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Introduction  

ver the years, engineers, scientist and 

ergonomist have extolled the 

conventional automobile screw jack 

(scissors jack) as being very efficient, yet 

continue to seek new designs to increase 

reliability and reduce its shortcomings and 

maintenance costs. Screw application is used in 

the elevation of vehicles or objects. The 

operation of the screw jack is such that it 

comprises a handle for driving a bolt element 

(Lead Screw) manually to adjust the height of 

the jack to elevate a vehicle or an object. 

Existing jacks are of great disadvantage to 

elderly women especially under  unfavorable 

weather condition [1]. A mechanical jack is a 

device which lifts weighty or heavy equipment 

and vehicles so that maintenance can be carried 

out underneath at workplace or manufacturing 

setting [2]. A jack screw is a type of jack which 

functions by turning a lead screw. It is 

commonly used to lift heavy load to a height. A 

good example is the car-jacks. In the case of a 

screw jack, a small force applied in the 

horizontal plane is used to raise or lower large  

D 

O 

 
TIMBOU-AFRICA ACADEMIC PUBLICATIONS 

INTERNATIONAL JOURNAL, AUGUST, 2021 EDITIONS 
VOL. 6 NO. 5 ISSN: 2707-5654 

 
 

INTERNATIONAL 
JOUNAL OF: 
ENGINEERING 
RESEARCH AND 
TECHNOLOGY 

ABSTRACT 
With the 

increasing level 

of technology, 

researchers all 

over the world 

are working 

continuously to 

improve and 

implement 

better and 

robust design of 

materials at 

workplace for 

productivity, 

efficiency and 

effectiveness. 

Detailed design 

procedure of a 

quick lifting 

screw jack is 

presented in this 

paper. The 

design is 

fundamentally a 

modification of 

the conventional 

scissor jack. The 
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load [3]. A good number of operational staff in manufacturing, bottling, 

oil and gas and other multi-national companies perform task in a 

squatting or cowering position for a long period. These results to 

inefficiency at workplace due to ergonomically imbalance position they 

encounter which often times give rise to back ache and poor body 

architecture in the future. 
These present available jacks further require the operator to remain in 

prolonged bent or squatting position to operate the jack. Due to its 

difficulties, body pains, back ache and others can emerge as a result of 

continuous turning of the wrench or crank shaft in an uncomfortable 

position for a long period. The statement of problem has led to the 

motivation of designing a modified quick lifting screw jack with gear 

arrangement. The introduction of the bevel gear will help reduce 

difficulty in operation with a handle incorporated in the design and also 

reduce time spent to a very minimum. 
 

Screw Jack and Types 

Automobile screw jacks or jack screw is a device that is used to lift an 

automobile in order to carry out repairs or maintenance. Screw jacks are 

designed with materials having the capabilities and properties to lift 

heavy loads and prevent buckling, wear etc. which can result to 

unforeseen accidents. Screw jacks have been used for more than 50 

decades with new developments and redesigns [3]. The conventional 

problems associated with the conventional jacks are the ergonomic 

snags experienced by operators due to prolonged bending or squatting 

positions during operation. These problems of waist pain and backaches 

are as a result of continuous turning of the wrench or crank shaft in an 

uncomfortable position for a long period. These led to the design and 

modification of quick lifting screw jack with gear arrangements that are 

safe, reliable and capable of raising or lowering heavy load with little 

effort. The results showed that the introduction of the crank and gear 

mechanism would help reduce difficulty in operation, reduce time, 

increase efficiency and effectively control the difficulties concomitant 

with Ergonomics - which is an ultimate sensitivity in design process. 
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screw jack (which is the scissors jack) is still commonly used due to its 

many advantages such as long life span, strength, packaging, mobility, 

cost etc., with the greatest to be its self-locking attribute, which means 

when the rotational force on the screw is removed, it will remain 

motionless where it was left and will not rotate backwards, regardless of 

how much load it is supporting. This makes them inherently safer than 

hydraulic jacks, for example, which will move backwards under load if the 

force on the hydraulic actuator is accidentally released. Mechanical 

advantage is important in car jacks because it enable human lift a vehicle 

by manual force single-handedly. More powerful jacks use hydraulic 

power to provide more lift over greater distances. Mechanical jacks are 

usually rated for maximum lifting capacity. This is peculiar in developing 

nations where traditional screw jacks are often in use. [4, 5] designed and 

fabricated a motorized automated object lifting jack using electric motor 

for lifting and lowering of heavy loads. The electricity for the operating 

the jack was from the direct current (dc) battery with increased 

mechanical advantage. Okoronkwo et al. [6] developed hand water 

pump using quick return crank mechanism. Chaudhary et al. [7] designed 

a screw jack using solid works 2010, after the design, they constructed 

the jack using available machine tools like: lathe, grinding, threading and 

milling machines. The developed jack was tested and found effective in 

addressing ergonomics issues. Kumar et al. [8] designed and constructed 

screw jack by taking into consideration worm and spur gear 

arrangement. The component part that makes up the developed system 

consist of the worm gear, spur gear, ball bearings and circular shafts. 

They considered soft engineering materials in the development of the 

worm gear. The materials taken into consideration include alloys of 

metal like aluminum and bronze. In the design of the lifting screw they 

considered a tough and heat treated hard material and also performed 

failure analysis in considering the appropriate screw shaft. 

There are different kinds of jacks available; a good example is the 

bumper jacks obtainable in older cars and scissor jacks, quite common in 

newer cars. The tension force applied by the jack lead screw gives rise to 

a compressive force. An Acme thread is a very tough and strong thread 

often used and is capable of resisting the large loads imposed on most 
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jack screws. Car jacks usually use mechanical advantage to enable vehicle 

lifting. There are two types of automotive car jacks: Hydraulic and Screw 

type. The screw type is common. The screw-type devices has a very great 

advantage which has to do with the tapered sides of the screw wear, the 

mating nut automatically comes into closer meeting, instead of allowing 

backlash to develop [9]. There are also categories of screw and hydraulic 

jacks. Hydraulic jacks have a bottle shape. By operating the handle, which 

is a lever (a simple machine), fluid is compressed and routed to an 

actuating cylinder which results in lift. Other examples of hydraulic type 

of screw are hydraulic jack, bottle jack, floor jack, friction jack, and 

racketing jack. Parker and Pickup [10] revealed the accurate and precise 

prognostication of a screw thread, the tedious nature and time taken to 

achieve the lifting process. Different design of threads are shown 

conventionally on engineering drawings. It is also very important to note 

the need to lubricate screw jacks with grease on regular basis. Another 

type of screw is the ball screw which is quite unconventional and uses 

recirculation-ball nut to minimize friction and prolong the life of the 

screw threads. The major disadvantage of this kind of ball screw is its 

inability to self- lock [11]. Attention of researchers has been drawn to the 

failure of screw in manufacturing and production companies. The major 

causes of screw failure is attributed to poor design, lack of grease and 

poor engineering practices [12]. 

 

Conclusion 

In this research, a novel design for a lifting jack driven by a quick-return 

crank mechanism and gear drive has been designed and fabricated. The 

design equations for gear selection, gear drive ratios and mechanism 

forces have been derived from its geometry. Kinematic analysis has been 

performed. A design example has been given for illustrating the design 

process. The detailed working diagram has been explicitly explained 

equally. To verify the feasibility and accuracy, a prototype has been 

made, and then an experiment has been conducted. The proposed 

mechanism is capable of increasing capacity; reducing input effort; 

saving cost of operation and requires simple maintenance compared to 

conventional lever lift mechanisms of lifting jacks. The experimental 
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result shows that Very little effort (5.280N minimum and 102.76N 

maximum) and torque (0.597Nm and 51.38Nm maximum) is required to 

lift a load using the modified screw jack compared with the classical 

method which requires effort of 127.4N and torque of 135.04Nm. Also, 

the time required to lift a car using the modified method is lesser (2.025s) 

compared to the time required to lift same weight of car using the 

traditional method (4.094s). Conclusively, the modified design provides 

a good alternative to the lever lift mechanism as other existing 

conventional lifting jacks require more effort, capacity, power 

generating sources and maintenance cost. The proposed quick lifting 

jack prototype was made up of a gear drive and a quick-return crank 

mechanism. 
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