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Abstract— Automation in the modern world is inevitable. 

Any multipoint machine aimed at the economical use of man, 

machine, and material worth the most. Lubrication is the 

lifeline for any industry. Machines in various industries like 

textile, printing, machine tools, automobile industries and 

excavators are to be lubricated in order to reduce the friction 

created between moving parts. If machines are not properly 

lubricated at regular intervals they are seized thus incurring 

heavy losses. The manufacturers of machinery are 

recommended to lubricate various points at a periodic 

interval. The lubrication of various points of machinery is 

also a difficult task in industries where more number of 

machines have been installed and needed lubrication like 

printing machinery, excavators, textile machinery etc., where 

the number of points to be lubricated may range from 40 to 

50. In the above cases, lubrications are not only a time 

consuming process, but also results in workman fatigue.  The 

centralized multipoint lubricating system is used for easy and 

economical lubrication of multiple points from one centrally 

located distributor.  It is designed to deliver the right amount 

of lubricant at the right time to every point by means of 

distributors connected by hoses. 
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I. INTRODUCTION 

When two or more surfaces are in moving contact with each 

other friction is created between them.  Lubricants are used 

to reduce this friction.  In the process, they also reduce the 

wear which the friction causes.  Lubrication also counters 

corrosion by providing a protective film on the concerned 

surface. In the early years of industrial revolution lubrication 

of machinery was anything but systematic.  Lubricants were 

used haphazardly chiefly when friction began to wear out 

machinery rather than to prevent it from happening.  But as 

more and more sophisticated machinery were developed a 

whole range of lubricants were delivered to the concerned 

surfaces in the quantities and at speeds appropriate to the 

situation. 

 Mechanization is broadly defined as the replacement 

of manual effort by mechanical power.  Pneumatics is an 

attractive medium for low cost mechanization particularly for 

sequential or repetitive operations.  Many factories and plants 

already have a compressed air system, which is capable of 

providing both the power or energy requirements and the 

control system (although equally pneumatic control systems 

may be economical and can be advantageously applied to 

other forms of power). 

 The main advantages of an all-pneumatic system are 

usually economy and simplicity, the latter reducing 

maintenance to a low level.  It can also have outstanding 

advantages in terms of safety. The directional valve is one of 

the important parts of a pneumatic system.  Commonly 

known as DCV, this valve is used to control the direction of 

air flow in the pneumatic system.  The directional valve does 

this by changing the position of its internal movable parts 

.This valve was selected for speedy operation and to reduce 

the manual effort and also for the modification of the machine 

into the automatic machine by means of using a solenoid 

valve. 

 A solenoid is an electrical device that converts 

electrical energy into straight line motion and force. These are 

also used to operate a mechanical operation which in turn 

operates the valve mechanism.  Solenoids maybe push type 

or pull type.  The push type solenoid is one in which the 

plunger is pushed when the solenoid is energized electrically. 

The pull type solenoid is one in which the plunger is pulled 

when the solenoid is energized. 

 
Fig. 1: Comparison of Manual and Automatic Greasing 

There are lots of problems with manual greasing such as 

 There is excessive loss of grease. 

 Equipment getting harmed due to over greasing. 

 Excess time lost in lubrication. 

 Requiring variable labor. 

II. LITERATURE REVIEW 

This literature review explains about relevant past research 

and project development which is used the almost similar 

system for this project 

A. Air Powered Grease Gun: 

From the system hand-powered, where the grease is forced 

from the aperture by back-pressure built up by hand cranking 

the trigger mechanism of the gun, which applies pressure to a 

spring mechanism behind the lubricant, thus forcing grease 

through the aperture. Hand-powered, where there is no trigger 

mechanism, and the grease is forced through the aperture by 

the back-pressure built up by pushing on the butt of the grease 

gun, which slides a piston through the body of the tool, 

pumping grease out of the aperture. Air-powered 

(pneumatic), where compressed air is directed to the gun by 

hoses, the air pressure serving to force the grease through the 

aperture. The grease gun is charged or loaded with any of the 

various types of lubricants, but usually a thicker heavier type 

of grease is used. 
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B. Lincoln Concept: 

It is less in cost than automatic lubrication system based on 

hydraulics which was developed by LINCOLN. The double 

acting pneumatic cylinder connected to handle of grease gun 

and its other end is connected to compressor. When 

compressor starts which deliver pressure at about 3 bar, it 

moves the handle of grease gun to downward. And it actuates 

the secondary piston of grease gun which delivers grease to 

required greasing point through nozzles provided. When 

handle reaches to limit switch, it get actuated. Actuation of 

limit switch makes the pneumatic cylinder operated 

oppositely. Hence grease gun handle occupies its original 

position. The whole process continues upto the time provided 

by digital timer. 

C. Dispenser Charging and Delivery Cycle: 

When the handle is pulled back, cap is opened and the grease 

is filled in the grease chamber. The cap is refitted and the 

piston is set for the dispensing cycle. The timer is set to the 

required duration of the cycle. The timer set on the 3/2 way 

pneumatic valve this makes the pneumatic cylinder to actuate 

in a downward direction to move the secondary piston down 

to push the grease into the distribution block. The distributor 

block has the facility to individually turn the grease nozzles 

1, 2, 3 individually on /off. This grease is forced through the 

grease nozzle to the desired machine point. 

III. FACTORS DETERMINING THE CHOICE OF MATERIALS 

The various factors which determine the choice of material 

are discussed below. 

A. Properties: 

The material selected must possess the necessary properties 

for the proposed application. The various requirements to be 

satisfied can be weight, surface finish, rigidity, ability to 

withstand environmental attack from chemicals, service life, 

reliability etc. 

The following four types of principle properties of 

materials decisively affect their selection  

 Physical 

 Mechanical 

 From manufacturing point of view 

 Chemical 

The various physical properties concerned are 

melting point, thermal Conductivity, specific heat, coefficient 

of thermal expansion, specific gravity, electrical 

conductivity, magnetic purposes etc. 

The various Mechanical Properties Concerned are 

strength in tensile, Compressive shear, bending, torsional and 

buckling load, fatigue resistance, impact resistance, elastic 

limit, endurance limit, and modulus of elasticity, hardness, 

wear resistance and sliding properties. 

The various properties concerned from the 

manufacturing point of view are, 

 Cast ability 

 Weld ability 

 Surface properties 

 Shrinkage 

 Deep drawing etc. 

B. Manufacturing Case: 

Sometimes the demand for lowest possible manufacturing 

cost or surface qualities obtainable by the application of 

suitable coating substances may demand the use of special 

materials. 

C. Quality Required: 

This generally affects the manufacturing process and 

ultimately the material. For example, it would never be 

desirable to go casting of a less number of components which 

can be fabricated much more economically by welding or 

hand forging the steel. 

D. Availability of Material: 

Some materials may be scarce or in short supply, it then 

becomes obligatory for the designer to use some other 

material which though may not be a perfect substitute for the 

material designed. The delivery of materials and the delivery 

date of product should also be kept in mind. 

E. Space Consideration: 

Sometimes high strength materials have to be selected 

because the forces involved are high and space limitations are 

there. 

F. Cost: 

As in any other problem, in selection of material the cost of 

material plays an important part and should not be ignored. 

Sometimes factors like scrap utilization, appearance, 

and non-maintenance of the designed part are involved in the 

selection of proper materials. 

IV. COMPONENTS 

A. Double Acting Cylinder: 

The cylinder is a double acting cylinder one, which means 

that the air pressure operates alternately (forward and 

backward). The air from the compressor is passed through the 

regulator which controls the pressure to the required amount 

by adjusting its knob. A pressure gauge is attached to the 

regulator for showing the line pressure. 

Then the compressed air passes through the 

directional control valve for supplying the air alternatively to 

either side of the cylinder. Two hoses take the output of the 

directional control valve and they are attached to two ends of 

the cylinder by means of connectors. One of the outputs of 

the directional control valve is taken to the flow control valve 

from Tolkien to the cylinder. An air cylinder is an operative 

device in which the state input energy of compressed air, i.e. 

pneumatic power is converted into mechanical output power, 

by reducing the pressure of the air to that of the atmosphere. 

A double acting cylinder is employed in control 

systems with the full pneumatic cushioning and it is essential 

when the cylinder itself is required to retard heavy masses. 

This can only be done at the end positions of the piston stoke. 

In all intermediate position a separate externally mounted 

cushioning derive most be provided with the damping feature. 



Design and Fabrication of Pneumatic Multipoint Grease Gun 

 (IJSRD/Vol. 5/Issue 01/2017/201) 

 

 All rights reserved by www.ijsrd.com 737 

 
Fig. 1: Double Acting Cylinder 

B. Flow Control Valve: 

A flow control valve regulates the flow or pressure of a fluid. 

Control valves normally respond to signals generated by 

independent devices such as flow meters or temperature 

gauges. Control valves are normally fitted with actuators and 

positions. Pneumatically-actuated globe valves and 

Diaphragm Valves are widely used for control purposes in 

many industries, although quarter-turn types such as 

(modified) ball, gate and butterfly valves are also used. 

Control valves can also work with hydraulic 

actuators (also known as hydraulic pilots). These types of 

valves are also known as Automatic Control Valves. The 

hydraulic actuators will respond to changes of pressure or 

flow and will open/close the valve. Automatic Control Valves 

do not require an external power source, meaning that the 

fluid pressure is enough to open and close the valve. 

Automatic control valves include: pressure reducing valves, 

flow control valves, back-pressure sustaining valves, altitude 

valves, and relief valves. An altitude valve controls the level 

of a tank. The altitude valve will remain open while the tank 

is not full and it will close when the tanks reaches its 

maximum level. The opening and closing of the valve require 

no external power source (electric, pneumatic, or man 

power), it is done automatically, hence its name. 

 
Fig. 2: Flow Control Valve 

C. Solenoid Valve: 

The solenoid is another name for an electromagnet. Direction 

control valves are very often actuated by electromagnets. An 

electromagnet is a temporary magnet.  A magnetic force is 

developed in an electromagnet when electrical current passes 

through it and force drops down as soon as it is due energized. 

This electromagnet is commonly termed as a solenoid. The 

proper working of a solenoid operated valve depends on the 

reliability of the electromagnets. 

The Solenoid plunger is the moving mechanism of 

the solenoid.  The plunger is made of steel laminations which 

are riveted together under high pressure, so that there will be 

no movement of the lamination with respect to one another.  

At the top of the plunger a pin hole is placed for making a 

connection to some device.  The solenoid plunger is moved 

by a magnetic force in one direction and is usually returned 

by spring action. 

 Solenoid operated valves are usually provided with 

a cover over either the solenoid or the entire valve.  This 

protects the solenoid from dirt and other foreign matter, and 

protects the actuator.  In many applications, it is necessary to 

use explosion proof solenoids. 

 
Fig. 3: 3/2 Solenoid Valve 

D. Connectors: 

In our pneumatic system, there are two types of connectors 

used; one is the hose connector and the other is the reducer. 

Hose connectors normally comprise an adapter 

(connector) hose nipple and cap nut.  These types of 

connectors are made up of brass or Aluminium or hardened 

steel. 

 
Fig. 4: Connectors 

E. Hoses: 

Hoses used in this pneumatic system are made up of 

polyurethane. These hoses can withstand at a maximums 

pressure level of 10 kg/cm2. A hose is a flexible hollow tube 

designed to carry fluids from one location to another. Hoses 

are also sometimes called pups (the word pipe, usually refers 

to a rigid tube, whereas a hose is usually a flexible one), or 

more generally tubing. The shape of a hose is usually 

cylindrical (having a circular cross section). Hose design is 

based on a combination of application and performance. 

Common factors are size, pressure rating, weight, length, 

straight hose or coil hose, and chemical compatibility. Hoses 

are made from one or a combination of many different 

materials.  

F. Storage Tank: 

Concrete is vulnerable to corrosion because its interior wall 

is porous and allows bacteria to accumulate. Over time, these 

bacteria degrade the concrete. Fiberglass is non-porous, 

which means the bacteria have nowhere to accumulate and 

won’t degrade the tank. Expansion and contraction can cause 

a material to crack and leak, which can happen in concrete 

tanks. Fiberglass tanks are also easier to maintain than 

concrete tanks, and last much longer while requiring less 
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maintenance. The weight of concrete often makes it necessary 

for the tank to be manufactured in sections, which makes 

transportation and installation more difficult. In addition, it 

can take up to a month to install a concrete tank owing to the 

cure time required when concrete tanks are installed using the 

cast-in-place method. 

 
Fig. 5: Storage Tank 

G. Control Unit: 

In this the control unit is used for control the whole assembly. 

It is an electronic device; the program of the unit is donning 

by using embedded lab.  

Microcontrollers are destined to play an increasingly 

important role in revolutionizing various industries and 

influencing our day to day life more strongly than one can 

imagine.  

Since its emergence in the early 1980's the 

microcontroller has been recognized as a general-purpose 

building block for intelligent digital systems. It is finding 

using diverse area, starting from simple children's toys to 

highly complex spacecraft.  

Because of its versatility and many advantages, the 

application domain has spread in all conceivable directions, 

making it ubiquitous. Microprocessor system is implemented 

with a single chip microcontroller. This could be called 

microcomputer, as all the major parts are in the IC. Most 

frequently they are called microcontroller because they are 

used they are used to perform control functions. 

The microcontroller contains full implementation of 

a standard microprocessor, rom, ram, i/0, clock, timers, and 

also serial ports. Microcontroller also called "system on a 

chip" or "single chip microprocessor system" or "computer 

on a chip". 

A microcontroller is a Computer-On-A-Chip, or, if 

you prefer, a single-chip computer. Micro suggests that the 

device is small, and controller tells you that the device might 

be used to control objects, processes, or events. Another term 

to describe a microcontroller is embedded controller, because 

the microcontroller and its support circuits are often built 

into, or embedded in, the devices they control. 

V. DESIGN 

Design of piston rod: 

1) Material selection: 

Designation 
Tensile strength 

N/mm2 

Yield strength 

N/mm2 

EN9 Steel 600 380 

Table 1: 

2) Stroke length      :             100mm 

3) Area of cylinder: (π /4*(D2) 

(0.785x.0322) 

8.0384 x 10-4m2 

Where, 

D = diameter of cylinder 

4)  Force Exerted in piston(F) : Pressure* Area 

6*105*8.0384*10-4 

: 482.87 N 

5) Pressure range                  : 6-8 bar 

VI. WORKING 

The air from the atmosphere is drawn into the air compressor 

and is compressed.  The air compressor is driven by the 

motor.  The high pressure air is stored in the air tank. Our 

system incorporates a solenoid valve and an electronic timer.  

A timer may be made to operate at periodic interval of time.  

Whenever the timer is on, the solenoid valve gets opened.  

The air from the air tank is now admitted to the rear end of 

the double acting cylinder. 

Now the compressed air pushed the piston of the 

pneumatic cylinder forward. This makes the plunger in the 

distributor to push the grease towards the outlet of the grease 

gun.  So the grease goes to another single acting solenoid 

valve. The timer will on this solenoid valve so that the grease 

will supplied to various parts where the hoses are connected. 

Sequence (I): 

 When the solenoid valve actuators, the air from the 

compressor enters the air cylinder and pushes the piston 

forward.  The cylinder will push the grease gun handle 

Sequence (II): 

 When the solenoid valve closes, the air from the 

compressor to the air cylinder is exhausted through the 

exhaust port of the solenoid valve.  Since the air cylinder is 

double acting, the piston retraces its path which in turn pulls 

the grease gun handle, thereby creating a vacuum in a grease 

gun.  Then the grease from the reservoir is sucked into the 

outlet port to compensate the partial vacuum. 

Sequence (III): 

 When single acting solenoid valve is open, grease 

from the grease gun comes out and go the various parts so 

that the lubrication done multipoint. 

 
Fig. 6: Working of the System 

The timer is set to the required duration of cycle. The 

timer sets on the 3/2 way pneumatic valve this makes the 

pneumatic cylinder to actuate in downward direction to move 

the secondary piston down to push the grease into the 

distributor block. The distributor block has the facility to 

individual turn the grease nozzles 1, 2…n individually on 

/off. Thus the grease is forced through the grease nozzle to 

the desired machine point. 
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VII. APPLICATIONS: 

1) Power presses in manufacturing of sheet metal 

components. 

2) Punching presses. 

3) Slotting machines 

4) Turning lathes 

5) Capstan lathes 

6) Hobbing machines 

7) Milling machines 

8) Shaping machines 

9) Spring making machines 

10) Packaging machines etc. 

VIII. CONCLUSION 

From the Pneumatic Multipoint Lubrication system it is 

concluded that the cost and man power require for the 

lubricating the various grease points can be eliminated. The 

loss of grease during greasing reduces as compared with the 

manual greasing. The system provides safety to the 

lubricating component and the operator. This system enables 

the greasing to the points which are not reachable to operator 

and down time also reduces. 
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