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Design of Piano-Playing Robotic Hand 

  By  Jen-Chang Lin, Hsin-Cheng Li, Kuo-Cheng Huang & Shu-Wei Lin 
Minghsin University of Science and Technology, China  

Abstract- Unlike the market slowdown of industrial robots, service & entertainment robots have 
been highly regarded by most robotics reseach and market research agencies. In this study we 
developed a music playing robot (which can also work as a service robot) for public 
performance. The research is mainly focused on the mechanical and electrical control of piano-
playing robot, the exploration of correlations among music theory, rhythm and piano keys, and 
eventually the research on playing skill of keyboard instrument. The pianoplaying robot is 
capable of control linear motor, servo-motor and pneumatic devices in accordance with the 
notes and rhythm in order to drive the mechanical structure to proper positions for pressing the 
keys and generating music. The devices used for this robot are mainly crucial components  
produced by HIWIN Technology Corp. The design of robotic hand is based on the direction of 
anthropomorphic hand such that five fingers will be used for playing piano. The finger actuations 
include actions of finger rotation, finger pressing, and finger lifting; time required for these 3 
stages must meet the requirement of rhythm. The purpose of entertainment robot can be 
achieved by playing electric piano with robotic hand, and we hope this research can contribute to 
the development of domestic entertainment music playing robots.    

Keywords: entertainment robot, robotic hand, fast fingers, robotic palm, piano-playing robot. 

GJRE-J Classification : FOR Code: 090602 
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Design of Piano-Playing Robotic Hand 
Jen-Chang Lin α, Hsin-Cheng Li σ, Kuo-Cheng Huang ρ & Shu-Wei Lin Ѡ 

Abstract- Unlike the market slowdown of industrial robots, 
service & entertainment robots have been highly regarded by 
most robotics reseach and market research agencies. In this 
study we developed a music playing robot (which can also 
work as a service robot) for public performance. The research 
is mainly focused on the mechanical and electrical control of 
piano-playing robot, the exploration of correlations among 
music theory, rhythm and piano keys, and eventually the 
research on playing skill of keyboard instrument. The piano-
playing robot is capable of control linear motor, servo-motor 
and pneumatic devices in accordance with the notes and 
rhythm in order to drive the mechanical structure to proper 
positions for pressing the keys and generating music. The 
devices used for this robot are mainly crucial components 
produced by HIWIN Technology Corp. The design of robotic 
hand is based on the direction of anthropomorphic hand such 
that five fingers will be used for playing piano. The finger 
actuations include actions of finger rotation, finger pressing, 
and finger lifting; time required for these 3 stages must meet 
the requirement of rhythm. The purpose of entertainment robot 
can be achieved by playing electric piano with robotic hand, 
and we hope this research can contribute to the development 
of domestic entertainment music playing robots. 
Keywords: entertainment robot, robotic hand, fast 
fingers, robotic palm, piano-playing robot. 

I. Introduction 

he trends of robotics research has been getting 
more popular in recent years, while there have 
been continuous appearance of various types of 

robots in domestic and international media with 
applications ranging from education, entertainment, 
medical care, to home care service. This is an indication 
that the scope of robot application has already been 
extended beyond the factory and entering our daily lives 
and various other fields.   

The gradually aging population distribution in 
this century and decreasing annual birth rates among 
developing countries have led to the aging society and 
dramatic change to the productivity-generating 
young/middle-aged/elderly population structures. Thus it 
can be predicted the imaginary era of robots in future 
world will soon be developed and realized in human 
technology world following this trend. Unlike the market 
slowdown of industrial robots, service & entertainment 
robots have been highly regarded by most robotics 
research and market research agencies. In response to 
the trend and pulse of this era and based on                           
the  considerations  of  manufacturing  cost  and  market  
 
Author α σ ρ Ѡ: Department of Mechanical Engineering, Minghsin 
University of Science and Technology.  
e-mail: w730063@yahoo.com.tw 

demand, education, leisure, and entertainment types of 
robots are going to be the top choices for future 
investments. In this study we plan to focus our research 
on entertainment type keyboard instrument playing 
robots.  

Keyboard instrument includes harpsichord, 
organ, piano and electronic keyboard, while music tones 
of specific frequencies are generated by tapping keys 
by fingers. Keyboard instrument is suitable for solo or 
accompaniment with wide popularity among general 
public. Along with the enhanced living standards in our 
country, piano and electronic keyboard have become 
the important instruments for many families to 
encourage their children to learn how to play. In light of 
this popularity of keyboard instrument and the 
advancement of robotic technology, in this project we 
plan to develop a robot which is capable of playing 
keyboard instrument. There have been many music 
playing robots development in various countries. Toyota 
Motor Corporation (TMC) [1] in Japan developed 
Partner Robot in 2004 for the 2005 World Exposition in 
Aichi, Japan which was specialized in hand motions 
such as music playing. The first generation of this robot 
is capable of playing trumpet for the purpose of 
edutainment. The new model of Partner Robot [2] 
announced in December 2007 utilized technologies of 
precise control and coordination for enhancing the 
flexibilities of palm and arm leading to additional violin-
playing feature. The Waseda University in Japan 
announced WABOT-2 [3] in 1984 as a robot capable of 
playing organ in accordance with music standard. The 
next year WASUBOT [4] was announced with additional 
music score reading feature and capability of playing 
keyboard instruments with 16 kinds of tunes. Although 
all aforementioned music robots are capable of creating 
different music, they have been limited to mechanical 
finger motions or music playing within small acoustic 
range, and the instruments in use are limited to certain 
mechanism while the entire acoustic range has not been 
fully utilized. We hope the development of this keyboard 
instrument playing robot can be different from others as 
a music robot which plays music faster without being 
limited by certain mechanism. We would like to fully 
utilize the existing robotic design capability of our school 
in order to develop a product filled with market potential.  

We would like to have the electronic keyboard 
playing robot developed by this project to play the 
electronic keyboard with anthropomorphic approach 
while utilizing linear motor, step motor and pneumatic 
cylinder to control the mechanism of music playing 
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robot. The mechanical-electrical system we utilize is 
composed of computer based controllers, where two 
sets of linear motors sharing the same driver board are 
used for drive two palms. There are five fingers with 
each palm, and there are one joint mechanism and one 
finger mechanism in each finger controlled by step 
motor and pneumatic device. The step motor, 
pneumatic device and linear motor are controlled by the 
system through FPGA controllers. Every note is 
generated with the robot touching the key in four stages: 
palm movement (including finger rotation), finger 
pressing, finger holding, and finger releasing. Upon 
receiving information of music note and rhythm, the 
system will determine next targeted position for music 
playing based on music note information. Figure 1 is 
composed with anthropomorphic approach.  

 

Figure 1 : Overall diagram of mechanical hands 

II. Design of Horizontal Hand 
Movement 

In automatic production process the linear 
movement mechanism is the kind of most frequently 
seen application carrier with degree of freedom of one 
to multiple dimensions. There is more than one kind of 
mechanism design for selection. The classification 
based on movement style will lead to the categories of 
indirect transmission and direct transmission. The 
indirect transmission is the most widely used form where 
rotating movement is converted into linear movement 
through mechanical mechanism. The common 
examples of indirect transmission are ball screw 
mechanism, rack and pinion mechanisms, and 
conveyor belt. The examples of direct transmission 
include pneumatic device, hydraulic device and linear 
motor. For pneumatic and hydraulic devices to achieve 
energy transmission, fluid must be used as the media. 
This will not only increase the system complexity, but 
also lead to various issues such as maintenance and 
regular service, media replacement, and increased cost. 
The linear motor with electromagnetic field as the media 
is capable of greatly reducing system complexity and 
issues of maintenance and service. The industry has 
always been pursuing higher precision, more rapid 
production, and less burden of maintenance, while 
linear motor can meet all these criteria. The contact 

driving system of linear motor has introduced structural 
revolution for traditional tool machine, automation 
equipment and inspection instruments with no need for 
bearings and couplings.  

a) Analysis of hand moving time 
There are numerous factors affecting the 

moving speed of the mechanical hand. First we can 
exclude the weight factor and calculate the result of 
initial stage of hand speed. So far the hand promoter 
movements can follow several factors such as the 
interval containing seven keys (C,D,E,F,G,A,B) obtained 
from research on fundamental acoustic range, the time 
required for the hand to move from one interval to the 
next, the study on basic dimension of piano, the length 
of piano keys, and the hand moving speed from the left-
most side to the right-most side. The study shows there 
are two stages of the sequence of hand movement as 
shown in Figure 2: the speed of movement from C5 to 
F5, and the speed of movement from F5 to C6 of the 
next interval.   

C5 D5 E5 F5 G5A5 B5C6D6 E6

移動距離

 
Figure 2 : Finger movement position 

b) Analysis on the selection of linear motor 
The movement of mechanical hand is driven by 

the linear motor. A certain distance of mechanical hand 
movement will be set for calculation of the speed, 
acceleration and time required for such movement. As 
one of the necessary factors for procurement of linear 
motor, this setting will lead to more accurate speed of 
linear motor during the movement. 

This calculation is based on the relationship 
between speed and acceleration. The movement of 
linear motor is different from the operating approach of 
circular rotary motor such that the calculation of rotation 
speed and acceleration/deceleration is based on the 
principle of linear movement. During linear movement, 
the time needed for a stationary object to be 
accelerated to the maximum speed is called 
acceleration time. While the object is moving at 
maximum speed, it is called the speed of constant 
speed movement. The time needed for an object to 
decelerate from this constant speed to the stationary 
state is called deceleration time. The linear structure of 
linear motor will lead to fixed motion stroke such that 
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there will be speed planning curves of acceleration, 
constant speed, and deceleration for the movement 
speed, and the acceleration, deceleration and time can 
be calculated by using the formula.  

c) Calculation of specification selection 

The following study is to derive required formula 
of acceleration a (2.1), formula of speed v (2.2), time t 
and speed curve formula (2.3) based on continuous 
thrust of linear motor, while the acceleration can be 
directly calculated from motor output and load. The 
motor output in this study is based on statistics of 
production specifications, while the load includes the 
custom-designed contained mass of mechanical hand, 
combination mass of motor promoter, and friction 
(which can be neglected in this study). The following 
analysis is focused on the time required for the LMC and 
LMS linear motors of HIWINMIKRO to move the 
mechanical by 16.5cm. 

The LMC series of coreless motors are the first 
to be analyzed, where the calculation is based on the 
heaviest mass of contained mass of mechanical hand 
limited to 2kg. This numeric value is used as the 
calculation parameter.  

d)
 

Result of specification selection
 

From the Table 1 below we find that the numeric 
values of each series of linear motor calculated based 
on the distance of 16.5cm (60 per minute and quarter 
note speed 0.1333s) can all meet the standard. But the 
difference between sizes of promoter volume is rather 
large. The same P60 quarter notes all meet standard 
time, but the volume or promoter of LMC series is 
smaller than that of LMS series. Thus LMC series is the 
more suitable linear motor for the piano playing robot of 
this study due to the visual, aesthetic and performance 
factors. 

 

Table 1
 
:
 
Time of note

 

 

In this plan we use LMX1E-C linear motor 
platform with coreless motor which is suitable for high 
speed and multi-axis simultaneous movement 
applications. The compact volume is the main feature, 
and the increment-type of analog or digital optical scale 
is used for the position feedback. LMX1E-C platform has 
superior dynamic features with length up to 4000 mm, 
maximum acceleration as high as 100m/s2, and 
maximum speed as high as 5m/s. Therefore it is the 
linear motor meeting the requirement of this project as 
shown in Figure 3.

 
 
 

 
 
 
 
 
 
 
 

Figure 3 : LMX1E-C linear motor 

III. System Structure of Mechanical 
Hand 

The application of common mechanical hand is 
limited to grabbing object with anthropomorphic 
approach. With the space limit of hand design, many 
sensors and wirings have be installed in the hand such 
that the flexibility of fingers are limited leading to the lack 
of dexterity when flexible finger actions are needed. In 
this study the dexterity of finger has been demonstrated 
in the form of piano-playing. The piano-playing 
mechanical hand is based on anthropomorphic design. 
The hand is slightly wider than human hand at 120 mm, 
while the appearance of finger is imitating the bending 
of human finger during piano playing. On one hand it is 
an imitation of human playing piano, on the other hand it 
allows only the finger pulp to touch the surface of piano 
key. The opening and closing actions of hand during 
piano playing can demonstrate the technical aspect and 
anthropomorphic effect. As for the chromatic keys, they 
can be reached by all fingers expect for the thumb, and 
this is the design which has not been seen from 
previously announced piano-playing mechanical hands. 

a) Mechanical hand system 
The second generation mechanical hand 

system includes finger rotary actuator, finger-pressing 
pneumatic cylinder, finger flexible connection, linear 
guideway, swinging arm protection device, bottom plate 
structure, and sliding panel device. The structure of this 
mechanical hand is as shown in Figure 3.2 “The 
physical appearance of the second generation hand”, 
and detailed statistics refer to Table 3.1 “Table of 
performance parameters of mechanical hand”. The 
bottom plate of the mechanical hand is mainly 6061-T6 
aluminum plate with 4 sets of pneumatic finger-pressing 
modules and an independent pneumatic thumb-
pressing module installed on top of it. There are 4 
SBR06 pneumatic cylinders beneath the hand bottom 
plate mainly for the extended actions of 4 sets of 
modules. Thus there are linear guideways installed at 
the bottom of the 4 sets of pneumatic finger-pressing 
modules mainly for allowing the 4 sets of pneumatic 
fingers to reach the chromatic keys. 

The decomposition of finger pneumatic module 
of mechanical hand is based on single module, where 
the servo is used as an actuator at the rotary joint. The 
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actuator is installed in the rectangular groove on the 
sliding bottom plate with threaded holes on both sides 
for fixing. When the signal of rotating angle is received 
by the servo, it will drive the protection swinging arm on 
top of the servo. This protection swinging arm is 
installed at the bottom of special rotary joint, and there 
are threads on the rotary joint for integration with 
auxiliary clamp plate. There are bearing housings in the 
auxiliary clamp plate. This pressing plate will be placed 
on top of rotary joint during installation. The auxiliary 
clamp plate is installed on the sliding plate where there 
are holes for fixing and locking. Screws are utilized to 
penetrate through bearings until the rotary joint is 
screwed into the thread. This is mainly for reinforcement 
of the strength of rotary joint where the original structure 
of cantilever beam is converted to shear free beam for 
distributing the force on both ends such that the 
prolonged stress will not lead to the load of the servo 
motor. 

There is the second degree of freedom on the 
rotary joint for the installation of finger rotation center. 
There are bearing housings in the fingers for installation 
of bearings. In the end the penetration of steel shaft is 
utilized and the E-type ring is used for buckling mainly 
for avoiding axial movement. Inside the finger there are 
grooves for integration with flexible device, where flexible 
devices are connected by using 1mm steel wire. The 
bouncing back action of finger is achieved by placing 
compress springs around steel wire. During 
compression of springs there must be guideways for 
guiding direction of spring compression such that the 
steel wire plays an important role in the center of spring. 
As for the selection of spring, if the wire diameter is too 
large, the rigidity can be too strong and causing 
fractures. If the spring is too soft, the finger bouncing-
back will not be fast enough to keep up with the beat. 
The flexible device is connected to the combination of 
pneumatic cylinder and linear guideway. The pneumatic 
cylinder is mainly for generating tension with respect to 
flexible device with stroke around 10mm. The tension is 
controlled by flow adjustment by throttle valve on 
pneumatic cylinder. The direction of linear guideway 
should be kept consistent with the auxiliary force, such 
that attention must be paid to the interference issue 
during assembly of linear guideway and pneumatic 
cylinder, otherwise the response speed of fingers during 
piano playing can be affected. 

As for the identification of corresponding same 
music alphabet, the number can be used to classify the 
interval level. The number “5” will be attached to the 
music alphabet of the key in the same set with central C. 
Numbers such as “6”, “7” are attached to the notes 
higher than the set of central C, while numbers such as 
“4”, ”3” are attached to the notes lower than the set of 
central C as shown in Figure 4.  

擬人手指輔助壓板

旋轉關節

線性滑軌

雙動氣壓缸 伺服機

節流閥

保護擺臂  

Figure 4 : Illustration of the second generation 
mechanical hand

 

b) Device design of mechanical hand-rotary actuator 

For the finger rotation of piano-playing 
mechanical hand, features such as fast rotation, precise 
position, and compact motor size are required, so is a 
certain level or torque. Although the required torque 
force is not too large, certain level of support from rated 
torque is required. Nonetheless, the most important 
factor is the size of motor. If the size of motor plus 
reducer box is too large, the designed mechanical hand 
will be too large. On the contrary, a smaller motor will 
lead to a smaller mechanical hand which is more like a 
human hand. As for the reducer box, the finger motor 
does not need a very large reduction ratio. 

 

The design of second generation mechanical 
hand is different from the first generation where the 
torque transmission by actuator is conducted by 
direction transmission approach instead of the 
connecting rod approach. This is mainly due to the 
additional third degree of freedom installed on the 
movement joint within the mechanical hand leading to 
the modified design of the second generation 
mechanical hand.

 
The protection swinging arm is 

installed on the servo axis such that there will not be any 
position sliding during finger rotation with gears of 
swinging arm and servo axis meshing with each other. 
The screw fixation approach between protection 
swinging arm and rotary joint is mainly for facilitating the 
replacement during maintenance. The principle of 
protection swinging arm is when the finger is hit by 
external force, the mandatory rotation under the 
excitation state of protection servo motor will lead to 
skipping of internal gear. The appearance dimensions of 
the actuator installation are as shown in Figure 5. 
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手指轉軸

伺服馬達 保護裝置

旋轉關節

移動關節  

Figure 5 :
 
Actuation installation location

 

The finger rotation is transmitted to the rotary 
joint through protection device. Since the protection 
device is a flexible connection part, reaction will be 
generated during finger pressing process affecting the 
rotary joint. The protection device cannot withstand such 
force, thus the auxiliary clamp plate is designed in 
response to this issue. The auxiliary clamp plate is 
installed on top of the rotary joint. The reaction will 
cause the rotary joint to be lifted, and this is when the 
auxiliary clamp plate can balance the force.   

c) Device design of mechanical hand-pressing 
actuator 

For the finger pressing actions of piano-playing 
mechanical hand, features such as speed, stability, and 
compact device size are required. By studying the 
action of finger pressing the piano key, we find that 
currently there is no control over force for finger action 
such that the control device is only handling constant 
speed movement with fixed stroke. In terms of the 
volume requirement, there must be 5 actuators placed 
on the hand for pulling steel wires, thus lie-flat 
installation is required for the devices to be used in 
order to prevent the hand from being too thick. In terms 
of the pressing speed, there must be very fast 
reciprocating motion in a rather short stroke such that 
there will not be very high demand on precision. In terms 
of output force, this finger mechanism will require at 
least force of 1kgf and above. Summarizing features of 
all aforementioned device requirements, we conclude 
that pneumatic cylinder is the best choice. It is equipped 
with aforementioned features of compact size, short 
stroke, large force, and high speed. Pneumatic cylinder 
is a kind of pneumatic driver generating linear 
movement which has been widely adopted in the 
industry. Because pneumatic cylinder is capable of 
generation simple mechanical actions, there are various 
kinds of pneumatic cylinders with numerous methods of 
use. 

In the design of finger pressing mechanism of 
mechanical hand, the pneumatic cylinder is used as the 
actuator in coordination with other auxiliary devices. The 

reciprocating actions are generated by the pneumatic 
cylinder to pull finger by pulling connection steel wires. 
With one end of the finger fixed on a rotation axis, the 
finger motion of up and down swinging is centering on 
the rotation axis. When the steel wire is pulling the finger 
based on the principle of leverage, it is a fixed ratio 
between the distance from the joint of steel wire and 
finger to the rotation center, and the distance from finger 
tip to the rotation center. This is mainly the increase of 
pressing speed which reduces the movement of 
pneumatic cylinder. Due to this ratio, the increased 
speed will lead to reduced action force. When there is 
larger resistance at the finger tip, larger force is required 
at the stressing end for achieving balance due to the 
principle of force arm. For the overall beauty of fingers, 
this design also prevents the exposed mechanism from 
being seen during actuation of mechanism such that the 
overall appearance is a better fit for anthropomorphic 
design. This is going to contribute greatly to music 
playing where more lively music can be played as the 
demonstration of finger dexterity while meeting the 
feature of anthropomorphic fingers.  

The difference between the design of the 
second generation mechanical finger and the first 
generation design is at the position of bending joint. 
Based on the joint of human hand, the bending position 
of mechanical hand is at the junction between carpal 
bone and mid bone. The distance from the finger 
bending joint to the finger tip is 100mm, while the 
distance from the junction of steel wire and finger to the 
bending joint is 17mm. This will lead to a larger ratio 
such that the pneumatic cylinder only needs to move by 
5 mm for the pressing distance to reach 25 mm. This 
way the speed of finger pressing on the piano key will 
be greatly enhanced to twice the speed of the first 
generation. However, in terms of the pressing force, the 
adoption of old pneumatic cylinder will lead to slightly 
insufficient force output. The reaction force is increased 
due to the enlarged force arm of the principle of 
leverage such that greater force is required at the 
stressing end in order to achieve the balance. Therefore, 
in the second generation design we replace the old 
pneumatic cylinder with the one with outer cylinder 
diameter of 10mm in order to achieve ideal output force. 
Figure 6 is about the description of all parts of the 
second generation finger, and the simulation of pressing 
action.  

線性滑軌

鋼線傳遞

手指

壓縮彈簧

轉動關節

Figure 6
 
:  Detailed functions of the second generation 

hand
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d) Device design of mechanical hand-pressing 
simulation 

New design approach has been used with 
respect to the speed of piano key pressing by the 
second generation fingers. The distance from the finger 
bending joint to the finger tip is 100mm, while the 
distance from the junction of steel wire and finger to the 
bending joint is 17mm. The speed of finger pressing the 
piano key can be more obvious through the principle of 
leverage, while the design of finger appearance has 
been also imitating the bending of human fingers while 
playing piano. Through the computer-assisted 
mechanical drawing, 3D drawing has been utilized for 
the simulation of finger pressing as shown in Figure 7 
and Figure 8. 

線性滑軌

鋼線傳遞

手指

壓縮彈簧

轉動關節

 

Figure 7
 
:
 
Simulation of finger pressing (front)

 

25mm

滑塊移動 5mm

 

Figure 8
 
:
 
Simulation of finger pressing (rear)

 

e)

 

Device design of mechanical hand – pressing 
assistance guideway

 

Linear guideway has been utilized, while the 
coordination of mechanism is based on the connection 
between pneumatic cylinder and linear guideway 
through steel wire clamp plate. The steel wire is fixed 
between the pneumatic cylinder and the linear guideway 
such that when the force is transmitted from the 
pneumatic cylinder to the steel wire, it is not easy for the 
torque generated during pulling of steel wire to lead to 
increased friction of the linear guideway.

 

Based on this 
design, there is one module per finger installed in the 
hand. Due to the size factor, the linear guideway must 
be fixed on the hanger in side-lying fashion. There are 2 
M2 threads on the slider for fixing the steel wire clamp

 

plate on the slider and for fixing the axis of pneumatic 
cylinder beneath the slider. There are two aluminum 
plates on the steel wire clamp plate for clamping the 
steel wire. The double clamping approach can ensure 
the steel wire not to be loosened while being pulled. The 
Figure 9 below is the description of pressing design of 
the second generation mechanical hand. 

 
  
 
 

SBR10×15氣壓缸 線性滑軌

線滑吊架

鋼線雙壓板

1mm鋼線

Figure 9
 
:
 
The second generation pressing design

 

f)
 

Device design of mechanical hand –pressing 
assistance guideway

 

In the system design of the second generation 
mechanical hand, the opening angle is required by the 
fingers. Based on the design principle of the first 
generation mechanical hand, the finger itself must be 
equipped with two degrees of freedom. However, in the 
finger design of the second generation mechanical 
hand, a third degree of freedom must be added, which 
is the position required for the fingers to hit the 
chromatic keys during piano playing, while the 
appearance must be even more anthropomorphic. 
Based on these two criteria, the finger design of the 
second generation mechanical hand must have 3 
degrees of freedom, where the third degree of freedom 
is for the finger to be extended to the position of 
chromatic key. The basic actuation principle is similar to 
the first generation mechanical hand. The difference is 
the pneumatic cylinder is installed in the hand on a 
sliding module such that the finger module can be 
moved as an entity. Therefore the pressing module itself 
must have two degrees of freedom. In terms of the 
module, the action force generated by the pneumatic 
cylinder is transmitted through the flexible device. The 
pneumatic cylinder is installed in the rear of the finger 
mainly for avoiding the friction loss during force 
transmission. The flexible device we use is 1mm steel 
wire. The path of steel wire is almost a straight line 
during transmission for generating enough force for 
finger pressing. When the finger is opened by a certain 
angle, the steel wire will be bent with an angle. This 
angle is not very large, and the steel wire is introduced 
into the rotary joint with the tangent approach, such that 
the transmission of steel wire is based on an arc angle 
rather than a right-angle bending. This bending is within 
the bending range of 1mm steel wire. The appearance 
of the second generation mechanical hand is as shown 
in Figure 10.
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1mm鋼線

通過轉動關節

作用力端

壓縮彈簧  

Figure 10
 
:
 
Mechanical finger flexible transmission 

design
 

  

During normal piano-playing process the fingers of 
mechanical hand are placed on the white keys. 
Whenever the chromatic keys need to be pressed 
during piano-playing, the mechanical hand will be 
moved to the proper position, while the finger for 
pressing the chromatic key will be stretched to the 
position and the finger will be pressing down. After the 
pressing action is completed, the hand will return to the 
normal state. The finger pressing process is simulated 
by computer software as shown in the following Figure 
11 and Figure 12.

 

 

 

 

 

 

 

 

 
Figure 11

 

:

 

Mechanical fingers (normal position)         Figure 12

 

:

 

Mechanical fingers (stretched)

 
The distance from the finger position on the 

white key to the finger position on the chromatic key is 
30 mm, the width of chromatic key is around 8 mm, and 
the width of buffer silicone at finger tip is 6 mm. 
Therefore, there is only 1 mm tolerance of left/right 
deviation during finger pressing process, which is very 
important to the stability after stretched mechanism. 
There is a drop height between the white key and the 

black key, which means the black key is 15 mm above 
the white key. Therefore, for fingers to reach for the 
chromatic keys while playing on white keys, they must 
be lifted. However, the actuation of mechanism must be 
in a stable state such that the heights of fingers and 
keys will be raised by a certain distance during piano-
playing on the white keys. The dimensions of the design 
appearance are as shown in Figure 13 and Figure 14.   

 
 

 

 

 

 

 

Figure 13

 

:

 

Heights of fingers

 

and white keys   Figure 14

 

:

 

Heights of fingers and black keys
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g) Device design of mechanical hand –gliding joint
First of all the relationship between the 

chromatic keys and the mechanical hand is analyzed. 

手指延伸正常情況Normal state Stretched finger

高度20mm 延伸30mm 高度5mmHeight Stretched by Height 5mm

h) Device design of mechanical hand – gliding joint 
module

In the mechanical hand design, fingers are 
designed with modularization approach. A finger is 
designed to be a module capable of pressing the piano 
key and rotating by a certain angle, such that a 
mechanical hand is composed of four identification 
finger modules and one thumb module. As mentioned in 

previous chapters, the finger module includes servo 
motor, pneumatic cylinder, linear guideway and flexible 
transmission device. All devices will be integrated on 
one mobile joint mechanism to form a mobile joint 
module with the feature of the second generation 
mechanical hand as the third degree of freedom for 
playing the chromatic key. The appearance dimension 
of this module is as shown in Figure 15. 
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移動關節

伺服機

氣壓缸 線性滑軌

輔助壓板

擬人手指轉動關節

 

Figure 15

 

:

 

Mobile joint module

 

The bottom plate of mechanical hand is 
integrated with the mobile joint module in order to 
facilitate the action of forward stretching of mobile joint. 
Therefore there must be guideway

 

at the bottom plate 
as the junction between the bottom plate and the mobile 
joint. Here we use the MGN5C guideway of 
HIWINMIKRO with 70 mm length. The action force is 
generated by the pneumatic cylinder during the 
movement. The pneumatic cylinder is designed to be 
installed at the bottom of mechanical hand where the 
mobile joint and the axis of pneumatic cylinder are 
integrated. The moving speed of this mobile joint is 
controlled by the exhaust throttle valve. The higher 
speed will lead to larger impact on

 

the mechanical 
hand, thus this statistic must be adjusted in accordance 
with the requirement of piano-playing. The dimensions 
of the design appearance are as shown in Figure 16.

 

移動關節模組

線性滑軌 氣壓缸軸心接合排氣節流閥 機械手掌底板氣壓缸

 

Figure 16

 

:

 

Pressing module

 

IV.

 

Analysis on the Fingers of 
Mechanical

 

Hand

 

The R&D of the fingers of mechanical hand has 
gone through three generations of designs such that the 
analysis on the fingers are focused on the comparisons 
among the structural strengths and stresses of these 
three generations, and the formula calculated from 
these stress related statistics. The analysis on the 
fingers through software approach and the results are 
as shown below. 

 

a)

 

Static analysis of the fingers

 

According to the data of output file of 
ABAQUS/CAE, the maximum stress

 

of mechanical 
finger takes place at the element near the fixed end. 
Since in this study we focus all the loads of mechanical 

hand on one side, there is going to be a rather 
significant phenomenon of stress concentration. The 
yield strength of aluminum alloy material (6061-T6) is at 
270MPa with must larger estimated safety factor mainly 
because of the better processing properties of 
aluminum and easier access to such material. Thus 
there is less concern of the stress damage to the 
mechanical fingers. With the smaller stress on the 
mechanical fingers, other materials (such as PE material 
with rapid prototyping approach) with less strength can 
be used for saving the cost. However, there is another 
consideration of using aluminum as the material of 
mechanical hand. During the stage of program testing 
of mechanical fingers, if the fingers are not completely 
raised after pressing on the piano keys and the linear 
motor has started to drive the lateral movement of 
mechanical hand, the mechanical hand may suffer from

 

lateral impact due to large force generated by the linear 
motor. This is why we need a high safety factor for the 
mechanical fingers. 

 

The results of analysis on mechanical fingers 
are described in Table 2 and Table 3. The features of 
maximum stress and maximum deformation among 
three generations of mechanical fingers have led to 
different statistics of increased finger load. 

 

Table 2

 

:

 

Structural stress of the third generation 
mechanical finger

 

(MPa)

 

Load (kgf)

 

Model

 
 

0.2

 

0.4

 

0.6

 

0.8

 

1

 

First 
generation 

finger

 

1.215

 

2.43

 

3.645

 

4.861

 

6.076

 

Second 
generation 

finger

 

2.068

 

4.136

 

6.204

 

8.273

 

10.34

 

Third 
generation 

finger

 

2.122

 

4.244

 

6.367

 

8.489

 

10.61
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Figure 17
 
:
 
The curves of structure-stress of the first generation, second generation, 

                                 

and third generation fingers
 

Table 3 : The structural deformation of the third generation mechanical fingers (mm) 

Load (kgf) 

Model 
 

0.2 0.4 0.6 0.8 1 

First generation 
finger 

0.0048 0.0097 0.0146 0.0194 0.02433 

Second 
generation 

finger 
0.0015 0.0308 0.0464 0.0617 0.0778 

Third 
generation 

finger 
0.0015 0.0315 0.0473 0.0631 0.0788 

 

Figure 18 : The curves of structure-deformation of the first generation,                                         
second generation, and third generation fingers

As for the stress curves and deformations of the 
second generation and third generation mechanical 
fingers, there is not much difference between them. 
However, there is obvious difference between their inner 
structures. There are weight reduction holes within the 
third generation fingers to greatly reduce the mass for 
finger pressing action without losing any strength.  

Based on the experimental statistics of 
structures, stress of each load, and deformations of the 
first generation, second generation, and third generation 
mechanical fingers, curves are drawn from all points for 
solving the trend lines. Six linear straight lines can be 
obtained from Figure 17 and Figure 18 in order to obtain 
the estimated structures, stresses corresponding to all 
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loads, and deformation formula corresponding to all 
loads of mechanical fingers.   

Equations 5.1 to 5.3 are the formulas of load 
and stress of mechanical hand structure, where y is the 
stress value based on structural analysis, and x is the 
load (from 0.2kgf to 1kgf). This formula can be used for 
estimating the stress values of mechanical fingers 

corresponding to all loads. Equations 5.4 and 5.6 are 
the formulas of load and deformation of mechanical 
finger structure, where y is the deformation values 
based on structure analysis, and x is the load from 
0.2kgf to 1kgf. This formula can be used for estimating 
the value of deformation of mechanical finger structure 
corresponding to all loads. 

                                                          
 

Figure 19 :
 
First generation finger-stress diagram   Figure 20 :

 
First generation finger-deformation diagram

 

                                                           
 

Figure 21 :
 

Second generation finger-stress diagram   Figure 22 :
 

Second generation finger-deformation diagram

 

                                                            

 

Figure 23 :

 

Third generation finger-stress diagram  Figure 24 :

 

Third generation finger-deformation diagram

 

V.

 

Acknowledgement

 

This work was supported by HIWIN Corp.                     
(Project No.100028).

 

References Références Referencias

  

1.

 

TOYOTAPartnerRobothttp://www.toyota.co.jp/en/ne
ws/04/0311.html

 

2.

 

TOYOTAViolin-playingRobothttp://www.toyota.co.-
jp/en/news/07/1206_2.html

 

3.

 

Autonomic Limb Control of the Information 
Processing Robot-

 

Movement control system of

 

robot musician 'WABOT-2'-

 

The International 
Exposition, Tsukuba, Japan, 1985 JRSJ Vol.3, No.4, 
pp.81-95.

 

4.

 

http://www.humanoid.waseda.ac.jp/booklet/kato_2.
html

 
 

Design of Piano-Playing Robotic Hand

© 2015  Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of

R
es
ea

rc
he

s 
in
 E

ng
in
ee

ri
ng

  
    
 

(
)

V
ol
um

  
  
 

  Y
e
a
r

20
15

10

J
e 

 X
V
  

I s
su

e 
I 
 V

er
si
on

 I
  

      
     



© 2015. Dr. Elizabeth Jeya Vardhini Samuel, Edbrock Sahaya Roy Jebamani Samuel, Pearl Mary S, Karunya Chrysolina Samuel, 
Tozer Kadaksharaj Jehoshaphat S, Daniel Melchizedek Arockia Thomas S, Professor Tony Jawahar, Elijah Blessing, Dr. Dinesh 
Peter & Christy. This is a research/review paper, distributed under the terms of the Creative Commons Attribution-Noncommercial 
3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non commercial use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 
 

Global Journal of Researches in Engineering: J 
General Engineering 
Volume 15 Issue 1 Version 1.0  Year 2015 
Type: Double Blind Peer Reviewed International Research Journal 
Publisher: Global Journals Inc. (USA) 
Online ISSN: 2249-4596 Print ISSN:0975-5861 

 
Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to 
Foot Hill Townships, Made Possible by Rising Environmental Estrogen, Alpha 
Feto Protein, Human Chorionic Gonadotropin, as Evidence for Environmental 
Contraceptive Menstrual Blood Pollution, Aborted Blood Pollution; Emergency 
Baby Boom, Mandatory Reversal of Contraception, Eradication of Global 
Contraception, Abortion - - - Ultimate Solution to Global Threats 

By  Dr. Elizabeth Jeya Vardhini Samuel, Edbrock Sahaya Roy Jebamani Samuel,                     
Pearl Mary S, Karunya Chrysolina Samuel, Tozer Kadaksharaj Jehoshaphat S,                   

Daniel Melchizedek Arockia Thomas S, Professor Tony Jawahar, Elijah Blessing,                     
Dr. Dinesh Peter & Christy 

Karunya University, India  
Abstract- Non-nuclear Robotic war of spewing fire into the houses, following global positioning system [GPS] as 
cautioned by Joel 2nd chapter of the Word of God and frequent entry of blood feeding animals like tigers to the 
human habitat of Foot hill townships is made possible, by the environmental aborted blood pollution and 
contraceptive menstrual blood pollution, documented by rising environmental estrogen, alpha feto protein, human 
chorionic gonadotropin, in rivers, oceans and air, and associated rapidly declining human race, whose presence 
would have been a strength for security.  

Keywords: urgent baby boom, patriotic Godsintel robot, devastator robot, aborted blood pollution, contraceptive 
menstrual blood pollution, declining human race/density. 

GJRE-J Classification : FOR Code: 091007 

 
NonNuclearRoboticWarandFrequentEntryofBloodFeedingAnimalstoFootHillTownships,MadePossiblebyRisingEnvironmentalEstrogenAlphaFetoProteinHumanChorionicGonadotropinasEvidenceforEnvironmentalContraceptiveMenstrualBloodPollutionAbortedBloodPollutionEmergencyBabyBoomMandatoryReversalofContraceptionEradicationofGlobalContraceptionAbortionUltimateSolutiontoGlobalThreats 

                                
                                       
 

                                                      Strictly as per the compliance and regulations of : 
 

 
 
 
 
 
 



 

     

 

    

 

 

 

   

 
 

  
   

 
   

 

 

 

 

 

  
           

  
  

  

  

Non-Nuclear Robotic War and Frequent  Entry of 
Blood Feeding Animals to Foot Hill Townships, 

Made Possible by Rising Environmental 
Estrogen, Alpha Feto Protein, Human Chorionic 
Gonadotropin, as Evidence for Environmental 

Contraceptive Menstrual Blood Pollution, 
Aborted Blood Pollution; Emergency Baby 

Boom, Mandatory Reversal of Contraception, 
Eradication of Global Contraception, Abortion---

Ultimate Solution to Global Threats
Dr. Elizabeth Jeya Vardhini Samuel α, Edbrock Sahaya Roy Jebamani Samuel σ, Pearl Mary S ρ,                     

Karunya Chrysolina Samuel Ѡ, Tozer Kadaksharaj Jehoshaphat S ¥, Daniel Melchizedek Arockia Thomas S §

Professor Tony Jawahar χ, Elijah Blessing ν, Dr. Dinesh Peter Ѳ & Christy ζ

Abstract- Non-nuclear Robotic war of spewing fire into the 
houses, following global positioning system [GPS] as 
cautioned by Joel 2nd chapter of the Word of God and frequent 
entry of blood feeding animals like tigers to the human habitat 
of  Foot hill townships  is made possible, by the environmental 
aborted blood pollution and contraceptive menstrual blood 
pollution, documented by rising environmental estrogen, alpha 
feto protein, human chorionic gonadotropin, in rivers, oceans 
and air, and associated rapidly declining human race, whose 
presence would have been a strength for security.

Live humans including the millions who have gone 
down the drain, by contraception and abortion, with their 
sound waves, radio waves, micro waves could have interfered 
[as telephone calls interfere with flying of Aero plane, 
equipment’s functioning in intensive care unit, operation 
theatre] with the remote controlled, global position system 
based, non-nuclear, fire spewing, horse likened robots, 
probably 1-2 feet height, directed to climb walls, enter the 
houses through windows, to produce devastation; but 
agonizingly the humans with their sound waves, telephonic 
waves are non-existing by globally achieved contraception, 
abortion with their blood residue, seen as rising environmental 
estrogen, α feto protein, β human chorionic gonadotropins. 

Keywords: urgent baby boom, patriotic Godsintel robot, 
devastator robot, aborted blood pollution, contraceptive 
menstrual blood pollution, declining human 
race/density.
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Urgent escape to the mountains in the [s/o fore seen] 
event of this non-nuclear robotic war, wherein global 
positioning system does not exist, can be an emergency 
solution.

Concept is Patriotic `Godsintel` robots able to 
produce million micro waves equal to e.g. a million or lakh or 
thousand phone calls, should be planned to reach the 
devastator robots; million micro waves or telephonic waves of 
patriotic `Godsintel` robot will interfere with devastator robot`s 
command and inactivate it, simultaneously another 
incorporated command, with alternative global positioning 
system of rerouting former devastators to the right hand sea, 
rear end devastator robots to the left hand sea, wherein the 
devastator robots can be drowned and quenched, should be 
activated.

Ultimate solution for global threats is to eradicate 
global contraception, with urgent contraception reversal, 

Aborted blood pollution, contraceptive menstrual 
blood contamination   of   the  Environment   namely oceans,

rivers, air, attracts blood feeding animals like Tigers to 
frequently enter the human habitat at Foot hills, far away from 
the virgin forest with no aborted blood pollution, to the score of 
20 fold over the past 15 years [p <0.0005]; with associated 
reducing human density, the animals prey upon easily, due to 
reduced strength of security.

        
Author α: Consultant General Medicine, MM Hospital, Tanjore India. 
e-mail: elizabethjsamuel@gmail.com
Author σ ρ Ѡ ¥ §: Engineers, Students, Karunya University, 
Coimbatore, India.
Author χ ν Ѳ ζ: Professor, Karunya University, Coimbatore, India.

uncurbed Baby boom with dire emergency.
including Fallopian tubal re-canalization, to achieve robust, 



  

 

 

 

 
 

    

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 I. Introduction

lood feeding animals like Tigers, Cheetahs`  entry 
to the human habitat at foothills is steadily 
increasing  over the past few decades, as more 

and more of the roads, buses, shops appear empty with 
few people, secondary to the rapidly declining fertility 
rates and associated  aborted blood pollution, 
contraceptive menstrual blood pollution evidenced by 
rising environmental estrogen, α feto protein, ß human 
chorionic gonadotropins, achieved by global 
contraception, abortion, implemented successfully 
without therapeutic indication.

Drastically declining human density of the 
foothill townships, with reduced sound waves, 
increasing silence, aborted blood pollution making the 
river waters, tastier by aborted blood to the blood 
feeding animals, than that of the virgin forest without 
abortion, contraception, invites the daring animals; this 
event, reminded about a similar dangerous, non nuclear 
robotic war, descending like the dew, cautioned in the 
word of God in the book of Joel following abortions, 
contraception.

II. Methods and Strategies

Hence an observational analysis was planned 
to assess the apparent increase in frequency of the 
blood feeding animals` entry, endangering human 
habitat at foothills, as observed by the corresponding 
author over the past 15 years; the regions included for 
the analysis of animal entry are, foothills, forest outskirts, 
townships, and busy roads 20 years back, but deserted 
now, of different geographical locations separated                      
by ~1000 Km. 

B

Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to Foot Hill Townships, Made 
Possible by Rising Environmental Estrogen, Alpha Feto Protein, Human Chorionic Gonadotropin, as 
Evidence for Environmental Contraceptive Menstrual Blood Pollution, Aborted Blood Pollution; 

Emergency Baby Boom, Mandatory Reversal of Contraception, Eradication of Global Contraception, 
Abortion--- Ultimate Solution to Global Threats
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Even as I am writing this, in the wake of past 
two weeks, a few cheetah`s have entered the heart of, 
two different metropolitan cities, [not only foothill 
townships,] with aborted blood polluted, contraceptive 
menstrual blood contaminated rivers flowing in the 
midst. 

Author of the Universe, technologies, Life, 
provides a clue to reroute; the concept is telephonic 

waves, micro waves, sound waves of millions of people 
[early demise of young parents], babes who would have 
existed on earth but for global contraception, abortion, 
could have interfered, nullified remote controlled 
devastator robots; Figure 1 density of the people has 
decreased drastically, promoting success to the 
devastator operation Figure 3.

Mobile phone calls are prohibited inside flight, 
outside intensive care unit, outside operation theatres to 
avoid interference with the systems involved in flying, 
intensive care and surgeries.

The book of Joel  mentions of a probable non 
nuclear robotic war, depicted as remote controlled, 
devastator robots of probably 1-3 feet height,  let down 
on the streets as dew, probably let down in thousands 
by air carrier for different, specific  areas, guided by 
Global positioning systems, directed to climb walls, 
enter houses through windows, spew fire, and burn 
every thing, so that smoke rises to heights; it also 
suggests the former robot to be rerouted to right hand 
sea, the rear end robot to be directed to the left hand 
sea, by some means to be drowned and quenched as 
remedy.

To plan a rescue, patriotic `Godsintel` robot to 
do two components 1] to produce 1001, or lakh, or 
million phone calls akin waves, to achieve interference 
and nullify the devastator robot`s operation, 2] 
simultaneously activate alternate Global positioning 
system to reroute the former devastator robot to the 
right hand sea, rear end robot to the left hand sea, 
where it can be drowned and quenched; because going 
forward, backward is an ordinary, dominant command;
let engineering technologies use this concept to devise 
patriotic Godsintel robot.



  

 

 

  

 
 

 
 

 

a) Results

Sound Waves
Radio Waves
Telephonic Waves
Micro Waves
of uncurbed 
population growth

Remote controlled 
Devastator Robot by GPS

Spews Fire, 
Climb walls 
enter houses

Interferes, 
inactivates

Figure 1

Human resources/ Density -- blessing
• Many people-sound waves, radio waves, telephonic 

waves, microwaves***will nullify or interfere-×××××-
remote controlled devastator  robot 1-2 feet height

• Many people××× Devouring blood feeding 
animals*** will flee

Figure 2

Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to Foot Hill Townships, Made 
Possible by Rising Environmental Estrogen, Alpha Feto Protein, Human Chorionic Gonadotropin, as 
Evidence for Environmental Contraceptive Menstrual Blood Pollution, Aborted Blood Pollution; 
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Urgent escape by the people to nearby 
mountains with no existing Global positioning system, is 
an immediate solution Figure 4.

Baby boom, with urgent contraception reversal, 
and eradication of global contraception, abortion are the 

ultimate solutions, strategies to prevent entry of blood 
feeding animals, and devastator robots.

There was 20 fold increase in entry of prowling 
Tigers to Foot hill townships over the past 15 years 
[p<0.0005] Figure 5;



 

 

 

 

Sparce people

Reduced sound  & radio waves

Frequent tiger’s  
entry to towns

Aborted blood 
contraceptive menstrual 

b lood pollution

Devastator Robot progresses uninterfered
by human sound waves 

Devastator 
operation 
succeeds 

Figure 3

People flee to 
mountains 

without GPS

Urgent Solution

Devastator robot spewing fire by GPS Patriotic robot alternate GPS to reroute Patriotic
gods intel
robot 
nullifies 
devastator 
operation by 
emitting 
million 
micro waves 
& reroutes 
to seas

Figure 4

Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to Foot Hill Townships, Made 
Possible by Rising Environmental Estrogen, Alpha Feto Protein, Human Chorionic Gonadotropin, as 
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Figure 5

Devastator 
Operation ww
spew fire

Godsintel patrotic robot nullifies, reroutes to 
seas

Patriotic robot – ww emit million 
telephonic waves nullify  devastator

Ww Former 
devastator to 
right hand sea 
rear devastator 
to left hand 
sea by 
alternate GPS

Figure 6
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III. Discussion

Distributions of populations have changed 
radically due to long term decline in fertility rates and 
improvements in mortality rates; increase in life 
expectancy was crowning achievement for the past 
century [era before contraception]. This demographic 
transition is accompanied by epidemiological transition 
in which non communicable chronic diseases are 
becoming the major causes of death; population aging 
is transforming the world in dramatic and fundamental 
ways, global aging is affecting the economic growth, 
migration, health systems, trade, and relative standing 
of nations. Around the middle of 20th century, under 5 
years 1 age constituted 15% of total population and >65 
years of age 5%; its predicted it`ll take about 30 years 

  

Global contraception, abortion has resulted in 
smashed fragmentation2 of germ cells as ring 
chromosomes, a centric fragments, chromatid breaks, 
associated reduction of endogenous estrogen, 
androgen leading to deranged cell metabolism, 
defaulted genomic repertoire3 resulting in 275% 
increased incidence of degenerative, neoplastic, 
autoimmune diseases4 and increased mortality, [early 
demise of young parents] further adding on to global 
decline of human race.

In 1994 Dr. Susan Jobling of Brunel University5

of United Kingdom, observed that estrogenic 
compounds are the pollutant in river waters, when they 
attempted to find the pollutant responsible for the 
disappearance of fish. In 1998 Professor Paul Devroey, 
identified` estrogen like particles are in the rise in the6 

air` as pollutant, when they attempted to analyze the 
cause for increase in infertility. Global abortion summary 
mentioned 863,000,000 reported7 surgical abortions till 
2010; 498 abortions per minute in the globe; United 
nations mentioned 3,750,000 reported surgical 
abortions /year; estrogen is a steroid hormone derived 
from8 cholesterol[hence it gets the name-cholesterol-
steroid], secreted directly into the blood, circulates in 
the blood, bathes , nurtures each cell; its surveillance is 
essential for cell differentiation, controlled multiplication, 
cell9 metabolism, cell cycle, essential for genomic 
repertoire. 

Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to Foot Hill Townships, Made 
Possible by Rising Environmental Estrogen, Alpha Feto Protein, Human Chorionic Gonadotropin, as 
Evidence for Environmental Contraceptive Menstrual Blood Pollution, Aborted Blood Pollution; 

Emergency Baby Boom, Mandatory Reversal of Contraception, Eradication of Global Contraception, 
Abortion--- Ultimate Solution to Global Threats

Endogenous estrogen, androgen surveillance
Cell cycle/metabolism

Controlled 
multiplication

Degeneration 
apoptosis

New cell 
formation

Cell 
growth

Differentiation

LDL HDL

-Estrogen, Androgen  
synthesis 
-4200 pg - placental 

es trogen
-100-300 pg – 17 yrs
-15 pg – 3 7yrs
-5 – pg – 70 yrs

Genomic repertoire
Embryo like healing 
in tissue

Reference-9
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Godsintel patriotic robot incorporates two 
components: one component has to generate million or 
lakh micro waves, or sound waves, or telephonic waves 
to interfere, inactivate  and nullify the remote controlled 
devastator operation, the devastator  being guided by 
global positioning system to climb walls, enter houses 
through windows, spew fire;  Godsintel patriotic robot`s 
second component is to simultaneously activate 
alternate Global positioning system to reroute the former 
devastator robots to the right hand sea, rear end robots 
to the left hand sea wherein, they`ll be drowned and 
quenched Figure 6.

for 65 and older age groups to equal about 15% and the 

younger <5years age group 5% [alas! disappearing 
global human race].



 

 

  

 

 

 

 

Reduced Endogenous estrogen, androgen
Contraception, Abortion - Deranged Cell cycle/metabolism

Un controlled 
multiplication

Increased 
Degeneration 

apoptosis

Reduced 
New cell 

formation

Cell 
growth

No
Differentiation

Increased LDL Decreased HDL

Reduced Estrogen, 
Androgen synthesis
- xxx – no fetus – no 

4200pg conversion
- Parents 5-8pg at < 20yrs

Cancer

Degenerative   
diseases

Defaulted Genomic 
repertoire

Metabolic defect

Mutation

HigH risk 
Host 

Reference 9

Unless blood is shed estrogen cannot reach the 
environment; during teen age estrogen levels will be 
100pg-300pg [trillionth-a very small amount]; >37 
years-the estrogen levels decrease to 15 pg; ~80 years, 
estrogen levels will be 5pg; during pregnancy placenta 
has to secrete 4200pg of estrogen, otherwise the fetus 
will be spontaneously aborted around 3rd month, called 
as placental switch over insufficiency. 

If a person >50years` blood is spilt by murder, 
150 ml of blood loss×15pg=2250pg estrogen 
contaminant to the environment;

Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to Foot Hill Townships, Made 
Possible by Rising Environmental Estrogen, Alpha Feto Protein, Human Chorionic Gonadotropin, as 
Evidence for Environmental Contraceptive Menstrual Blood Pollution, Aborted Blood Pollution; 
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Abortion--- Ultimate Solution to Global Threats

if a teenager`s blood is spilt by accident then 150 ml of 
blood loss ×300pg=45000pg estrogen10 contaminant 
to the environment; 

when a pregnancy is aborted eg.498 
abortions /minute×60 minutes×24 hours×365 
days×60-80years×4200pg of estrogen×350ml.blood 
loss=estrogen pollutant of the air, water; 

if a mother is blessed with 10 children she will 
not menstruate for minimum 200 months or 20 years, of 
the ~25 years menstrual span; whereas with 
contraception, small family norms, a lady menstruates 
200 months more; so 1989,375,754 women of 
reproductive age group [15-45 years]×350ml blood 
loss/menstruation×300pgm estrogen×200 months/
woman=environmental estrogen pollutant. 

Global innocent aborted blood, contraceptive 
menstrual blood polluted air, water inhalation, ingestion 
respectively; rising environmental estrogen equates with 

innocent aborted blood, contraceptive menstrual blood 
pollution of air, water. Innocent aborted blood, 
contraceptive menstrual blood with its hemoglobin, 
binds avidly to oxygen of the environment, and cannot 
be replaced by plants, unlike emissions; since live 
humans , with their emissions are made extinct, which is 
food, manure for plants, disabling replenishment of 
oxygen, resulting in ozone layer- atmospheric, 
environmental oxygen depletion, global hypoxia, global 
warming, disappearance of fish, islands, birds, grapes, 
solar keratoses, and soaring infectious diseases; hot air 
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Innocent aborted blood, contraceptive 
menstrual blood pollutant of the environment is further 
confirmed by detected α feto protein [fetal source], 
ß Human11 chorionic gonadotropins [placental source] in 
river waters and water of the oceans.

Attempt to identify fetal hemoglobin in sea 
waters by hemoglobin electrophoresis, could not detect 
visible bands, because the instrument can measure 
hemoglobin in grams only, whereas estrogen can be 
detected in pictograms in sea, river waters; if nano 
science can detect fetal, adult hemoglobin in 
nanograms in waters, air, this concept of aborted blood 
pollution can still be confirmed.

This aborted blood pollution, contraceptive 
menstrual blood contamination of the rivers, attracts the 

currents resulting in inevitable tsunamis, tornadoes, 
hurricanes, cyclones, floods, earthquakes.

prowling Tigers; contraception over decades has 



 
 

 

 
 

 

 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

             

                

                

achieved significant reduction in human density, with 
reduced strength of security, inviting the daring blood 
feeding animals. In this analysis the entry of Tigers, 
Cheetah`s into the foothill townships has increased by 
20 fold with an alarming increase over the past 1 year, 
even as the birth control policies got progressively 
implemented.

Maxwell`s equations predicted an infinite 
number of frequencies of electromagnetic waves, all 
travelling at the speed of light. This was the first 
indication of the existence of the entire electromagnetic 

Electromagnetic waves have three properties 
namely frequency, wave length, photon energy. Wave 
length is inversely proportional to the wave frequency; 
photon energy is directly proportional to the wave 
length; whenever electromagnetic waves exist in a 
medium with matter, their wave length is decreased; 
wavelength of electromagnetic radiation, no matter what 
medium they are travelling, is quoted in terms of 
vacuum wave length. Generally electromagnetic 
radiation is classified by wavelength into radio wave, 
micro wave, terahertz radiation, infrared, the visible 
region is perceived as light, ultra violet spectrum, X-rays, 
gamma rays.

When electromagnetic radiation interacts with 
atoms and13 molecules its behavior depends on the 
amount of energy/ quantum [photon] it carries; many 
hydrogen atoms emit14 a radio wave, photon that has a 
wave length of 21.2 cm. UV rays produce photo electric 
effect; radio waves produce plasma oscillation. Radio 
waves are used for transmission of data via modulation, 
mobile phones, television, wireless networking, amateur 
radio-all use radio waves; skin effect of radio waves is 
used in antennas; microwaves are absorbed by 
molecules that have a dipole moment in liquids, this 
effect is used to heat food; high frequency waves can 
interfere with electronic equipments.

Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to Foot Hill Townships, Made 
Possible by Rising Environmental Estrogen, Alpha Feto Protein, Human Chorionic Gonadotropin, as 
Evidence for Environmental Contraceptive Menstrual Blood Pollution, Aborted Blood Pollution; 
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The concept is due to decreasing density of 
human resources, secondary to wantonly implemented 
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IV. Conclusions

Global contraception, abortion achieved 
successfully has resulted in drastically declining fertility 

spectrum. In 1886 the physicist Heinrich Hertz built an 
apparatus to generate and detect what is now called 
radio waves. Hertz was able to find the waves and was 
able to infer [by measuring their wavelength and 
multiplying it by their frequency] that they travelled at the 
speed of light. Hertz12 also demonstrated that the new 
radiation could be both reflected and refracted by 
various dielectric media in the same manner as light. For 
e.g. Hertz was able to focus the waves using a lens 
made of tree resin. In a later experiment Hertz similarly 
produced and measured the properties of micro waves. 
These new types of waves paved the way for inventions 
such as the wireless telegraph and the radio. As the Gospels mention emergency solution to 

the people is, a caution not to enter houses, but to flee 
to mountains, where global positioning system does not 
exist, hence devastators cannot approach.

Hence the concept of `patriotic Godsintel 
robot` to be made to reach the former, rear ends of the 
devastator robots in two split batches, should be geared 
to emit a million or lakh micro waves, or radio waves or 
cordless phone waves,[akin to live people`s emissions] 
to interfere and inactivate the devastator operation; 
simultaneously another remote controlled incorporated 
command with alternate global positioning system, to 
reroute the devastator robot – the former group to the 
right hand sea and the rear end devastator robots to the 
left hand sea, wherein the devastators can be drowned 
and quenched.

The ultimate answer would be, to undertake 
global emergency measures for Baby Boom; to 
eradicate contraception, abortion from the face of the 
earth, by which the globe is committing self destruction 
and to revert contraception including tubal 
recanalisation wherein, agonizingly permanent 
sterilization has been achieved. This will restore 
womanhood, the royalty of blessed motherhood, after 
Holy matrimony with her beloved husband, from today`s 
belittled womanhood status of use and throw napkin 
[abort] policy.

global contraception, abortion, the medium of 

interference to electromagnetic waves have decreased. 
People with their micro waves, radio waves formation, 
would have prevented, a remote controlled, devastator 
operation; for e.g. when someone looks at us without 
our knowledge, automatically, unaware our eyes turn to 
glance at them; similarly when we comb our hair in 
uniform direction and lift the comb to repeat the action 
the hair rises towards the comb; probably atomic, 
molecular interference of cells of live human body; as 
cautioned in the 15 Word of God in the book of Joel, its 
mentioned that multiple devastator robots of ~2-3 feet 
height, shaped like horses, will descend like the dew on 
the streets, probably let down in thousands by air carrier
for different, specific  areas, streets, with command to 
climb walls, guided by global positioning system to 
enter the houses through window`s, all along spewing 
fire of destruction; the Word of God suggests a solution 
to be obtained to reroute the former devastator to right 
hand sea, rear end robot to left hand sea to be 
drenched and quenched; because to go forward, 
backward is a dominant, simple command; thereafter 
the land will bloom again, hence this devastator robotic 
war has to be non nuclear.



 
 

 

 
 

 

  

 

 

 

 
 

 
 

 
 

 
 

 

 

 

 

  

  
  

 

 

 

 

 

  

           

rates, dangerous reduction in human density, to the 
score of anticipated drop in <5 years population, 

                    

to ~5% in another 2-3 decades. Documented rising 
environmental estrogen, α feto protein, ß Human 
chorionic gonadotropins in river, oceanic waters and air 
confirms aborted blood pollution, contraceptive 
menstrual blood contamination, depleting ozone by 
progressive cumulative depletion of oxygen by the blood 
pollutant which cannot be replaced by plants, unlike 
emissions of live humans, which will generate 
replacement of utilized oxygen by the plants, as God 
ordained eco balanced cycle.

Sparse people, reduced human density, with 
aborted blood polluted rivers, though away from the 
virgin forests, attracts the daring animals like Tigers, 
Cheetahs, to frequently enter human habitat at foot hill 
townships, progressing even to the heart of cities with 
rivers flowing within; this study`s analysis reveals >20 
fold increase in frequency of visits of Tigers to busy 
roads of foothill townships over the past 15 years. These 
daring animals` cubs had been purposely introduced 
into the virgin forests a few decades back, to safe guard 
precious trees like sandal wood, from theft.

The concept of patriotic Godsintel robot figured,
as the solution mentioned in the book of Joel, of 
rerouting the former devastator to the right hand sea 
and rear devastators to the left hand sea to be drowned 
and quenched, by some means, was pondered upon. 
So the patriotic robots split in two batches, to address 
the former devastators and the rear end devastators, 
should be made to reach the devastators and have the 
two incorporated components of [1] to emit a million or 
lakh micro waves, or cordless phone waves or radio 
waves, to nullify the devastator operation by interference 
and [2] simultaneously activate another command, to 
reroute former devastators to the right hand sea, rear 
end devastators to the left hand sea, by alternate global 
positioning system.

Ultimate answer to global threats, including 
frequent entry of Tigers to human habitat and possible 

Non-Nuclear Robotic War and Frequent Entry of Blood Feeding Animals to Foot Hill Townships, Made 
Possible by Rising Environmental Estrogen, Alpha Feto Protein, Human Chorionic Gonadotropin, as 
Evidence for Environmental Contraceptive Menstrual Blood Pollution, Aborted Blood Pollution; 

Emergency Baby Boom, Mandatory Reversal of Contraception, Eradication of Global Contraception, 
Abortion--- Ultimate Solution to Global Threats

• Ultimate answer to global threats is emergency 
Baby Boom, eradication of global contraception, 
abortion, coupled with mandatory contraception 
reversal, including free tubal recanalisation for the 
entire globe.

• Non nuclear robotic war made possible with absent 
human beings by global contraception, abortion, 
with their sound waves, radio waves and phone 
waves being absent, otherwise capable of 
interfering with remote controlled devastator robots.

• Patriotic robots able to generate million sound 
waves, microwaves, radio waves, mobile phone 
waves, will interfere and inactivate devastators to be 
rerouted to seas, by alternate Global positioning 
systems.

a) Key Points
• 20 fold rise in frequency of entry of tigers, cheetahs 

to human habitat of foot hill townships, by aborted 
blood, contraceptive menstrual blood polluted 
environment of river, sea waters, air.
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Harrison`s Principles of internal Medicine; 11th

edition, 1987, volume 2 page 1429.
3. John Mendelsohn: Principles of neoplasia; 

Harrison`s Principles of Internal medicine; 11th

edition, 1987, volume 1, pages 422, 423.
4. ElizabethJS, Gouthaman T, Kevin T John K: 

Abortion, Contraception reversal Medical Miracle-

internal Medicine 2012 18th edition, volume 1, 
page 556.

to flee to mountains, lacking the global positioning 
system.
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Abstract- Job shop scheduling is an Np-Hard combinatory in the field of scheduling problem. 
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study is therefore, to minimize the makespan of the job shop production system of DAVI 
production system using shifting bottleneck algorithm. Secondary data was collected from the 
production log book five machines were considered during the production of five jobs. The 
findings of the shifting bottleneck algorithms showed that an 8.33% reduction in the total 
makespan of the company job shop production system. Moreover; machine one (41%) and three 
(36%) are found to be least utilized machines whereas machine three (64%) and five (59%) are 
relatively the busiest machines.    
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Job Shop Scheduling Problem for Machine 
Shop with Shifting Heuristic Bottleneck 

Jilcha Kassu α & Berhan Eshetie σ 

Abstract- Job shop scheduling is an Np-Hard combinatory in 
the field of scheduling problem. Due to this reason, Dejena 
Aviation Industry (DAVI) has faced a problem to determine the 
optimum sequences of jobs on machines that can optimize 
the makespan. The purpose of this study is therefore, to 
minimize the makespan of the job shop production system of 

Secondary data was collected from the production log book 
five machines were considered during the production of five 
jobs. The findings of the shifting bottleneck algorithms showed 
that an 8.33% reduction in the total makespan of the company 
job shop production system. Moreover; machine one (41%) 
and three (36%) are found to be least utilized machines 
whereas machine three (64%) and five (59%) are relatively the 
busiest machines. 
Keywords: job shop scheduling, machine shop, make 
span, shifting bottleneck. 

I. Introduction 

n today’s competitive markets, manufacturers have to 
respond quickly to orders and meet shipping dates 
promised to the customers, as failure to do so, at 

least, may result in a significant loss of good will [1]. 
Among many techniques that makes manufacturers 
competent in the business arena scheduling is one of 
the operation to accomplish activities on time and 
deliver products in their lead time. Customer satisfaction 
is the last outcome of organizations. This requires an 
optimum scheduling system that allocate scares 
resources. 

Scheduling is the allocation of shared resources 
over time to competing activities to satisfy customers’ 
requirement. It has been the subject of a significant 
amount of literature in the field of operations research. 
Emphasis has also been given on investigating machine 
scheduling problems where jobs represent activities and 
machines represent resources so that each machine 
can process at most one job at a time [1,2].  

Machine scheduling is viewed as a dynamic 
problem usually an NP-complete combiner’s in the 
production scheduling problems [3, 4, 5,1, 2, 6, 7, 8]. 
After a job is processed in a particular machine, the 
condition of the jobs waiting to be processed on the 
same machine may be changed due to any of several 
reasons. For example, new jobs may arrive or the 
remaining slack times or may be changed  even  though  
 

Author α σ: Addis Ababa University, Addis Ababa Institute of 
Technology, Addis Ababa, Ethiopia. e-mails: jkassu@gmail.com, 
berhan.eshetie@gmail.com 

no job arrives during the processing time of the previous 
job on the machine [8, 9]. Therefore, it requires a 
rescheduling effort to determine which job to be 
processed next.   

Scheduling is a multifaceted in nature and it 
consumes large resource. Even for small problems, 
there is absolutely no guarantee that an optimal final 
solution can easily be obtained. To this effect, heuristic 
approach  have been used by researchers.  

Shifting bottle neck heuristics (SBH) is one of 
the procedures intend to minimize the makespan in a 
job shop. It follows that in the pre-defined machines 
sequence there is always one machine with bottleneck 
in the processing sequences. This heuristic algorithm 
tries to minimize the effect of the bottleneck process 
through iterative method in finding maximum makespan 
(Cmax) and maximum lateness time (Lmax).  

Dejena Aviation Industry (DAVI) which is a job 
shop manufacturing company in Ethiopia faced similar 
problem in its production system. It experiences a 
longer makespan in its production system. Therefore the 
objective of this study is to minimize the makespan of 
DAVI using shifting bottleneck heuristic algorithm.  

II. Literature Review 

Many literatures conducted regarding 
scheduling, job shop, and shifting bottleneck in the 
manufacturing systems of a job shop production 
system.   Scheduling is defined as "It is to forecast the 
processing of a work by assigning resources to tasks 
and fixing their start times” as defined by [24,25,26].  
Job shop scheduling is a work location in which a 
number of general purpose work station exist and are 
used to perform a variety of jobs such as a traditional 
machine shop with similar machines type located 
together, batch or individual production.  

The job shop problem studied in the present 
paper consists in scheduling a set of jobs on a set of 
machines with the objective to minimize the makespan, 
i.e., the maximum of completion times needed for 
processing all jobs, subject to the constraints that each 
job has a specified processing order through the 
machines and that each machine can process at most 
one job at a time [10]. 

In the job shop scheduling problem (JSP), there 
are n  jobs that must be processed on a group of m 
machines. Each job i consists of a sequence of m
operations (Oi1, Oi2..., Oim), where Oik (the kth operation 
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DAVI production system using shifting bottleneck algorithm. 



of job i ) must be processed without interruption on a 
predefined machine mik during pik time units. The 
operations Oi1, Oi2,.., Oim must be processed one after 
another in the given order and each machine can 
process at most one operation at a time [5, 1, 2, 6]. 

In a flexible job shop, each job i consists of a 
sequence of ni operations (Oi1,Oi2,...,Oin), and each 
operation Oik can be processed on any machine out of a 
set Aik of given machines. The processing time of 
operation Oik on machine j is Pikj > 0. The scheduling 
problem is to choose for each operation Oik a machine 
M, such that  ikO Aik and a starting time Sik at which the 

operation must be performed [11, 5, 1, 2, 6].
 

The job shop scheduling problem, which is 
among the hardest combinatorial optimization problems 
that is strongly NP-complete [11]. During the past 
decades, many researchers have been focusing on the 
problem and proposed several effective algorithms for it. 
These algorithms can be classified as optimization and 
approximation algorithms. The optimization algorithms, 
mostly used, are based on the branch and bound 
scheme [11]. These algorithms have made considerable 
achievement, however, their implementation needs too 
much computational cost. On the other hand, 
approximation algorithms, which are more effective for 
large size problem instances, use several approaches 
classified as: (a) local search, (b) dispatching priority 
rules, (c) shifting bottleneck approach, (d) stimulated 
annealing, and (e) tabu search [11].  

Various scholars have been used different 
approach to solve job shop scheduling problem. Among 
the many researchers one, Katuri propose Optimization 
of job shop scheduling using shifting bottle neck 
technique to reduce total flow time of job shop 
scheduling problem and arrive the optimal solution [12]. 
Kai-Pei Chen (2007) proposes an assembly job shop 
scheduling problem with component availability 
constraints, a modified disjunctive graph formulation. 
Also he developed a mixed integer programming model 
with objective of minimizing the total weight tardiness 
[13].  Zhi Huang propose a modified shifting bottleneck 
procedure for job shop scheduling with objective to 
minimize the make span. In this study dispatching and 
heuristic approach was used due to the job shop 
operation practice of the case company. 
a) Model Representation and algorithm 

Generally, JSP uses various representation in its 
model. In this project let a job shop consists of a set of  
Mj machines where j=1, 2... m, n jobs, and a pre-
defined plan which states the assignments of these jobs 
in different machines in some desired sequences 
(constraints). Each job has a specified number of 
operations to be carried out in different machines, with 
individual setup times, processing times, a due date, 
etc. The job shop sequencing problem deals with the 

study of an optimal sequencing of the operations (of the 
jobs) in different machines within the specified 
constraint requirements [14]. 

A job-shop does not have the same restriction 
on workflow as a flow-shop. In a job-shop, jobs can be 
processed on machines in any order. The usual job 
shop, from a research standpoint, is one in which there 
are m machines and n jobs to be processed. Each job 
requires m operations, one on each machine, in a 
specific order, but the order can be different for each job 
[15, 16]. 

The shifting bottleneck heuristic is an efficient 
method to find Cmax and Lmax objectives in a job shop 
[13] with an iterative method. At each iteration of the 
method, a bottleneck machine was identified using 1 /rj / 
Lmax approach. A processing sequence of job on the 
machine bottleneck machine was found so as to 
minimize Lmax [13]. The shifting bottleneck algorithm 
used in this paper is represented as follow: 
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Job Shop Scheduling Problem for Machine Shop with Shifting Heuristic Bottleneck



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 and continue the same iteration until optimum solution is obtained  [1, 2, 6, 7, 8, 9, 17]. 

 
III.

 
Results and

 
Discussions 

In this study, the jobs selected from list of spare 
parts manufactured in DAVI which covering 8% of job 
orders. The data was collected from jobs: spur gear     
(J1), shaft with key

 
(J2),  adapter   (J3),  

 
flange   (J4)   and 

 

fitting (J5). These jobs were processed by machines 
namely power hack saw (M1), lathe machine (M2), milling 
machine (M3), drilling machine (M4) and grinding 
machine (M5). The precedence matrix constraint 
contains for all selected jobs only and machines are 
presented in Table 1. 

Table 1 : Routing matrix the five jobs and five machines
 

Jobs  Precedence constraints J1 M1(2) M2(2) M3(5) M4(2) M5(3) J2 M1(2) M3(2) M4(1) M2(2) M5(2) J3 M1(2) M4(2) M3(3) M2(2) M5(3) J4 M1(1) M2(2) M3(2) M4(1) M5(2) J5 M1(2) M3(2) M4(2) M2(2) M5(3) 
 Once the precedence constraint development 
of the jobs on each machine were developed by 
considering machining operation requirements as 
shown Table

 
1 and setting all the parameters, Lekin

 scheduling software were used to find the optimum 
sequences of operations. The findings of the research 
result with shifting bottleneck heuristic is shown in Table 
2 and gnat chart for optimum job sequence is shown in 
Figure

 
1. There are methods that are built-in-heuristics in 

minimizing flow times of job shop scheduling. These 
are: 

 
a) Shifting bottleneck heuristics  
b) Local search heuristic  
c) Hybrid methods  

Here in this study shifting bottlenech
 
heuristic 

has been considered with its three policies/options. The 
following three policies/options has been utilized in 
Table 2 resulting in performance measurement of the 
case.

 
•
 

General SB Routine (most objectives)
 

•
 

Objective Specific routines: SB/sumwT (Total 
Weighted Tardiness) and 

 
•
 

Objective Specific routines:  SB/Tmax (Maximum 
Tardiness, Makespan)

 
The key performance measurements are define 

below. 
 

 

1.
 

initialize 
 2.

 
Mo= ø (scheduled machines)

 3.
 

G= only conjunctives arcs
 4.

 
Gmax= critical path in G

 5.
 

Choose a machine Mi;
 6.

  
for each machine Mi

 
є {M-M0} 

       Generate the 1|rj|Lmax
 
schedule

         Compute Lmax(i)
 7.

 
Scheduling the bottleneck machine

 •
 

Let k be the machine that minimizes Lmax(i)
 •

 
Schedule k by the 1|rj|Lmax solution

 •
 

Update G
 •

 
Mo= Mo ᴗ{k}

 8.
 

Re-Sequence already scheduled machines
 9.

  
For each Mi ∈

 
M0− {k}

 do
 

 
Delete disjunctive arcs for Mi from G

 Form the 1|rj|Lmax
             Reschedule Mi

 
according to this schedule

 10.
 
While        M = M0

 
stop, 

              else go to 2
 

Job Shop Scheduling Problem for Machine Shop with Shifting Heuristic Bottleneck
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 Where;
 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

 
;          

 
 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

 
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ;         

 
 
∑𝑈𝑈𝑈𝑈 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

 
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛

 
𝑜𝑜𝑜𝑜

 
𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

 
𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗; 

 

∑𝐶𝐶𝐶𝐶 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ;  
∑𝑇𝑇𝑇𝑇 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ; 
∑𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  𝑎𝑎𝑎𝑎𝑎𝑎  

  ∑𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡𝑡𝑡𝑡𝑡  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡   

Table 2
 
: Output from different simulation run using heuristic options built in lekin software

 
Job –machine sequence Methods  in heuristics 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 ∑𝑈𝑈𝑈𝑈 ∑𝐶𝐶𝐶𝐶 ∑𝑇𝑇𝑇𝑇 ∑𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 ∑𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤  4(1)-1(2)-3(3)-5(4)-2(5) Makespan and maximum 

tardiness 

23 23 5 85 85 85 85 

4(1)-5(2)-2(3)-3(4)-1(5) 
 

Total flow, tardiness and total 
weighted flow and tardiness 
time  approach 

22 22 5 73 73 73 73 

4(1)-5(2)-2(3)-3(4)-1(5) Shifting bottleneck/Sum(wT) 22 22 5 71 71 71 71 4(1)-5(2)-1(3)-3(4)-2(5) Shifting bottleneck/Tmax 22 22 5 79 79 79 79 
 From Table 2 and Figure 1, the findings of the 
simulation run show that the shifting bottleneck heuristic 
with the option of shifting bottleneck sum weighted 
tardiness approach resulted in a minimum makespan of 
22 hours with job sequences of job 4-2-5-3-1. The 
optimum sequence has improved the makespan of 
DAVI by an 8.33%. In this sequence the operation 

started on machine one with job 4 and ends on machine 
five with job one. The findings of the study also showed 
that the percentage utilization of each machine. 
Accordingly, the percentage utilization of machine one is 
40.91%, machine two 45.54%, machine three 63.63%, 
machine four 36.4% and that of machine five 59.09% of 
their available time. 

  0   2   4   6   8   10   12   14   16   18   20    22  

M1 J4 J2 J5 J3 J1                           
M1   J4 J2 J5 J3 J1                       

M3       J4 J2 J5 J3 J1           
M4           J4   J2   J5   J3     J1       

M5             J4 J2   J5 J3   J1  

Figure 1 :
 
gnat chart for optimum job sequences

IV.
 

Conclusion 

Job-shop scheduling is an NP-complete 
combinatorial optimization problems

 
which comprises m 

machine and n jobs. This research paper aims at 
scheduling of 5-machines and 5-jobs using shifting 
bottleneck heuristic algorithm methods built- in-heuristic 
Lekin scheduling software based on secondary data 
collected from DAVI production system. The findings of 
the study showed that the SBH resulted in a total 
makespan of 22 hours with 8.33% improvement as 
compared to the current scheduling system that DAVI 
operates in its production line. The percentage utilization 
of machines shows that machine three is the busiest 
machine whereas machine one and four have relatively 
the lowest percentage utilization which is less than 50%. 
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Experimental Analysis and the Development of Ground Nut 
Oil for Machining Operation 

  By  Engr Ekundayo, Gbenga & Ogunyankin, N.A 
Rufus Giwa Polytechnic, Nigeria  

Abstract- Metal removal process is one of the major methods of shaping materials to meet its 
environmental need. It requires the use of forces thus, heat would be generated and if not controlled, it 
could affect the expected end results. One of the major ways of controlling the heat during cutting is the 
use of lubricant. The cutting fluid commonly used for machining in a standard machine shops, are 
imported at exorbitant cost, hence, analysis was carried out on a vegetable oil from ground nut (GNO)and 
its properties were integrated by adding additive and emulsifying agents to develop it to a suitable soluble 
oil for machining operation. The experimental results concluded that the saturated solution of NaOCl and 
NACO3 when added to the GNO in ratio 1:2 formed perfect emulsiable oil (GNSO). The GNSO and 
conventional cutting fluid (CCF) were used to carry out machining of mild steel on a Lathe Machine. The 
results obtained shows that the surface finish of the sample cut with the GNSO is the finest. The two 
samples were observed for 70days for corrosion effect and their microscopic structure picture were 
observed, the sample cut with CCF was majorly affected. The reliability of the GNSO was further 
determined through the various soluble oil ASTM tests, least square regression analysis was used to 
interpret the correlation coefficient data collated which shows that GNSO is equally reliable and more cost 
effective than CCF since it can be sourced locally in abundant.    

Keywords: metal cutting theory, development, and experimental analysis of GNO for machining. 
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Experimental Analysis and the Development of 
Ground Nut Oil for Machining Operation 

Engr Ekundayo α, Gbenga σ & Ogunyankin, N.A ρ

Abstract- Metal removal process is one of the major methods 
of shaping materials to meet its environmental need. It 
requires the use of forces thus, heat would be generated and if 
not controlled, it could affect the expected end results. One of 
the major ways of controlling the heat during cutting is the use 
of lubricant. The cutting fluid  commonly  used for machining 
in a standard machine shops, are imported at exorbitant cost , 
hence, analysis was carried out on a vegetable oil from ground 
nut (GNO)and its properties were integrated by adding 
additive and emulsifying agents to develop it to a suitable 
soluble oil for machining operation. The experimental results 
concluded that the saturated solution of NaOCl and NACO3 
when added to the GNO in ratio 1:2 formed perfect emulsiable 
oil (GNSO). The GNSO and conventional cutting fluid (CCF) 
were used to carry out machining of mild steel on a Lathe 
Machine. The results obtained shows that the surface finish of 
the sample cut with the GNSO is the finest. The two samples 
were observed for 70days for corrosion effect and their 
microscopic structure picture were observed, the sample cut 
with CCF was majorly affected. The reliability of the GNSO was 
further determined through the various soluble oil ASTM tests, 
least square regression analysis was used to interpret the 
correlation coefficient data collated which shows that GNSO is 
equally reliable and more cost effective than CCF since it can 
be sourced locally in abundant.  
Keywords: metal cutting theory, development, and  
experimental analysis of GNO for machining.  

I. Introduction 

ost of acquiring materials for further processing 
to acquire the desire shape is of high critical 
concern for the determination of the method 

needed for its process, this is done to minimise waste. 
Materials processing is all that is done to develop either 
its chemical properties or physical shape. (Ekundayo, 
2004); Smith (1987), admitted that in acquiring the 
desire shape, many methods can be used and that 
each method are chosen on their merits of how it may 
be easy to generate the desire shape and the overall 
cost of doing that. Ekundayo (2004), listed out the 
following processes of materials processing as a means 
of generate the require shape such as: casting process, 
metal removal (Machining) process, deformation                  
and   consolidation   processes.   This   paper    limit   its  
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consideration on machining process since it is where 
the use of soluble oil is mostly needed for cooling during 
machining. 

 

Metal removal (Machining) involves forcing of 
cutting tool through the excess materials of the work-
piece, this is done progressively by separating the 
excess from the work-piece in form of chips. The 
process of metal removal and its technology is 
otherwise called metal cutting theory. This theory is a 
complex theory and it is difficult to predict accurately the 
number of forces involved.

 

This involves the traditional 
machining processes such as metal cutting and 
grinding, as well as various non-traditional methods of 
machining.

 

II.

 

Principle of

 

Metal Cutting

 

To successfully carry out cutting of metals to 
the desirable shape, some principle must be well 
understood since the operation involves the use of 
cutting tools. Hence, the following principles must be 
taken into consideration before embarking on any 
cutting.

 

•

 

The relative motion of the work- piece to the hard 
edge of the cutting tool

 

•

 

The chemical and physical properties of the work-
piece

 

•

 

The cutting tool material

 

•

 

The cutting fluid(Soluble oil) (Ekundayo,

 

2004)

 

Smith,

 

(1987), opined that, in a modern  
workshop practice of any

 

industry where power is 
needed for cutting, enormous amount of power is lost 
either through heat generation or friction between tool 
surface and work- piece. In Metal removal process, heat 
is generated due to plastic deformation and the 
chip/tool friction on the rake and flank faces. Smith

 

(1987), estimated the energy lost due to heat generation 
during cutting to be between 20 and 30 percent of the 
total energy invested in the metal removal process and 
to considerably reduce this, cutting fluid is needed, 
hence this paper discusses the possibility of replacing 
GNO with the convention soluble oil.
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III. Type of Cutting Operations

There are many methods of metal cutting here-
in refers to as machining. According to Encyclopaedia 
(2012), Machining is any of various processes in which a 
piece of raw material is cut into a desired final shape 
and size by a controlled material-removal process. This 



 

 

    

 

processes are today refers to as subtractive 
manufacturing in distinction from processes of 
controlled material addition, which are known as 
additive manufacturing. The world machining has been 
in use for the past two centuries (Machine age) and 
today engineers call these traditional (conventional) 
machining processes such as turning, boring, drilling, 
milling, sawing, broaching etc. These involve the use of 
sharp cutting tools to remove the materials to achieve 
the desire geometry on machine tools such as Lathe, 
Milling machines and drilling press. The world 
conventional or traditional is used to differentiate the old 
methods from the newly developed technologies 
methods of machining processes such as EDM, ECM, 
EBM, PCM and UM(today most of the traditional 
processes have been upgraded to Computer Numerical 
control Machine, CNC). This paper is concern about the 
traditional machine tools where the use of soluble oil for 
cooling during machining is very important. There are 
many kinds of machining

 

operations, each of which is 
capable of generating a certain part geometry and 
surface texture. During turning, a single point cutting tool 
is required; the tool is moved toward the work piece 
while the work piece rotates on its axis to generate 
cylindrical shape. Drilling uses a rotating tool that 
typically has two or four helical cutting edges to create 
hole. The tool is fed in a direction parallel to its axis of 
rotation into the work piece to form the round hole, while 
milling uses multiple cutting edge tools to generate a 
plane or straight surface, the direction of the feed 
motion is perpendicular to the tool's axis of rotation. The 
speed motion is provided by the rotating milling cutter. 
Other conventional machining operations are shaping, 
broaching, sawing, and grinding. According to Groover 
(2002), approximately 98% of the energy in machining is 
converted into heat which can cause very high 
temperature at tool-chip zone while the remaining 
energy (about 2%) is retained as elastic energy at chip. 
To reduce the heat generated at the tool-chip tips, 
correct cutting fluid is required for cooling and 
lubrication during machining so as to prolong the life’s 
of the cutting tools and creates good surface finish.

 

IV.

 

Cutting Fluid

 

Tools failure, poor surface finish and seizure 
between tool and chip occur during metal cutting. The 
reasons for this had been traced to heat generated 
during cutting as tools are forced through the excess 
materials of the work –piece, hence chips are formed 
due to the plastic deformation

 

of the work- piece which 
normally take place ahead of the cutting area. 
According to the British Petroleum Company (1972), 
work done in deforming metal is converted to heat due 
to the very high local forces applied to the metal, which 
set up tremendous pressure on the cutting tip. Heat can 
also be generated during cutting due to the friction 
between the chip/tool faces when the chip moves under 

high pressure across the tool face, some of these heats 
affect the cutting tool. Smith (1987) opined that 20 to           
30% energy lost during cutting are due to heat 
generation resulting from the friction between the tool 
surface and the work – piece. Muktar and Ibhadode 
(1999) described friction and heat as the two major 
effects that accompanying machining operation. 
Therefore, to minimise energy lost, generate good 
surface finish and protect the life of the cutting tool, the 
British Petroleum Company (1972), propounded  that 
even if the structure of the materials are modified and 
cutting tools are well designed heat will still be 
generated. Hence, it can only be reduced by using three 
means, such as the use of refrigerant (Carbon dioxide), 
air blast and cutting fluid. Smith (1987) agreed with the 
British Petroleum Company (1972) but stated that 
cutting fluid is the most widely used among all these 
methods and to reduce power lost during metal cutting, 
cutting fluid is inevitable.

 

Many definitions had been given to cutting fluid. 
Bello (1994), described cutting fluid as a material that 
make surface smooth and slippery and they are used to 
reduce heat, friction, wear and vibration during cutting 
operation. The British Petroleum Company (1972), refers 
to it as a cooling system which carries away heat 
generated during cutting from the cutting area. 
Adejuyigbe (1999), defined cutting fluid as an auxiliary 
materials that embraces lubricant which reduces friction 
between moving parts and as well as protecting the 
component against corrosion. Ekundayo (2004), 
summarised that cutting fluid is any substance that is 
able to provide cooling and lubrication during machining 
operations.

 

V.

 

Types of

 

Cutting Fluid

 

According to Smith (1987), cutting fluid may be 
in three forms, Solids, Liquid and gasses. Their 
purposes are, decreasing friction between the tool face 
and chip formed during cutting. Examples of the solid 
lubricants are graphite, molybdenum, disulphide and 
stick waxes. Liquid and gases used in cutting operation 

Experimental Analysis and the Development of Ground Nut Oil for Machining Operation

are broadly referred to as cutting fluid and they 
appeared in two forms:

• Mineral having water based oil

• Mineral having mineral based oil

Many additives are added to the cutting fluids 
which assist them in performing specific functions 
during cutting.

Water based oil are generally used where 
cooling is required. While mineral based oil are used 
where lubrication is needed. Krar (1984), grouped 
cutting fluid into active and inactive, Active cutting fluid 
darkened copper strip when it is immersed in it for three 
hours at a temperature 100oC or 212oF. Inactive cutting 
fluid is made of the following:

© 2015  Global Journals Inc.  (US)
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•

 

Straight oil

 

•

 

Fatty oil

 

•

 

Fatty

 

and mineral oil blends

 

•

 

Sulfurized fatty- mineral oil blends.

 

They can be used where ferrous and the non-
ferrous were been machined at the same time. British 
Petroleum company (1972) categorised cutting fluid as; 
Soluble oil Emulsion, Chemical coolant and neat cutting 
oil. The soluble oil emulsions are generally used where 
very high cutting speed and relatively low pressure on 
the surface of the tool are applied. 

 

Muktar and Ibhabode (1999) said that 90% of 
the cutting fluids used were from soluble oil emulsion. 
Water – mixable

 

oil or emulsifier oil are non-expensive 
coolant, it contains soap like materials that make them 
soluble in water and cause them to adhere to 

                   

work-piece. They appeared in form of cream or 

               

milk-water colour. The portion of water for one pan of oil 
varies from 1 to 50. When not properly mixed (weak 
mixture), it causes rusting. During use, air circulation is 
required to reduce the removal of water via evaporation. 
Cutting fluid is an important factor in metal removal  
process to obtained the desired shape, hence they are 
not available in abundant and even when available the 
cost of purchasing them are beyond the reach of small- 
scale machine shops considering the exchange rates. 
Thus, many operators of these machines resulted into 
the use

 

of ordinary water, soap mixed with water, 
ordinary palm oil, diesel-in–water, kerosene or dry 
cutting.

 

(Ekundayo,

 

2004). The overall effect s of these 
actions on cutting process are; poor machining, quick 
tool wear, rough surface finish, rusting and changing of 
the work-piece internal structure due to chemical 
reaction.

 

Hence, in this paper, groundnut oil (GNO) a 
local vegetable oil was developed into emulsiable oil 
using emulsifiable agent, and extreme-pressure (EP) 
agent. The emulsifiable GNO is herein

 

refers to as 
Ground Nut Soluble Oil (GNSO), and used for straight 
turning on a lathe machine and the results were 
compared to that of conventional cutting fluid (CCF).

 

VI.

 

Methodology

 

In a bid to achieve the objectives of this 
research GNO was extracted from

 

endosperm which 
was obtained after the removal of the ground nut kernel 
shell (nut), .The extraction was done by using solvent 
extraction method and this was done in an oil producing 
industry (JOF Ideal family Farm, Owo).

 

Laboratory test 
was carried on it to determine its chemical composition. 
Reagents (Emulsifier and EP additive) and water were 
mixed with the GNO to develop the GNSO, and its 
physical properties were compared to that of CCF.

 

Experimental analysis was further carried out on 
the GNSO and its results were also compared with that 

of CCF. The two cutting fluids that is, the GNSO and 
CCF were used in carrying out machining operations on 
mild steel, using the same cutting speed, same chip 
thickness and the same Lathe machine. The physical 
properties of the two machined samples were compared 
and placed under observations for 70 days and 
observed for corrosion resistant. The data collated were 
analysed using the simple statistical analysis such as 
mean value, standard deviation and least regression 
method and their microscopic picture were also 
compared.

 

VII.

 

Experimental

 

Procedure

 

The GNO extracted from JOF Ideal Family Farm 
was initially tested to confirm its chemical composition, 
this was done when it was extracted at its crude state 
and the results were

 

as shown in the table 1 below:

 

Table 1 :

 

The laboratory Chemical composition of the 
extracted GNO

 

Properties

 

Crude GNO

 

Sponification value(mgKOH/g oil)

 

196

 

Iodine value(Wijs)

 

102

 

Unsaponifiable value

 

10g/Kg

 

Peroxide value

 

5mgO2

 

/Kg

 

Refractive index

 

(nD 40oC)

 

1.465

 

Moisture

 

0.2%

 

Acid value

 

0.6mgKOH/g

 

Relative Density 25oC/water at 25o

  

0.917

 

Soap value 

 

0.05%

 

Sources: Author’s laboratory tests result carried out at JOF 
ideal family farms (2004). 
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VIII. Solubility of gno in Water to
form Soluble Oil (gnso)

At the natural state of oils, they will not dissolve 
in water that was why British Petroleum Company (1972) 
regards the use of soluble oil as a general terminology 
for cutting fluid as misnomer. According to Krar (1986) 
soluble oil or emulsifiable oil are those mineral oils that 
contain soap like mineral (emulsifier), which make them 
soluble in water. The emulsifiers break the oil into minute 
particles and keep them separated in the water for long. 
Hence, GNO was tested with some emulsifiers and EP 
additives , these were done in the Federal Polytechnic, 
Ado-Ekiti and the results obtained were shown in the 
tables 2 below; The two locally available emulsifiers are 
Na2CO3 (sodium trioxocarbonate iv) and NaHCO3

(Sodium hydrogen carbonate)and they were used  for 
the tests.

Specimen used.

• 10ml (millilitre) of GNO

• 6ml (millilitre) of emulsifier were mixed and samples 
observed.



 

 

   
  

                                 

 
 

  

 
 

Table 2 :

 

Determination of emulsifying properties 

                  

of the GNO

 

Source: Laboratory experiment carried out at the Federal 
Polytechnic, Ado –Ekiti (chemistry) lab

 

by the author (2004). 

 
 
 
 
 
 
 
 
 
 
 

Table 3 :

 

Experimental analysis for the determination of 
the appropriate EP additive for the development of the 

GNO into standard soluble oil

 
 

Source: Laboratory experiment carried out at the Federal 
Polytechnic, Ado –Ekiti (chemistry) lab. by the author (2004).

 

Table 4 :

 

Using the formation of saturated solution of 
NaOCl + Na2CO3

 

to form the GNSO

 

 

Procedure

 

Observation

 

1 10ml of GNO

 

+ 6ml of 
saturated solution of 
NaOCl + Na2CO3, and 
agitated very well

 

They form good 
emulsion even when 
agitated vigorously. it 
was milky in nature

 

Source: Laboratory experiment carried out at the Federal 
Polytechnic, ado –Ekiti

 

(chemistry) lab. by the author (2004).

 

IX.

 

Results

 

From the various experiments carried out as 
shown above, the saturated solution of NaOCl (EP) and 
Na2CO3 (emulsifier) when added to the GNO formed 
perfect emulsifiable oil at ratio 1:2 without separation, 
flocculation and sedimentation even after being kept for 

over one hour. Other tests carried out following the 
ASTM to be sure of the suitability of the properties of the 
GNSO were: foaming test, pouring point, emulsion 
stability, PH test, viscosity and specific heat capacity.

 

a)

 

The Determination of the Reliability of the GNSO for 
Machining

 

Adejuyigbe

 

(1997),

 

defined machine tool as  
power driven machines, while Oswald et al

 

(1985), 
described it as an equipment that are capable of 
producing work piece to extremely fine tolerance. The 
developed GNSO and CCF (soluble oil emulsion) were 
used separately for cutting on a Lathe Machine in the 

 

Test

 

Observation

 

1 10ml of GNO

 

was 
added to 6ml of Na2CO3 

in test tube and agitated 
vigorously and left for 
five minutes

 

Both mixed together and 
form good emulsion. The 
colour turned from yellow 
to milky. The mixture 
remains in the form of fine 
disperse droplets even for 
three days

 

2 10ml of GNO

 

was 
added to 6ml of 
NaHCO3 in test tube 
and agitated vigorously 
and left for observation

 

The emulsion remains

 

for 
5 minutes and start to 
separate

 

into two layers

 

 

Test

 

Observation

 

1 10ml of chloroform + 
20ml of GNO

 

in a test 
tube and agitated 
vigorously 

 

Both mixed together 
perfectly 

 

2

 

A pinch of sulphur was 
added to 20ml of GNO

 

in a test tube and 
agitated,   then   heated 
to 40oC and above

 

The sulphur did not 
dissolve even when 
heated. At

 

40oC its 
melted , at 60oC it form a 
cake  while at 96oC its 
melted and dissolved 
completely but the 
sulphur reappeared 
during cooling

 

3 10ml of GNO + 6ml of 
NaOCl  in a test tube 
and agitated vigorously

 

It was observed that they 
both form good emulsion

 

and it

 

was milky in nature 
even after shake 
thoroughly. 
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Rufus Giwa Polytechnic workshop, Owo, Ondo State, 
Nigeria.

The method used for pouring was manual down 
pour cooling at an average of 20ml per minute. The work 
piece used was Mild steel of 25mm diameter. The length 
of cut was 38mm long. Observations were taken during 
each cutting to know the effectiveness of the GNSO as 
compared to CCF (see the table below).

Local developed 
soluble oil
(GNSO)

Soluble oil 
emulsion(CCF)

Initial Temp. oC of 
fluids before 

cutting
25 25

Final Cutting 
Temp. OC 36 36

Cutting speed 
(rpm) 230 230

Observation: During cutting GNSO shown little smoke 
but not as it was in the case of CCF which shown a 
visible smoke almost getting to flash point.

The surface finish of the two cutting samples 
were compared, the sample made from GNSO has a 
fine surface finish while that of CCF was not too coarse 
and not as fine as that of the sample from GNSO. The 
two samples were later left opened under atmospheric 
conditions and observed for 70days, measurement were 
taken daily and the final results was analysed. The 
microscopic pictures of the two samples were also 
taken and observed and their results show that the 
sample from CCF was majorly affected. (Fig.1 and 2 
below). 

Fig.1: Microsopic picture of Sample 1 after
             70 days (groundnut emulsion as cutting fluid)

Fig.2: Microscopic picture of Sample 2 after 
             70 days (soluble oil as cutting fluid)
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X. Results Analysis and Discussion 

The results obtained from the various 
experiments carried out during the development of the 
GNSO to Emulsifiable oil shows that NaOCl and Na2CO3

were  two major favoured EP additive and emulsifiable 
agents and that at the mixture of their ratio of 1:2 of the 
saturated solution of the above agent formed the perfect 
emulsion of the GNSO as developed.

The mathematical analysis used in interpreting 
the data recorded from the two machined samples after 
being observed for 70 days under open atmospheric 
condition for corrosion tests were as shown below using 
the formula shown below to calculate for their means 
values and the standard deviation.

∑

∑
= n

n

f

x

1

11f
χ Where =χ mean value and 1χ and

1f are the variable and frequencies

( )

∑

∑ −
= n

n

f
S

1

11
2

f χχ
  =S Standard deviation

The various results obtained from the 
calculation shows that, the mean value of the sample 
from GNSO = 53.76 while that of the sample from CCF 
= 53.05, the standard deviation are GNSO = 4.50and 
CCF = 4.92. To establish correlation between the 
developed soluble oil and the conventional soluble oil, 
least square regression method was used and from the 
graph of line of best fit, the developed GNSO was 
equally correlated as that of the CCF (0.946 and 0.949 
respectively).

XI. Conclusion 

It was obvious that metal cutting or metal 
removal require the use of force to penetrate the cutting 
tools to remove the excess and create the desired 
shape. The heat generate during this process if not 
adequately controlled could render the materials 
useless by creating poor surface finish, quick tool wear, 
and other damages to the metal. To reduce therefore 
the effect of heat generated during metal removal 
process, efficient cutting fluid is required for cooling and 
lubrication of the material. The development of GNSO to 
an emulsifiable oil to replace the conventional cutting 
fluid which was initially considered to be too costly and 
beyond the reach of the small- scale machine shops 
operators, as demonstrated when used for cutting 
operations, shows that the GNSO is reliable and 
suitable. This was further confirmed through the various 

tests carried out it using it as coolant and lubricant 
during cutting.

The formation of perfect emulsion of the 
developed GNSO occurs when the saturated solution of 
NaOCl+Na2CO3 and GNO were mixed at ratio 1:2. Other 
experimental analysis and their results showed that the 
developed GNSO is reliable and stable during cutting as 
shown from the following test; foaming, flash point, 
viscosity, PH value and the surface finish of the material 
after cutting and the correlation coefficient value of 
0.946. In overall the sample from the GNSO shows more 
corrosion resistance than the CCF as shown from the 
microscopic pictures of the two samples. The cost of 
developing the GNSO was at an average of #114 per 
30ml compared to#300 of equivalent CCF. Hence, this 
paper concludes that GNSO should be used to replace 
CCF since according to Kochhar (1981), Indian and 
Nigeria were rated 1st and 6th major producers of ground 
nut in the world. The excess production of GNSO could 
be exported for foreign exchange.

XII. Recommendations 

With the reliability of GNSO for metal cutting 
operation as demonstrated from the various analyses 
shown above, Government should embark on mass 
production of the developed GNSO, so as to finally 
solve the problem of using the imported cutting fluid 
(CCF) which in all indications it is more costly coupled 
with its less resistance to corrosion compared to the 
newly developed GNSO made from ground nut oil, a 
locally available vegetable oil.

Companies and Individuals should be 
encouraged to invest on the production of this fluid so 
as to increase job opportunities and encourage 
exportation of this product for foreign exchange, this can 
be done by giving it publicity among the local and 
international market.
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      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

(B) If you are using Internet Explorer, then Direct Submission through Homepage is 
also available. 

(C) If these two are not conveninet , and then email the paper directly to 
dean@globaljournals.org.  

Offline Submission: Author can send the typed form of paper by Post. However, online 
submission should be preferred.                                                          
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Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

You can use your own standard format also. 
Author Guidelines: 

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

 Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial, 
while peer reviewer justify your paper for publication. 

Scope 

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of 
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology, 
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization. 
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global 
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will 
not be accepted unless they have wider potential or consequences. 

2. ETHICAL GUIDELINES 

 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings. 
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before 
submission 

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According 
to the Global Academy of R&D authorship, criteria must be based on: 

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings. 

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
paper. 

Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 

 Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of 
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to 
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below. 

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given 
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author, 
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the 
instructions. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search:                                 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE

 
Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 

6.1 Proof Corrections

 
The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

 
The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 

6.3 Author Services

 
Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 

6.4 Author Material Archive Policy

 
Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 

6.5 Offprint and Extra Copies

 
A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  

18.
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es) 

Approach: 

Single section, and succinct 
As a outline of job done, it is always written in past tense 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives. 

Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely 
To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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