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Warning 

Before using this equipment, first pay attention to the following 

matters: 

ü Please read this manual carefully and operate the vehicle safely. 

ü Do not operate this vehicle without training. 

ü Please comply with ISO3691 "Safety Specification for Motor Vehicles Industry". 

ü Please do not modify the repair or change the parameters to adjust the pressure, the loss of the car will be 

borne by you, and you will lose our warranty commitment. 

ü overload is strictly prohibited. The load weight and load center shall comply with the requirements of the 

parameter table in this manual. 

ü When the vehicle is used for stacking, the center of gravity of the goods must be within two cargo forks. 

Stacking loose goods is strictly prohibited. 

ü No human operation is allowed on the fork. 

ü The power supply should be turned off in time after the operation is completed. 

 

Special warning: the company adheres to the strategy of innovation and sustainable development; 

Therefore, it is possible to improve the technology of the products. Therefore, we reserve the right to 

make changes and improvements to any product described in this specification without prior notice. 
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FORWORD 

 

Our companyôs balanced electronic forklift is developed from both domestic and international designs, 

integrating advanced production capabilities with innovative features created by our R&D department. These 

forklifts are ideal for handling and stacking packaged goods in various environments, including stations, ports, 

and warehouses, and are widely used in the food and textile industries. With additional attachments, these 

forklifts can serve a variety of purposes. 

 

Key features include a wide visibility lifting system, a fully hydraulic steering system, self-energizing brakes, 

an overhead guard with an open port, and high-quality motors and batteries. They are equipped with ZAPI 

control technology and a multifunctional panel, offering numerous advantages such as excellent performance, 

ease of operation, enhanced visibility for the operator, flexible steering, reliable brake, smooth and powerful 

operation, low noise levels, reduced environmental impact, and an aesthetically pleasing design. 

 

This manual primarily provides specifications, technical data, operating procedures, maintenance guidelines, 

service instructions, and details on the construction and working principles of the forklift. It is essential for 

operators to read this manual thoroughly before operating the forklift to ensure optimal performance. 

 

All personnel involved with the forklift must adhere strictly to the rules and notices outlined in this manual. 

This will help maintain the trucks in an optimal working state for an extended period and maximize their 

efficiency. 

 

As attachments and components continue to evolve, the content of this manual will be updated accordingly. We 

apologize for any lack of additional information. 
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Driving, Operation, and Daily Maintenance of the Forklift 

The driver and administrator of the forklift must prioritize safety and adhere to standard operating procedures 

as outlined in the Operator's Manual and Maintenance Guide. 

1. Transportation of the Forklift 

When transporting the forklift in a container or on a vehicle, pay attention to the following: 

a. Engage the Brake: Ensure the brake lever is locked. 

b. Secure the Forklift: Use steel cables to secure the front and rear brackets. Cushion the front and rear 

tires. 

c. Lifting Procedure: Follow the designated signal for lifting loads. 

2. Forklift Storage 

To store the forklift properly: 

a. Lower the Bracket: Position the bracket at its lowest setting. 

b. Power Down: Close the electric lock, set all control levers to neutral, and disconnect the power socket. 

c. Engage Hand Brake: Pull the hand brake lever tightly. 

d. Cushion Tires: Ensure the front and rear tires are cushioned. 

e. Long-Term Storage: If the forklift is not used for an extended period, lift the tires off the ground and 

charge the battery monthly. 

3. Preparation Before Work 

Before operating the forklift, check the following: 

a. Indicator Lights: Ensure all indicators are functioning. 

b. Tire Pressure: Check the air pressure of the tires. 

c. Controls and Brakes: Inspect all handles and the brake pedal for proper function and flexibility. 

d. Battery Voltage: Confirm the battery voltage is within the operating range and check the electrolyte 

levels. 

e. Electrical Connections: Verify that all connections and sockets in the electrical system are secure. 

f. Tightness of Components: Ensure all main components are tightened properly. 

g. Lights and Signals: Check that headlights and signals are operational. 

h. Parking Brake: Release the parking brake. 

i. Operational Test: Test lifting, tilting, steering, and braking mechanisms. 

j. Pollution Level: Ensure the pollution level is below 12. 
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4. Operation Instructions 

a. Qualified Operator: Only trained and licensed individuals may operate the forklift. 

b. Safety Gear: Operators must wear appropriate safety shoes, hats, clothing, and gloves. 

c. Monitor Conditions: Pay attention to the forklift's mechanism, hydraulic system, and electrical system 

during operation. 

d. Starting Procedure: Connect the power, turn on the key switch, select the directional switch, steer the 

wheel to check for normal rotation, and slowly depress the accelerator to maintain a safe starting 

speed. 

e. Battery Monitoring: If the voltage drops below 41V during operation, stop immediately and charge or 

replace the battery. 

f. Load Limits: Do not exceed the forklift's load capacity. Ensure the load is evenly distributed on the 

forks, fully inserted below the goods to prevent overload or tilting. 

g. Wet or Slippery Conditions: Reduce speed when operating on wet or slippery surfaces. 

h. Caution on Quays and Ramps: Drive slowly and carefully on docks or interim boards. 

i. Safety Around Forklift: No personnel should stand under the forklift, and lifting with people onboard 

is prohibited. 

j. Controlled Lifting Speed: Avoid rapid acceleration when lifting or lowering the forklift. 

k. Stay Seated: Do not operate the vehicle or equipment while standing outside the driver's seat. 

l. Neutral Gear: Return controls to neutral promptly when the bracket is fully tilted or lifted. 

m. Load Position: Keep the load as low as possible, tilting the bracket backward while driving. Do not 

steer or operate the forklift while lifting. 

n. Watch for Hazards: Be aware of pedestrians, obstacles, and overhead clearances. 

o. Driving on Slopes: Exercise caution on inclines. Ascend a slope moving forward and descend in 

reverse. Avoid steering or loading on slopes. 

p. Safety Measures: Be vigilant when lifting loads over three meters; take protective actions as 

necessary. 

q. Secure Loads: Do not transport unsecured or loose items and handle large items with extra care. 

r. Avoid Sudden Stops: Refrain from abrupt braking while carrying loads. 

s. Parking Procedure: When leaving the forklift, ensure the forks are resting on the ground, set controls 

to neutral, and disconnect the power. Engage the parking brake on slopes and use wheel blocks if 

parking for an extended period. 

t. Pressure Settings: Do not adjust the relief valve or steering unit pressure settings during operation to 

avoid damaging the hydraulic system. 

u. Tire Pressure: Follow the specified tire pressure guidelines for inflation. 
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v. Using Attachments: Operate the forklift with attachments as if it were carrying a load. 

5. Battery Charging 

a. Follow Instructions: Adhere strictly to the battery manufacturer's instructions when charging for the 

first time. 

b. Regular Checks: Continuously monitor the electrolyte ratio, liquid level, and temperature during the 

charging process. 

c. Timely Charging: Recharge the battery as soon as possible after using the forklift. Do not exceed a 

charging time of 24 hours. Avoid undercharging and overcharging to prevent damage to the battery. 

Refer to the battery's instruction manual for proper charging and maintenance procedures. 

6. Lubrication System 
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Lubrication System Diagram 

Main Technical Parameter of the Forklift 
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External View of the Forklift 
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Technical Parameter 



ΝΝ 
 

Construction, Principle, Adjustment and Maintenance of Forklift 

1. Transmission System 

Model EK16A  

Ratio 21.378 15.8487 

Wheel Dia. x Width ū250Ĭ120 ū300x120 

Oil Volume 2.2L 3L 

Gear Oil Type 85W/90 

 

The main fulcrum of the three-point counterbalanced forklift is the mechanical gearbox (see Figure 1-1). The 

drive wheel is secured to the flange of the drive shaft using hub bolts and a hub nut. Power is transmitted to the 

output shaft via the mechanical gearbox, which in turn drives the wheel to rotate. 

The mechanical transmission consists mainly of the drive motor shaft, input shaft, output shaft, and associated 

gears. Each shaft may feature one or more gears with varying numbers of teeth. Power from the motor is 

transmitted to the input shaft via the input gear on the motor shaft. The input shaft then transmits power to the 

output shaft through a pair of helical bevel gears, ultimately driving the wheel rotation. 

2. Drive Motor Shaft 

The drive motor shaft features a roller with an "O" ring. The pinion is fixed onto the output shaft of the drive 

motor using a key and secured with a nut. 

3. Input Shaft 

The input shaft is mounted within the gearbox casing on two tapered roller bearings. It meshes with the helical 

bevel gear on the output shaft. A large helical gear is mounted on the input shaft via a key and secured with a 

lock nut. This gear meshes with the pinion on the drive motor shaft. The gap between the input shaft and the 

helical bevel gear is adjusted using two sets of shims. 

4. Output Shaft 

The output shaft is supported in the transmission case by two tapered roller bearings. The helical bevel gear is 

secured to the output shaft with a lock nut. The large wheel is mounted on the flange of the drive shaft using a 

hub nut. Clearance on the output shaft is also adjusted with shims. 
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Figure 1-1 

 

1. Cabinet 2. O-ring 3. Cover 

4. Combination pad 5. Oil drain plug 6. Ball bearings 

7. Output shaft assembly 8. Nut 9. Input shaft 

10. Taper roller bearings 11. Adjusting the spacer 12. Adjust the spacer 

13. Tapered roller bearings 14. Large helical gear 15. Nut 

16. Turntable gear 17. Pinion 18. Drive motor 

19. Large bearing 20. Spiral bevel gear 21. Tapered Roller Bearings 

22. Adjusting Washer 23. Skeletal Oil Seal 24. Hub nut 

25. Tapered roller bearings 26. Drive wheel  
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Turn to the system 

1. Overview 

The steering system primarily consists of the steering wheel, steering shaft, steering gear, hydraulic motor, and 

connecting components. The steering shaft is connected to the steering gear via a universal joint, while the 

connecting shaft links the steering wheel to the system through another universal joint. The steering column 

can be adjusted to a comfortable position (as illustrated in Figure 2-1). 

Both the hydraulic motor and steering gear are mounted on the drive mounting plate located at the rear of the 

frame. The hydraulic motor powers the steering gear, allowing for the deflection of the steering wheel and 

enabling smooth steering control. 

 

2. Cycloid Full Hydraulic Steering Gear 

The fully hydraulic steering system (see Figure 2-2) measures the angle of the steering wheel to determine the 

amount of hydraulic oil to be delivered from the steering pump to the steering cylinder via the pipeline. If the 

pump is unable to supply oil, the steering can still be operated manually. 

The steering gear consists of a standard steering gear and a combination valve. The upper cover of the 

combination valve features a hole that serves as the system safety valve. Additionally, a two-way overload 

valve is incorporated within the valve body to protect against high pressure in the hydraulic system caused by 

external impacts to the wheels while the forklift is in operation. This prevents potential damage to components. 

Both the safety valve and the two-way overload valve are factory-adjusted and should not be altered by users. 
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Figure 2-2 

1. Limit column 2. Body 3. Spool 

4. Linkage axis 5. Spring 6. Connection block 

7. Rotor 8. Stator 9. Valve sleeve 
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3. Hydraulic Motor Assembly 

The pinion is secured to the mounting seat using two ball bearings and is connected to the hydraulic motor via 

a key. Power from the hydraulic motor is transmitted through the pinion gear to the gearwheel, which is 

splined to the gear shaft. This power is then transferred from the gear shaft to the transmission turntable gear, 

enabling the steering wheel to rotate left and right. 

 

 

Figure 2-3 

 

 

1. Gear shaft 2. Ball bearings 3. Spacer 4. Mounting seat 

5. Retaining ring 6. Gear 7. Retaining ring 8. Pinion 

9. Key 10. Hydraulic motor   
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4. Steering System Reinstallation After Inspection 

a. Smooth Operation: Turn the steering handwheel to the right and left to ensure that the steering power 

is smooth. 

b. Hydraulic Pipeline Check: Inspect the connections of the hydraulic pipeline for correctness while 

turning the steering handwheel right and left. 

c. Air Removal: Lift the rear wheels off the ground and slowly turn the steering wheel right and left 

several times to exhaust air from the hydraulic pipeline and steering cylinder. 

 

5. Steering System Troubleshooting 

Problem Analysis of Trouble Remedies 

Failure to Turn Pump damaged or malfunctioning Replace the pump 

 Hose or joint damaged or pipeline blocked Clean or replace hoses/joints 

 Air in steering oil circuit Bleed air from the system 

Difficult to Turn 
Spring component damaged or insufficient 

elasticity 

Replace the spring 

component 

 Pressure of the relief valve too low Adjust the relief valve 

 Oil leakage in the steering cylinder Inspect the piston seal 

Truck Snaking or 

Oscillation 
Excessive flow rate in steering unit 

Adjust flow to the steering 

unit 

Excessive Noise Low oil level in the oil tank Refill oil 

 Suction pipeline or oil filter blocked Clean or replace filter 

Oil Leakage 
Damaged seals of guide sleeve, pipeline, or 

joints 
Replace damaged seals/joints 
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Electric System 

1. General Description 

The electric system includes the battery, drive motor, lift motor, steering motor, speed control, control 

switches, integrated radiator, and lighting components. The circuit diagrams of the electric system are provided 

below. 
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2. Electric Controller Assembly 

The three-wheel full AC controller, manufactured by ZAPI in Italy, is designed for high reliability. This 

controller offers several advantages, including enhanced safety, flexibility, cost-effectiveness, and robust 

protection standards. 
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3. Instrument 

The integrated instrument, utilizing microcomputer technology, provides real-time data display for enhanced 

safety and comfort for the operator. It features a low voltage warning system to protect both the battery and the 

vehicle. 

 

 

 

 

 

1. Battery discharge display 2. Alphanumeric display 3. Time 

4. Repair the alarm 5. Battery alarm 6. Handbrake 

7. Safety sea   

 

 

4. Wiring Diagram  

Figure 3-4 Body Harness  

Figure 3-5 Front Harness  

Figure 3-6 Rear Harness  

 

 

 

5. Circuitry 
 
a. 4-4Forklift body part circuitry. 
b. 4-5 Headlight circuitry. 

c. 4-6 Taillight circuitry 
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