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Abstract - A screw jack is a type of jack which functions by the 
turning of a lead screw. It is commonly used to lift heavy load 
to a certain 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 load. 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 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 because 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 reduce 
time spent to a very minimum. 
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INTRODUCTION  

Over the years, engineers, scientist and ergonomist 
have extolled the scissors jacks 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 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. A mechanical jack is a device 
which lifts weights or heavy equipment and vehicles so that 
maintenance can be carried out underneath at workplace or 
manufacturing setting. 

WORKING PRINCIPLE:  

The jack’s screw rod is fixed to the spear gear its combined 
more gears in one rod. The manual source power keys are 
interface with handle rod. Using this equipment, we can 
easily access the lifting of load in various purpose of our 
need. By alternating the power transmission with higher 
torque, the jack can lift heavy load easily. 

During usage, the screw jack is working commonly two 
mechanisms, the screw thread provides both one with the 

conversion of rotational motion into linear motion and the 
other with the amplification of the applied force by the 
threads on the lead screw. In accordance with our survey in 
several automobile garages, revealed the facts that mostly 
some difficult methods were adopted in lifting the vehicles 
for reconditioning. All the gears are fixed together in on 
single rod mechanisms are working to manual force. Ratchet 
and pawl mechanism using here lock the reverse direction 
during the lifting process. Now the research paper has 
mainly concentrated on this difficulty, and hence a suitable 
device has been designed, such that the vehicle can be lifted 
from the floor land without application of any impact force. 
The fabrication part of it has been considered with almost 
case for its simplicity and economy, such that this can be 
accommodated as one of the essential tools on automobile 
garages or even for household purposes. 

1. RACTHET AND PAWL MECHANISM: 

Ratchet and Pawl the purpose of a ratchet and pawl is to 
allow a shaft to rotate in one direction only. A ratchet is a 
wheel with a shape like a circular saw blade or horizontal 
milling cutter. A ratchet fits onto a shaft and is locked onto 
the shaft by a "key". The key fits into slots in the shaft and 
ratchet wheel. These slots are    called "keyways". 
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A pawl is a metal part that rests on the ratchet. As the ratchet 
rotates, the pawl drops onto each of the steps on the ratchet 
rim, preventing the ratchet from turning in the direction of 
the pawl. Sometimes a spring is used to keep the pawl in 
contact with the ratchet. The ratchet and pawl mechanism 
are used wherever rotation is required in one direction only, 
e.g. in yacht winches and fishing reels. 

2. NEED ANALYSIS 

2.1 BULL DIAGRAM: 

 A jack finds its purpose to lift or re-position an object to a 
different location. It is applicable in the maintenance 
department of the automotive industry; our project aims in 
fulfilling the same motive for household needs. The 
enhancement in the maneuverability and mobility helps our 
project in achieving the purpose of using it for household 
needs. 

 

3. FUNCTIONAL ANALYSIS 

3.1 OCTOPUS DIAGRAM: 

Octopus diagram is applied after analyzing of the costumer 
need where functional analysis determines the functional 
requirements. Primary Function (P.F): Interaction of the 
product with elements of the surroundings. The first step is 
to investigate on the connections between the product and 
the external environment. Here, the patient and the floor are 
the external agents in contact with the wheel chair. 
Constraint Function (CF): refers to presents adoption or 
action of the product, in means of either the product has to 
be adopted with an element or it acts on an element. The 
constraint functions linked with the Jack are observed as 
follows: 

CF 1: The material to be used for the project should be of less 
weight to compensate maneuverability. 

CF 2: The reversing mechanism of the Rack during the 
absence of torque from the gear or due to application of load 
on the load bearing plate. 

CF 3: The mobility is required to transport the project to the 
desired work location. 

CF 4: The center of gravity of the object should be within the 
dimensions of the load bearing plate. 

CF 5: The maximum load carrying capacity is restricted to 50 
kilograms. 

 

4. TECHNICAL ANALYSIS 

4.1 FAST DIAGRAM:  

The development of a FAST diagram helps to develop a 
shared understanding of the project and identify the 
missing functions. 

4.2 VERTICAL MOVEMENT: 

The movement of the load bearing plate is governed by the 
Rack and Pinion movement, the Ratchet and Pawl 
mechanism prevents the returning action of the Rack when 
subjected to loading. 

4.3 MANUEVERABLITY: 

The torque required to turn the shaft is produced by a 
Handle which induces the rotary motion in the main shaft 
which is then used to drive the Rack and Pinion 
arrangement. Under each leg a 360-degree turning wheel is 
bolted down to facilitate mobility of the project. 
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5. CALCULATION 

5.1ORGANIZATION OF CALCULATION 
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6. CAD MODEL 

 

 

 

 

7. FABRICATION 

7.1 FRAME 

 The frame for the Jack was initially built by cutting a 
long bar of ‘L’ cross section (3 mm thickness and 30 mm 
width) into long pieces of required  
 dimensions using an Angle Grinder (AG). Then the 
ends of the length bars  were grinded using a grinding tool. 
Finally using an arc welding machine outer rectangular 
frame is welded, then the horizontal bars inside the 
rectangular frame is welded. 

7.2 TURNING AND FACING 

 The shaft was turned and faced using a lathe 
machine for the required dimensions of inner diameter of 
the gears, the gears were then placed along the shaft which 
where been positioned between the bearings. 

7.3 DRILLING AND ATTACHMENT OF BEARINGS 

 The holes were made on the frame to fix the 
bearings which support the shaft. The hole is made using a 5 
mm and 10 mm metal drill. Then by using 10 mm bolt, 
washer and nut the bearing is fixed to the frame. The rack  is 
also placed in such a way that it meshes with the gear to 
facilitate raising and lowering of load. 

7.4 RATCHET AND PAWL MECHANISM 

 The ratchet is fixed in the main shaft a small bush is 
placed between the Ratchet and the shaft to compensate the 
clearance between the both. Pawl is welded to the frame and 
has surface contact with the Ratchet.  

7.5 FIXING OF LEGS AND WHEELS 

 The ‘L’ Bar is welded in a perpendicular direction to 
the rectangular frame thereby serving as legs to the jack. A 
rectangular base plate is welded to the bottom portion of the 
leg, on which the wheels are fixed using nut and bolt. A 
rectangular load carrying plate is also welded on the top 
surface of the rack for carrying the load. 
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7.6 ATTACHMENT OF HANDLE 

            A handle is attached to the larger shaft for the rotation 
of secondary gears, this rotating motion is converted into 
linear motion of the Rack. 

7.7 PITFALLS 

Welding of length components perpendicular to each other 
to form a rectangular frame. 

Concept of Gear Train, we made a mistake in this concept 
which affected the progress of our work and we had to 
repeat it from scratch. 

The turning and facing of the shaft is another challenge we 
faced, the cutting tool for the shaft material was not available 
in the college laboratory. We had to rent a lathe shop outside 
and finish the required work. This resulted in a delay in the 
progress of our project. 

8. IMPROVEMENTS 

Connecting the motor to a shaft so that it can improve the 
torque and lift the load. 

Increasing the length of the rack so that it can lift the loads to 
a much better height. 

Attaching an extra component to the base of the Rack to form 
of a fork lift, it can be used in places where there is less floor 
clearance. 

9. PHOTO 

 

10. 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. 
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