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Abstract— The cutting of metal pieces, PVC pipes and solid 

pvc bars is a common practice in our daily activities. In 

automotive industrial machines individual spare part, metal 

pipe or rod is required to cut into small pieces. It is being cut 

with the chop saw machine or the band saw machines or 

sometimes the manual cutting is done. e.g. the plastic pipes 

are required for the dry batteries to cut manually. This is 

more time consuming. In order to increase the quantity of the 

pieces cut within specific time, the multiple cutting machines 

are preferred.  These machines are capable to cut the object 

with four hack saw machines simultaneously with the single 

motor and this improves the efficiency. 
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I. INTRODUCTION 

Hack saw machines are used to cut the object like solid and 

hollow metal and PVC pipes. These machines are operated 

on induction motors. A single hack saw blade is generally 

used for it. It takes much time to cut and the quantity 

required of the cut pieces is not gained within the specific 

time line given by industry. If the thickness of the cut parts 

is less then these are cut with the help of the power presses. 

But, the metal parts with more thickness are required to cut 

with the hack saw cutters only. The existing hack saw 

machines have single blade provision only. 

The old method for the cutting was the manual saw 

for wood cutting and plastic cutting purpose. Also, the 

hammer and chisel was being used for the cutting purpose. 

The speed was very slow and the productivity was very less, 

as well as required more man power.  

         It was not affordable to adopt the manual cutting 

methods as the demand goes on increasing. In order to fulfil 

the short fall, the motorised machines were invented. In 

earlier days these machines were used only for wood 

cutting, later it is practised for metal as the cutting capacity 

was increased due to heavy duty gear motors; in metal 

industries the cutting procedure is continuously done. Now-

a-days the total cutting process is done on machines. 

II. LITERATURE REVIEW 

The vast review of literature will help to understand the 

concepts, theorems and different factors affecting the 

performance of machine. 

“Theory of machines” (Velocities in mechanisms) 

helps to find Velocity diagrams of slider crank mechanism 

of four way hack saw machine[1]. 

Prof. Nitinchandra R. Patel et. al. stated that the 

appropriate saw blade must be selected for better operation 

and fine cutting by selecting number of teeth per inch. There 

are four types of blades based on material namely High 

Carbon steel, Alloy Steel, Bi-metallic strip and High speed 

steel blades. Out of these four the best suitable for cutting 

hard materials like Mild steel bar and Aluminium is Bi-

metallic blade on the basis of Properties of materials, Wear 

resistance and Cutting performance Finally he conclude that 

mild steel bar and aluminium having good properties and 

suitable for cutting hard material[2]. 

III. NEED FOR AUTOMATION 

The old method for the cutting was the manual saw for 

wood cutting and plastic cutting purpose. Also, the hammer 

and chisel was being used for the cutting purpose.  The 

speed was very low and the productivity was very less 

required more man power. So there is need of automation; 

 To achieve mass production  

 To reduce man power  

 To increase the efficiency of the plant  

 To reduce the work load 

 To reduce the production cost 

 To reduce the production time  

 To reduce the material handling 

 To achieve good product quality  

 To reduce the fatigue of workers 

 Less Maintenance  

IV. PROBLEM DEFINITION 

The main problem of cutting hard metals in industry or in 

forging industry is observed in our daily activity. The 

hardened joints are required to pass into forging process. 

The headache of cutting is not carried over. The jobs and 

metal parts in required shapes and sizes are produced in the 

forging hammer. But for the cutting of items which are not 

metallic like PVC rubber nylon etc. cutting cannot be done 

on such machines[3]. Hence some solution should be carried 

out to perform such functions.   

V. DETAILED DESIGN DOCUMENTATION 

To develop and manufacture the multiple hack saw cutting 

machines in order to cut the material into pieces the only 

solution is to minimise the time for this operation that is to 

operate the number of hack saw cutting blades so that 

multiple pieces can be cut simultaneously.   

A. System Architecture & Methodology 

The four way hack saw can be developed as the four blade 

single motor hack saw cutter which consists of a single 

PMDC gear motor. This gear motor is mounted at the centre 

of metal disc that is mounted on the vertically mounted 

shaft. The disc rotates as the motor shaft rotates. The disc is 

provided with a hole in which the connecting rod is fixed. 

As the disc rotates the rod moves in forward and reverse 

direction. Thus, the circular motion is converted into 

reciprocating motion[4]. The rod is coupled with the pvc 
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pipe. The clamping of the pvc pipe is done with the help of 

fabricated fixture like bench voice.   

The same assembly of the connecting rods on the 

same metal plate is done towards the four sides of the square 

base frame. This enables to drive all the four hack saw to cut 

the four pipes simultaneously[4]. The entire structure is 

mounted on the ground floor with four foot provided the 

coupling joints and the required nuts, bolts washers etc are 

used as per the requirement. The hack saw cutting machines 

so developed are very properly used in the industrial ward. 

As only a single motor is required to drive the entire 

machine. Fig. 1 shows Implementation Diagram. 

B. Implementation 

The implementation of the four way hack saw machine is 

divided into following sub assemblies. 

1) Fabrication of base structure  

2) Fabrication of motor assembly structure  

3) Fabrication of hack saw frame holder  

4) Fabrication of pipe clamping fixture  

5) Development and manufacturing of the connecting 

rods.   

6) Fabrication and drilling of connecting likes etc.  

 
Fig. 1: Implementation Diagram 

C. Detailed Implementation 

1) The ms angle is taken first with required dimensions 

i.e. 35x3 mm. 

2) The ms angle is cut into pieces.  For the purpose of 

base structure. 

3) These cut pieces are welded together to form a square 

frame.   

4) Two sub assemblies are again welded together to frame 

a square frame.   

5) For foot assembly the angle is cut into pieces and  

6) The foot  cut in this way are welded with the main base 

frame. 

7) Assembly of dc rotating gear motor with metal disc. 

8) Assembly of gear with the fabricated base structure as 

shown below. 

9) Connect dc power supply to the dc gear motor to rotate 

the disc. If the supply is ON the DC motor rotates and 

the disc also assembly of pipe clamping fixture. 

10) The angle is cut into small pipes. 

11) The threaded bolt with lead screw is taken.  As the bolt 

is fixed and the B section moves forward and reverse 

with the nut. Depending upon the diameter of the pipe 

the clamp can be tightened see the sketch below. 

12) Total four number of such fixture like bench voice are 

made so as to clamp the pipe.  They are located at 

90degree apart from each other i.e. at equal distance. 

One all the four bench voices are fixed with the pipe 

which is to be cut. Fixed for hack saw frame and the 

connecting rods. 

13) Assembly of connecting rods with the disc and the 

hack saw frame. Assembly of the voice with the entire 

assembly. Thus the single side assembly is shown in 

the diagram below.  

14) The similar assembly is done in all the four sides to 

complete a total cutting hack saw system. 

15) Thus the assembly done this way is quite suitable. 

16) Once the assembly of the total project is done it is 

followed by the testing steps. Each individual assembly 

is tested for its individual perform once. The hack saw 

operation the rotation of motor, with circular disc is 

tested. The testing of power supply is done by 

connecting different types of transformers. The only 

operation which was found successful is on 15 v 10 A  

transformer. The step down output is given to the 

rectifier it is bridge type rectifier. 

D. Basic Principal of Operation 

A gear motor can be either an AC (alternating current) or a 

DC (direct current) electric motor. Most gear motors have 

an output of between about 1,200 to 3,600 revolutions per 

minute (RPMs). These types of motors also have two 

different speed specifications: normal speed and the stall-

speed torque specifications. 

Gear motors are primarily used to reduce speed in a 

series of gears, which in turn creates more torque. This is 

accomplished by an integrated series of gears or a gear box 

being attached to the main motor rotor and shaft via a 

second reduction shaft. The second shaft is then connected 

to the series of gears or gearbox to create what is known as a 

series of reduction gears. Generally speaking, the longer the 

train of reduction gears, the lower the output of the end, or 

final, gear will be. 

An excellent example of this principle would be an 

electric time clock (the type that uses hour, minute and 

second hands). The synchronous AC motor that is used to 

power the time clock will usually spin the rotor at around 

1500 revolutions per minute. However, a series of reduction 

gears is used to slow the movement of the hands on the 

clock[5]. 

For example, while the rotor spins at about 1500 

revolutions per minute, the reduction gears allow the final 

second-hand gear to spin at only one revolution per minute. 

This is what allows the second-hand to make one complete 

revolution per minute on the face of the clock. 

E. Testing & Trials 

After the assembly of the model, the performance is 

required to be satisfactory. In order to work the project 

successfully all the sub assemblies are required to test 

individual. In our paper all the parts we check before their 

assembly. A successful working found after many 

reworking and the repetitive trials first of all the motor was 

tested with the disc and the hack saw[6]. Initially it was 

found that the hack saw was working in slant position the 

cut was forced to take more load. Then the alignment of the 
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hacksaw fixture was done properly. The motor operation 

was checked and found to be satisfactory. 

Once, the single hack saw system was running 

properly then the same step was repeated for the remaining 

three hack saws and the motor performance was checked. 

The abnormal assembly and the improper to and fro 

movement of the sliding rod, affected the performance but it 

was rectified b taking the appropriate corrective actions. The 

horizontal rotation of the disc found improper when all the 

four connecting rods were connected. If a single connecting 

rod works properly due to the improper permissible Travel. 

The length of the fixture was increase and the 

problem was rectified. The similar problem found for the 

remaining pair also. It was again rectified.   

Hack saw testing with the bench voice i.e. pipe 

clamping fixture the bench voice is similar to the clamping 

fixture[6].  The two jaws of the bench voice are mounted on 

a single fixture in front of each other. One of the jaw is 

provided with a nut fixed tightly welded. Later the another 

jaw is provided with a drill of about 10 mm with inner 

threads. A lead screw is developed by machining a solid 

metal bar. A handle is welded at the head side of bolt with 

lead screw. 

It is passed through bolt the hole i.e. the nut with 

jaw 1 and the another jaw. It is rotated. Being one of the 

fixture is fixed and the nut is tightened and loosened in 

clockwise and anticlockwise rotation. This results in the 

vanountun of the space between the two side jaws. If any 

cutting material which is to cut into pieces then it gets 

clamped once the pipe gets fixed then we can start the hack 

saw machine after these two important accessories are being 

done, the final testing is started the power supply to the DC 

is motor is connected and it is switched ON. For no load 

condition i.e. when no pipes were provided inside the jaw 

after few minutes the motor was stopped and the cutting also 

stopped. Then after careful trouble shooting it the step down 

power transformer was found heated. Then the operation 

was carried out on DC battery. The motor was running very 

satisfactory and the power requirement was measured with 

digital multimeter[7].  

The higher load bearing transformer was developed 

this transformer is having very good current capacity it was 

tried for the fixture operation it was found satisfactory.   

VI. CONCLUSIONS 

The main problem of cutting hard metals in industry or in 

forging industry is observed in our daily activity. The 

hardened joints are required to pass into forging process. 

The jobs and metal parts in required shapes and sizes are 

produced in the forging hammer. But for the cutting of items 

which are not metallic, cutting cannot be done on such 

machines. So we tried to develop and manufacture the 

multiple hack saw cutting machine in order to cut the 

material into pieces the only solution is to minimise the time 

for this operation that is to operate the number of hack saw 

cutting blades so that multiple pieces can be cut 

simultaneously. 
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