1910.178(g)(7) 
When charging batteries, acid shall be poured into water; water shall not be poured into 
acid. 
1910.178(g)(8) 
Trucks shall be properly positioned with the brake applied before attempting to change or 
charge batteries. 
1910.178(g)(9) 
Care shall be taken to assure that vent caps are functioning. The battery (or compartment) 
cover(s) shall be open to dissipate heat. 
1910.178(g)(10) 
Smoking shall be prohibited in the charging area. 
1910.178(g)(11) 
Precautions shall be taken to prevent open flames, sparks, or electric arcs in battery-
charging areas. 
1910.178(g)(12) 
Tools and other metallic objects shall be kept away from the top of uncovered batteries. 
1910.178(h) 
Lighting for operating areas 
1910.178(h)(1) 
[Reserved] 
1910.178(h)(2) 
Where general lighting is less than 2 lumens per square foot, auxiliary directional lighting 
shall be provided on the truck. 
1910.178(i) 
Control of noxious gases and fumes 
1910.178(i)(1) 
Concentration levels of carbon monoxide gas created by powered industrial truck 
operations shall not exceed the levels specified in 1910.1000. 
1910.178(j) 
Dockboards (bridge plates). See 1910.30(a). 
1910.178(k) 
Trucks and railroad cars 
1910.178(k)(1) 
The brakes of highway trucks shall be set and wheel chocks placed under the rear wheels 
to prevent the trucks from rolling while they are boarded with powered industrial trucks. 
1910.178(k)(2) 
Wheel stops or other recognized positive protection shall be provided to prevent railroad 
cars from moving during loading or unloading operations. 
1910.178(k)(3) 
Fixed jacks may be necessary to support a semitrailer and prevent upending during the 
loading or unloading when the trailer is not coupled to a tractor. 
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1910.178(k)(4) 
Positive protection shall be provided to prevent railroad cars from being moved while 
dockboards or bridge plates are in position. 
1910.178(l) 
Operator training 
1910.178(l)(1) 
Safe operation 
1910.178(l)(1)(i) 
The employer shall ensure that each powered industrial truck operator is competent to 
operate a powered industrial truck safely, as demonstrated by the successful completion 
of the training and evaluation specified in this paragraph (l). 
1910.178(l)(1)(ii) 
Prior to permitting an employee to operate a powered industrial truck (except for training 
purposes), the employer shall ensure that each operator has successfully completed the 
training required by this paragraph (l), except as permitted by paragraph (l)(5). 
1910.178(l)(2) 
Training program implementation 
1910.178(l)(2)(i) 
Trainees may operate a powered industrial truck only: 
1910.178(l)(2)(i)(A) 
Under the direct supervision of persons who have the knowledge, training, and 
experience to train operators and evaluate their competence; and 
1910.178(l)(2)(i)(B) 
Where such operation does not endanger the trainee or other employees. 
1910.178(l)(2)(ii) 
Training shall consist of a combination of formal instruction (e.g., lecture, discussion, 
interactive computer learning, videotape, written material), practical training 
(demonstrations performed by the trainer and practical exercises performed by the 
trainee), and evaluation of the operator’s performance in the workplace. 
1910.178(l)(2)(iii) 
All operator training and evaluation shall be conducted by persons who have the 
knowledge, training, and experience to train powered industrial truck operators and 
evaluate their competence. 
1910.178(l)(3) 
Training program content. Powered industrial truck operators shall receive initial training 
in the following topics, except in topics that the employer can demonstrate are not 
applicable to safe operation of the truck in the employer’s workplace. 
1910.178(l)(3)(i) 
Truck-related topics: 
1910.178(l)(3)(i)(A) 
Operating instructions, warnings, and precautions for the types of truck the operator will 
be authorized to operate; 
1910.178(l)(3)(i)(B) 
Differences between the truck and the automobile; 
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1910.178(l)(3)(i)(C) 
Truck controls and instrumentation: where they are located, what they do, and how they 
work; 
1910.178(l)(3)(i)(D) 
Engine or motor operation; 
1910.178(l)(3)(i)(E) 
Steering and maneuvering; 
1910.178(l)(3)(i)(F) 
Visibility (including restrictions due to loading); 
1910.178(l)(3)(i)(G) 
Fork and attachment adaptation, operation, and use limitations; 
1910.178(l)(3)(i)(H) 
Vehicle capacity; 
1910.178(l)(3)(i)(I) 
Vehicle stability; 
1910.178(l)(3)(i)(J) 
Any vehicle inspection and maintenance that the operator will be required to perform; 
1910.178(l)(3)(i)(K) 
Refueling and/or charging and recharging of batteries; 
1910.178(l)(3)(i)(L) 
Operating limitations; 
1910.178(l)(3)(i)(M) 
Any other operating instructions, warnings, or precautions listed in the operator’s manual 
for the types of vehicle that the employee is being trained to operate. 
1910.178(l)(3)(ii) 
Workplace-related topics: 
1910.178(l)(3)(ii)(A) 
Surface conditions where the vehicle will be operated; 
1910.178(l)(3)(ii)(B) 
Composition of loads to be carried and load stability; 
1910.178(l)(3)(ii)(C) 
Load manipulation, stacking, and unstacking; 
1910.178(l)(3)(ii)(D) 
Pedestrian traffic in areas where the vehicle will be operated; 
1910.178(l)(3)(ii)(E) 
Narrow aisles and other restricted places where the vehicle will be operated; 
1910.178(l)(3)(ii)(F) 
Hazardous (classified) locations where the vehicle will be operated; 
1910.178(l)(3)(ii)(G) 
Ramps and other sloped surfaces that could affect the vehicle’s stability; 
1910.178(l)(3)(ii)(H) 
Closed environments and other areas where insufficient ventilation or poor vehicle 
maintenance could cause a buildup of carbon monoxide or diesel exhaust; 
1910.178(l)(3)(ii)(I) 
Other unique or potentially hazardous environmental conditions in the workplace that 
could affect safe operation. 
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1910.178(l)(3)(iii) 
The requirements of this section 
1910.178(l)(4) 
Refresher training and evaluation 
1910.178(l)(4)(i) 
Refresher training, including an evaluation of the effectiveness of that training, shall be 
conducted as required by paragraph (l)(4)(ii) to ensure that the operator has the 
knowledge and skills needed to operate the powered industrial truck safely. 
1910.178(l)(4)(ii) 
Refresher training in relevant topics shall be provided to the operator when: 
1910.178(l)(4)(ii)(A) 
The operator has been observed to operate the vehicle in an unsafe manner; 
1910.178(l)(4)(ii)(B) 
The operator has been involved in an accident or near-miss incident; 
1910.178(l)(4)(ii)(C) 
The operator has received an evaluation that reveals that the operator is not operating the 
truck safely; 
1910.178(l)(4)(ii)(D) 
The operator is assigned to drive a different type of truck; or 
1910.178(l)(4)(ii)(E) 
A condition in the workplace changes in a manner that could affect safe operation of the 
truck. 
1910.178(l)(4)(iii) 
An evaluation of each powered industrial truck operator’s performance shall be 
conducted at least once every 3 years. 
1910.178(l)(5) 
Avoidance of duplicative training. If an operator has previously received training in a 
topic specified in paragraph (l)(3) of this section and such training is appropriate to the 
truck and working conditions encountered, additional training in that topic is not required 
if the operator has been evaluated and found competent to operate the truck safely. 
1910.178(l)(6) 
Certification. The employer shall certify that each operator has been trained and 
evaluated as required by this paragraph (l). The certification shall include the name of the 
operator, the date of the training, the date of the evaluation, and the identity of the 
person(s) performing the training or evaluation. 
1910.178(l)(7) 
Dates. The employer shall ensure that operators of powered industrial trucks are trained, 
as appropriate, by the dates shown in the following table. 
 
If that employee was hired: The initial training and evaluation 

must be completed: 
Before December 1, 1999 By December 1, 1999 
After December 1, 1999 Before the employee is assigned to 

powered industrial truck 
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1910.178(l)(8) 
Appendix A to this section provides non-mandatory guidance to assist employers in 
implementing this paragraph (l). This appendix does not add to, alter, or reduce the 
requirements of this section. 
1910.178(m)  
Truck operations 
1910.178(m)(1) 
Trucks shall not be driven up to anyone standing in front of a bench or other fixed object. 
1910.178(m)(2) 
No person shall be allowed to stand or pass under the elevated portion of any truck, 
whether loaded or empty. 
1910.178(m)(3) 
Unauthorized personnel shall not be permitted to ride on powered industrial trucks. A 
safe place to ride shall be provided where riding of trucks is authorized. 
1910.178(m)(4) 
The employer shall prohibit arms or legs from being placed between the uprights of the 
mast or outside the running lines of the truck. 
1910.178(m)(5) 
- 
1910.178(m)(5)(i) 
When a powered industrial truck is left unattended, load-engaging means shall be fully 
lowered, controls shall be neutralized, power shall be shut off, and brakes set. Wheels 
shall be blocked if the truck is parked on an incline. 
1910.178(m)(5)(ii) 
A powered industrial truck is unattended when the operator is 25 ft or more away from 
the vehicle that remains in his or her view or whenever the operator leaves the vehicle 
and it is not in his or her view. 
1910.178(m)(5)(iii) 
When the operator of an industrial truck is dismounted and within 25 ft. of the truck still 
in his or her view, the load-engaging means shall be fully lowered, controls neutralized, 
and the brakes set to prevent movement. 
1910.178(m)(6) 
A safe distance shall be maintained from the edge of ramps or platforms while on any 
elevated dock or platform or freight car. Trucks shall not be used for opening or closing 
freight doors. 
1910.178(m)(7) 
Brakes shall be set and wheel blocks shall be in place to prevent movement of trucks, 
trailers, or railroad cars while loading or unloading. Fixed jacks may be necessary to 
support a semitrailer during loading or unloading when the trailer is not coupled to a 
tractor. The flooring of trucks, trailers, and railroad cars shall be checked for breaks and 
weakness before they are driven onto. 
1910.178(m)(8) 
There shall be sufficient headroom under overhead installations, lights, pipes, sprinkler 
system, and so forth. 
 
 



Career Readiness Teacher Resource 
 

  Industrial Lift Trucks 

1910.178(m)(9) 
An overhead guard shall be used as protection against falling objects. It should be noted 
that an overhead guard is intended to offer protection from the impact of items such as 
small packages, boxes, and bagged material, representative of the job application but not 
to withstand the impact of a falling capacity load. 
1910.178(m)(10) 
A load backrest extension shall be used whenever necessary to minimize the possibility 
of the load or part of it from falling rearward. 
1910.178(m)(11) 
Only approved industrial trucks shall be used in hazardous locations. 
1910.178(m)(12) 
[Removed and Reserved] 
1910.178(m)(13) 
[Reserved] 
1910.178(m)(14) 
Fire aisles, access to stairways, and fire equipment shall be kept clear. 
1910.178(n) 
Traveling 
1910.178(n)(1) 
All traffic regulations shall be observed, including authorized plant speed limits. A safe 
distance shall be maintained approximately three truck lengths from the truck ahead, and 
the truck shall be kept under control at all times. 
1910.178(n)(2) 
The right of way shall be yielded to ambulances, fire trucks, or other vehicles in 
emergency situations. 
1910.178(n)(3) 
Other trucks traveling in the same direction at intersections, blind spots, or other 
dangerous locations shall not be passed. 
1910.178(n)(4) 
The driver shall be required to slow down and sound the horn at cross aisles and other 
locations where vision is obstructed. If the load being carried obstructs forward view, the 
driver shall be required to travel with the load trailing. 
1910.178(n)(5) 
Railroad tracks shall be crossed diagonally wherever possible. Parking closer than 8 ft 
from the center of railroad tracks is prohibited. 
1910.178(n)(6) 
The driver shall be required to look in the direction of and keep a clear view of the path 
of travel. 
1910.178(n)(7) 
Grades shall be ascended or descended slowly. 
1910.178(n)(7)(i) 
When ascending or descending grades in excess of 10%, loaded trucks shall be driven 
with the load upgrade. 
1910.178(n)(7)(ii) 
[Reserved] 
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1910.178(n)(7)(iii) 
On all grades the load and load engaging means shall be tilted back if applicable and 
raised only as far as necessary to clear the road surface. 
1910.178(n)(8) 
Under all travel conditions, the truck shall be operated at a speed that will permit it to be 
brought to a stop in a safe manner. 
1910.178(n)(9) 
Stunt driving and horseplay shall not be permitted. 
1910.178(n)(10) 
The driver shall be required to slow down for wet and slippery floors. 
1910.178(n)(11) 
Dockboard or bridgeplates shall be properly secured before they are driven over. 
Dockboard or bridgeplates shall be driven over carefully and slowly and their rated 
capacity never exceeded. 
1910.178(n)(12) 
Elevators shall be approached slowly and then entered squarely after the elevator car is 
properly leveled. Once on the elevator, the controls shall be neutralized, power shut off, 
and the brakes set. 
1910.178(n)(13) 
Motorized hand trucks must enter elevators or other confined areas with load end 
forward. 
1910.178(n)(14) 
Running over loose objects on the roadway surface shall be avoided. 
1910.178(n)(15) 
While negotiating turns, speed shall be reduced to a safe level by means of turning the 
hand steering wheel in a smooth, sweeping motion. Except when maneuvering at a very 
low speed, the hand steering wheel shall be turned at a moderate, even rate. 
1910.178(o) 
Loading 
1910.178(o)(1) 
Only stable or safely arranged loads shall be handled. Caution shall be exercised when 
handling off-center loads that cannot be centered. 
1910.178(o)(2) 
Only loads within the rated capacity of the truck shall be handled. 
1910.178(o)(3) 
The long or high (including multiple-tiered) loads that may affect capacity shall be 
adjusted. 
1910.178(o)(4) 
Trucks equipped with attachments shall be operated as partially loaded trucks when not 
handling a load. 
1910.178(o)(5) 
A load-engaging means shall be placed under the load as far as possible; the mast shall be 
carefully tilted backward to stabilize the load. 
1910.178(o)(6) 
Extreme care shall be used when tilting the load forward or backward, particularly when 
high tiering. Tilting forward with load-engaging means elevated shall be prohibited 
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except to pick up a load. An elevated load shall not be tilted forward except when the 
load is in a deposit position over a rack or stack. When stacking or tiering, only enough 
backward tilt to stabilize the load shall be used. 
1910.178(p) 
Operation of the truck 
1910.178(p)(1) 
If at any time a powered industrial truck is found to be in need of repair, defective, or in 
any way unsafe, the truck shall be taken out of service until it has been restored to safe 
operating condition. 
1910.178(p)(2) 
Fuel tanks shall not be filled while the engine is running. Spillage shall be avoided. 
1910.178(p)(3) 
Spillage of oil or fuel shall be carefully washed away or completely evaporated and the 
fuel tank cap replaced before restarting the engine. 
1910.178(p)(4) 
No truck shall be operated with a leak in the fuel system until the leak has been corrected. 
1910.178(p)(5) 
Open flames shall not be used for checking electrolyte level in storage batteries or 
gasoline level in fuel tanks. 
1910.178(q) 
Maintenance of industrial trucks 
1910.178(q)(1) 
Any power-operated industrial truck not in safe operating condition shall be removed 
from service. All repairs shall be made by authorized personnel. 
1910.178(q)(2) 
No repairs shall be made in Class I, II, and III locations. 
1910.178(q)(3) 
Those repairs to the fuel and ignition systems of industrial trucks that involve fire hazards 
shall be conducted only in locations designated for such repairs. 
1910.178(q)(4) 
Trucks in need of repairs to the electrical system shall have the battery disconnected prior 
to such repairs. 
1910.178(q)(5) 
All parts of any such industrial truck requiring replacement shall be replaced only by 
parts equivalent as to safety with those used in the original design. 
1910.178(q)(6) 
Industrial trucks shall not be altered so that the relative positions of the various parts are 
different from what they were when originally received from the manufacturer, nor shall 
they be altered either by the addition of extra parts not provided by the manufacturer or 
by the elimination of any parts, except as provided in paragraph (q)(12) of this section. 
Additional counterweighing of fork trucks shall not be done unless approved by the truck 
manufacturer. 
1910.178(q)(7) 
Industrial trucks shall be examined before being placed in service and shall not be placed 
in service if the examination shows any condition adversely affecting the safety of the 
vehicle. Such examination shall be made at least daily. Where industrial trucks are used 
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on a round-the-clock basis, they shall be examined after each shift. Defects when found 
shall be immediately reported and corrected. 
1910.178(q)(8) 
Water mufflers shall be filled daily or as frequently as is necessary to prevent depletion 
of the supply of water below 75% of the filled capacity. Vehicles with mufflers having 
screens or other parts that may become clogged shall not be operated while such screens 
or parts are clogged. Any vehicle that emits hazardous sparks or flames from the exhaust 
system shall immediately be removed from service and not returned to service until the 
cause for the emission of such sparks and flames has been eliminated. 
1910.178(q)(9) 
When the temperature of any part of any truck is found to be in excess of its normal 
operating temperature, thus creating a hazardous condition, the vehicle shall be removed 
from service and not returned to service until the cause for such overheating has been 
eliminated. 
1910.178(q)(10) 
Industrial trucks shall be kept in a clean condition, free of lint, excess oil, and grease. 
Noncombustible agents should be used for cleaning trucks. Low flash point (below 100° 
F) solvents shall not be used. High flash point (at or above 100° F) solvents may be used. 
Precautions regarding toxicity, ventilation, and fire hazard shall be consonant with the 
agent or solvent used. 
1910.178(q)(11) 
[Reserved] 
1910.178(q)(12) 
Industrial trucks originally approved for the use of gasoline for fuel may be converted to 
liquefied petroleum gas fuel provided the complete conversion results in a truck that 
embodies the features specified for LP or LPS designated trucks. Such conversion 
equipment shall be approved. The description of the component parts of this conversion 
system and the recommended method of installation on specific trucks are contained in 
the “Listed by Report.”  
 
[39 FR 23502, June 27, 1974, as amended at 40 FR 23073, May 28, 1975; 43 FR 49749, 
Oct. 24, 1978; 49 FR 5322, Feb. 10, 1984; 53 FR 12122, Apr. 12, 1988; 55 FR 32015, 
Aug. 6, 1990; 61 FR 9227, March 7, 1996; 63 FR 66270, Dec. 1, 1998; 68 FR 32368, 
June 2, 2003; 71 FR 16672, April 3, 2006] 
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Progress Review Answer Keys 
 
Progress Review A 
1. c. 
2. d. 
3. a. 
4. b. 
5. c. 
6. c. 
 
Progress Review B 
1. 

 
 
 
2. b.  
3. c. 
4. c. 
5. a. 
6. c. 
7. c. 
Progress Review C 
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1. b. 
2. c. 
3. a. 
4. d. 
5. c. 
 
Progress Review D 
1. d.  
2. b. 
3. c. 
4. a. 
5. b. 
 
Progress Review E 
1. b. 
2. c. 
3. a. 
4. d. 
5. a. 
 
Progress Review F 
1. c. 
2. a. 
3. b. 
4. a. 
5. d. 
 
Progress Review G 
1. d. 
2. a. 
3. c. 
4. b. 
5. b. 
 
Progress Review H 
1. d. 
2. b. 
3. d. 
4. a. 
5. d. 
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Additional Questions 
 
Multiple Choice 
 
1. Load charts indicate: 

a. the maximum available horsepower. 
b. the maximum number of people who can be safely lifted on the forks. 
c. the maximum weight of the forklift. 
d. lifting maximums within various lifting regions. 

 
2. When refueling the RTLT, which of the following is not required? 

a. Clean up spilled fuel immediately. 
b. Ground the fuel nozzle to the filler neck. 
c. Check the transmission fluid level. 
d. Shut off the engine while refueling. 

 
3. The battery electrolyte solution contains: 

a. chlorine. 
b. sodium chloride. 
c. sulfuric acid. 
d. hydrochloric acid. 

 
4. According to OSHA 1910.178(I), if involved in an accident or near-miss incident, 

operators are to: 
a. be fired immediately. 
b. be given a written reprimand and suspended for a period not to exceed 12 working 

hours. 
c. receive an oral reprimand and be allowed to return to work. 
d. receive refresher training in the safe operation of rough terrain forklifts. 

 
5. In product manuals and on decals on the machine, which signal word indicates the 

greatest level of concern? 
a. Danger 
b. Warning 
c. Caution 
d. Notice 

 
6. When inspecting the tires of the RTLT, which of the following is a concern? 

a. Correct pressure 
b. Uneven or excessive wear 
c. The condition of the valve stems and caps 
d. All of the above 
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7. Crossing a culvert where the fill is dry and has the consistency of pebbles is: 
a. no problem. 
b. a danger because the pebbles may enter the air cleaner. 
c. a danger because the dry material may be covering deep mud. 
d. a danger because the forklift may slide into the depression crossed by the culvert. 

 
8. The carriage tilt function is used to: 

a. cradle and deposit the load. 
b. present the load for easier manual unloading at elevated positions. 
c. provide a means for the pallet to empty its load. 
d. adjust the angle of the machine’s frame. 

 
 
True or False 
 
9.  True or False: The combined center of gravity of an RTLT and its load may change 

when the load is lifted. 
 
10.  True or False: When elevated loads will be near electric power lines, the power to the 

lines should be shut off or the lines rerouted. 
 
11.  True or False: Because of the weight of the RTLT, you need not be concerned when 

driving over compacted wet clay. 
 
12.  True or False: You can carry a concrete pipe across rutted terrain at any speed. 
 
13.  True or False: You can raise the load to any height to improve the forward view 

when your view is impaired by the load. 
 
14.  True or False: Because RTLTs are built to operate under rugged conditions, they 

require little or no preventive maintenance. 
 
15.  True or False: An automobile is designed for high-speed travel over prepared roads, 

while the RTLT is designed for low-speed travel over unimproved 
terrain. 

 
16.  True or False: Prior to each day’s operation, you should take a walking inspection of 

the worksite to note special conditions that may have changed. 
 
17.  True or False: “Cradling the load” means that you must verify that multi-tiered loads 

are strapped together. 
 
18.  True or False: If you cannot determine the weight of the load, ask your supervisor or 

request that the supplier provide this information. 
 
19.  True or False: Never use a set of forks in which one or both forks have been welded. 
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Fill in the Blanks 
 
20. Whenever approaching a blind intersection, you must slow down or come to a full 

and complete _________________. 
 
21. One of many potential site hazards to the rough terrain forklift operator are overhead 

__________________. 
 
22. During operation, you must be concerned about excessive machine tilt to the side 

when driving across a ____________________. 
 
23. Whenever driving with a load, carry the load as ___________________ as practical. 
 
24. Line of sight refers to your ability to see and be ____________________. 
 
25. You should always fasten your ___________________ when operating a rough 

terrain forklift. 
 
26. All controls should be set to ____________________ prior to RTLT startup. 
 
 
Discussion 
 
1. Why is it important to check the position of the forklift’s wheels before starting the vehicle?  
 
2.  In what gear do you start the lift? Why?  
 
3.  How is driving a forklift like driving a car? 
 
4. Explain the difference in a STABLE LOAD and a LOOSE LOAD. 
 
5. List the conditions for safely transporting a load. 
 
6. Why should the operator stop the forklift before changing directions? 
 
7. Why does a forklift have rear-wheel steering? 
 
8. Because of the forklift’s rear wheel steering, what must the forklift operator look out 

for? 
 
9. When should the forklift operator drive backwards? 
 
10. Comment about riders on the forklift. 
 
11. List three considerations for personal safety while driving a powered industrial 

forklift. 
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Additional Questions Answer Key 
 
1.  d 
2. c 
3. d 
4. d 
5. a 
6. d 
7. d 
8. d 
9. True 
10. True 
11. False 
12. False 
13. False 
14. False 
15. True 
16. True 
17. False 
18. True 
19. True 
20. stop 
21. power lines 
22. slope 
23. low 
24. seen 
25. seat belt 
26. neutral 
  
The discussion questions may be answered by your instructor. 
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Module Evaluation 
 
Thank you for using the Industrial Lift Trucks module in your training. In an attempt to 
constantly monitor quality control, we need your feedback. Please take a few moments to 
make comments about the material covered in this module. Also needed from instructors 
are teaching strategies/objectives for each chapter as well as learning activities and 
performance/knowledge checks. Your input is vital to the success of our workforce. 
 
1. Did the module fully cover the subject? Why or why not? 
 
 
 
 
 
 
 
 
2. Was the module written at your appropriate level of understanding? 
 
 
 
 
 
 
 
 
3. If you could make changes/suggestions/improvements to the module, what would 

they be? 
 
 
 
 
 
 
 
 
(Feel free to mark up a copy used in class that has your notes and mail it to me.) 
Please submit your input to: 
 
Research and Curriculum Unit 
P.O. Drawer DX 
Mississippi State, MS 39762 
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