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Abstract - Manufacturing of toggle jack is a quit challenging 
job.  Toggle jacks are available in standard ranges and the 
capacities vary from 3kN - 1000kN. The power to magnify 
input forces, Toggle jacks allow us to raise vast loads using 
only a fraction of the force ordinarily needed. A power screw is 
a drive used in machinery to convert a rotary motion into a 
linear motion for power transmission. It produces uniform 
motion and the design of the power screw may be such that. 
Either the screw or the nut is held at rest and the other 
member rotates as it moves axially. Power screws should be 
designed for smooth and noiseless transmission of power with 
an ability to carry heavy loads with high efficiency. 
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1. INTRODUCTION  

In the olden days the energy or effort was the manual effort. 
But, over the years new technologies have been developed 
and implemented in each and every field. These 
techniques/devices help in great extent to reduce the 
manual effort. Mechanical machine toggle jack is one such 
device commonly employed to reduce the manual effort.    

Manufacturing involved in conversion of raw material into 
the finished product used for some useful purpose. To 
understand the manufacturing system in a better way, it is 
divided in to three parts.                                              
  

1. Input: Man, machine, material and energy. 

2. Process: Related to design, the product and the 
production management. 

3. Output: Finished product or service. 

1.1 Process Planning: 

Process planning is an important function, which takes place 
directly after the design of a product. It takes the information 
received and creates a plan for manufacture. The process 
planning involves an application of a systematic procedure, 
which involves following steps. 

A) Preliminary Part Print Analysis: 

1. Size configuration  

2. Material 

3. Dimensional relationships and 
identification of various reference Surfaces. 

4. Implicit and explicit remarks regarding 
from Error and finish. 

B) Determination Logical sequence of operation: 

1. Identification of surface to be machined, selection of 
machine tool.                 

2. Supporting accessories, pictures, gauges etc. 

2. Operation sheet for different type of component used 
in project assembly 

2.1 Operation Sheet for lead screw:  

Component: Lead screw 

Material: Malleable Carbon Steel  

Material Specification:  ø18mm x 260mm 

Quantity: 1 
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2.2 Operation Sheet for worm: 

Material: Carbide Steel 

Material Specification:  ø 20mm x 30mm 

 

2.3 Operation Sheet for nut: 

Material: WM 350 

Material Specification:  ø 30 mm x 40 mm 

 

 

2.4 Operation Sheet for pins: 

Material: 14C6 

Material Specification: ø 12 x 45mm 

 

3. FABRICATION 

The following are the various manufacturing process used in 
mechanical engineering. 

A) Primary shaping process: 

The processes used for the preliminary shaping of the 
machine component are known as primary shaping process. 

B) Machine Process: 

 The process used for giving final shape to the 
machine component, according to planned dimensions is 
known as machining process.  

C) Surface finishing process: 

 The process used to provide a good shape surface 
finish for the machine components are known as surface 
finishing processes. The common operations used for the 
process are polishing, buffing, lapping etc. 

D) Joining Process: 

 The processes used for joining machine components 
are known as joining process. The common operations used 
for this process are soldering, brazing, welding etc. 
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E) Process affecting change in properties: 

 These are intended to import specific properties to 
material e.g., heat treatment, hot working, cold rolling etc. 

3.1 Process Planning for Turning: 

A)  The general steps when process planning for turning 
external parts are, 

 Rough cuts all diameters to within 1/32" starting 
with the largest dia.  first. 

 Rough cut all shoulders and steps to within 1/32" 

 Do special operations such as knurling and grooving 

 Cool the work piece to get it close to the final 
dimension. 

 Finish turn the diameters, then the shoulders and 
steps 

B) If the part is to be mounted between centers, plan 
should precede by, 

 Put the work in the lathe, in a chuck, and face and 
centre drill the end.  

 Reverse the piece in the chuck and face the piece to 
size, and centre drill.  

 Mount the work between centers  

 3.2 Thread cutting on a lathe: -  

A) Threads are cut using lathes by advancing the cutting 
tool quickly so that it cuts in a helical band. This helical 
band is actually a thread. The procedure calls for 
correct settings of the machine, and also that the helix 
be restarted at the same location each time. 

B) The basic procedure is, 

 The tool point must be ground so that it has the 
same angle as the thread to be cut. Typical angles 
are 60° for V threads, and 29° for ACME threads. A 
thread gauge can be used to measure thread 
angles. (Also called Centre Gauge or Fish Tail 
Gauge). 

 The correct gear ratio is required between the 
machine spindles to the lead toggle. This can be 
determined with the equation, 

 The compound slide is set at half the thread angle. 
This is so those as multiple passes are made to cut 
the thread (most threads require a few passes to 
cut), the tool will be advanced in by the compound 
slide in such a way that only one face cuts. If both 

faces were used for cutting there would be a good 
chance of vibrations and chatter. For example, if a 
60° thread is being cut, the compound rest is often 
set at 29°. 

 The cutting tool is set in the holder perpendicular to 
the work, and the fishtail gauge is used to check 
the angle of the point. 

 The In-feed is set to the surface of the part for the 
first pass (quite often the first pass just scratches 
the surface to allow visual checking of the 
settings). On each subsequent pass the in feed will 
be set closer. 

 The cross slide is set at the same location for each 
cutting pass. i.e., the dial setting is zero. 

4. COST ESTIMATION 

Cost estimation may be defined as the process of forecasting 
the expenses that must be incurred to manufacture a 
product. These expenses take into a consideration all 
expenditure involved in a design and manufacturing with all 
related services facilities such as pattern making, tool 
making as well as a portion of the general administrative and 
selling costs. 

4.1 Purpose of Cost Estimating: 

1. To determine the selling price of a product for a 
quotation or contract so as to ensure a reasonable 
profit to the company. 

2. Check the quotation supplied by vendors. 

3. Determine the most economical process or material 
to manufacture the product. 

4. To determine standards of production performance 
that may be used to  Control the cost. 

4.2. Basically the Cost estimation of two types:  

1. Material cost 

2. Machining cost 

4.2.1 Material cost estimation: 

Material cost estimation gives the total amount required to 
collect the raw material which has to be processed or 
fabricated to desired size and functioning of the components. 
These materials are divided into two categories. 

 Material for fabrication: 

 Standard purchased parts: 
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4.2.2 Machining Cost estimation:  

This cost estimation is an attempt to forecast the total 
expenses that may include manufacturing apart from 
material cost. Cost estimation of manufactured parts can be 
considered as judgment on and after careful consideration 
which includes labor, material and factory services required 
to produce the required part. 

4.3 Total Cost of project: 

 

5. CONCLUSIONS 

 Here we are concluding that, Electric operated toggle jack is 
used to replace the tyre of the car with no effort when it gets 
punctured, in shortest time, and it is easy for handling & 
operating, it is compact & mobile. Women, children’s & aged 
persons can operate the jack. 

We understand the practical knowledge of our project and 
concluded that availability of power has a vital role in the 
development of nation. 
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