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Abstract
A new computerised dimensional synthesis metisodescribed in the paper. To synthesis of a four ba
mechanism, knowledge of function, path, motion getien method is required. Synthesis of four bacikmagism
depends upon the graphical as well as analyticdhads. The graphical approach is suitable for figdout the
length of links of a mechanism with two or threegq@ssion point. However, to find out the valuekndf of four bar
using three position synthesis analytically at@asi position it required lots of calculation anteite more time. To
get values of all link of a four bar mechanism idfiedent positions of the crank, a computer progtiardeveloped.
This paper deal with synthesis of a four bar meigmarno determine values of all four link of fourrbmechanism at

different positions of the crank using digital cautgr
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Introduction

Synthesis and the investigation of coupler curve
have been paid close attention by a fair number of
mechanism researchers and a lot of technical payenes
published. In general, 9 precise coupler-points ban
realized for a four-bar synthesis mechanism. As to
coupler-points more than 9 cannot be realized atelyr
With the development of computer’'s calculating shee
and memory capacity, many new and approximate
synthesis methods were presented. In essence,tadthos
of them use a group parameters or functional foanal
describe the shape characteristics of a couplevecur
Theoretically, a four-bar linkage with same dimensi
can generate infinite coupler curves. Therefore, to
achieve a relative precise synthesis, a very largaber
of coupler curves need to be stored in the coupleres
database.

To synthesis of a four bar mechanism,
knowledge of function, path, motion generation rodth
is required. Synthesis of four bar mechanism depend
upon the graphical as well as analytical methods.
Analytical and graphical method is used to synthedi
mechanism. For that, a computer program is prepiared
solve this problem and to get the link length dtedént
positions of the crank.

Programmable Calculation

For the synthesis of a four bar mechanism, we
consider a problem of which, we have to find out
solutions at an instant for various positions af tnank
with some interval with the help of computer pragria

,C language.

include"iostream.h"

#include"conio.h"

#include"math.h"

#include"graphics.h"

#include"dos.h"

double inv[16], det, m[16],invOut[16],n[16],y[16];

inti;

char name[20];

void myline()

{ cout<<end!;
for(i=1;i<=70;i++)
{cout<<"=";

}

cout<<endl;

}

void login()

{ myline();
cout<<"Logged User : "<<name;
myline();

void calculate()

inv[0] = m[5] * m[10] * m[15] -

m[5] * m[11] * m[14] -

m[9] * m[6] * m[15] +

m[9] * m[7] * m[14] +

m[13] * m[6] * m[11] -

m[13] * m[7] * m[10];

inv[4] = -m[4] * m[10] * m[15] +
m[4] * m[11] * m[14] +

m[8] * m[6] * m[15] -
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m[8] * m[7] * m[14] -
m[12] * m[6] * m[11] +
m[12] * m[7] * m[10];
inv[8] = m[4] * m[9] * m[15] -
m[4] * m[11] * m[13] -
m[8] * m[5] * m[15] +
m[8] * m[7] * m[13] +
m[12] * m[5] * m[11] -
m[12] * m[7] * m[9];
inv[12] = -m[4] * m[9] * m[14] +
m[4] * m[10] * m[13] +
m[8] * m[5] * m[14] -
m[8] * m[6] * m[13] -
m[12] * m[5] * m[10] +
m[12] * m[6] * m[9];
inv[1] = -m[1] * m[10] * m[15] +
m[1] * m[11] * m[14] +
m[9] * m[2] * m[15] -
m[9] * m[3] * m[14] -
m[13] * m[2] * m[11] +
m[13] * m[3] * m[10];
inv[5] = m[0] * m[10] * m[15] -
m[0] * m[11] * m[14] -
m[8] * m[2] * m[15] +
m[8] * m[3] * m[14] +
m[12] * m[2] * m[11] -
m[12] * m[3] * m[10];
inv[9] = -m[0] * m[9] * m[15] +
m[0] * m[11] * m[13] +
m[8] * m[1] * m[15] -
m[8] * m[3] * m[13] -
m[12] * m[1] * m[11] +
m[12] * m[3] * m[9];
inv[13] = m[0] * m[9] * m[14] -
m[0] * m[10] * m[13] -
m[8] * m[1] * m[14] +
m[8] * m[2] * m[13] +
m[12] * m[1] * m[10] -
m[12] * m[2] * m[9];
inv[2] = m[1] * m[6] * m[15] -
m[1] * m[7] * m[14] -
m[5] * m[2] * m[15] +
m[5] * m[3] * m[14] +
m[13] * m[2] * m[7] -
m[13] * m[3] * m[6];
inv[6] = -m[0] * m[6] * m[15] +
m[0] * m[7] * m[14] +
m[4] * m[2] * m[15] -
m[4] * m[3] * m[14] -
m[12] * m[2] * m[7] +
m[12] * m[3] * m[6];
inv[10] = m[0] * m[5] * m[15] -
m[0] * m[7] * m[13] -
m[4] * m[1] * m[15] +
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m[4] * m[3] * m[13] +
m[12] * m[1] * m[7] -
m[12] * m[3] * m[5];
inv[14] = -m[0] * m[5] * m[14] +
m[0] * m[6] * m[13] +
m[4] * m[1] * m[14] -
m[4] * m[2] * m[13] -
m[12] * m[1] * m[6] +
m[12] * m[2] * m[5];
inv[3] = -m[1] * m[6] * m[11] +
m[1] * m[7] * m[10] +
m[5] * m[2] * m[11] -
m[5] * m[3] * m[10] -
m[9] * m[2] * m[7] +
m[9] * m([3] * m[6];
inv[7] = m[0] * m[6] * m[11] -
m[0] * m[7] * m[10] -
m[4] * m[2] * m[11] +
m[4] * m[3] * m[10] +
m[8] * m[2] * m[7] -
m[8] * m[3] * m[6];
inv[11] = -m[0] * m[5] * m[11] +
m[0] * m[7] * m[9] +
m[4] * m[1] * m[11] -
m[4] * m[3] * m[9] -
m([8] * m[1] * m[7] +
m[8] * m[3] * m[5];
inv[15] = m[0] * m[5] * m[10] -
m[0] * m[6] * m[9] -
m[4] * m[1] * m[10] +
m[4] * m[2] * m[9] +
m[8] * m[1] * m[6] -
m[8] * m[2] * m[3];
det = m[0] * inv[O] + m[1] * inv[4] + m[2] * inv[8] +

m[3] * inv[12];

if (det == 0)

{cout<<"invers is not possible";
}

else

{det = 1.0/ det;
for (i=0;i<16;i++)
{invOult[i] = inv[i] * det;

}

cout<<"Inverse of the input matrix is: "<<"\n";
for(i=0;i<16;i++)
{cout<<" "<<invOut[i];

if((i+1)%4==0)

{ cout<<end!;
delay(50);
}
}
void sides()
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{y[0] = n[0]*invOut[0] + n[1]*invOut[1]
n[2]*invOut[2] + n[3]*invOut[3] ;

y[1] = n[0]*invOut[4] + n[1]*¥invOut[5]
n[2]*invOut[6] + n[3]*invOut[7] ;
y[2] = n[0]*invOut[8] + n[1]*¥invOut[9]

n[2]*invOut[10] + n[3]*invOut[11] ;
y[38] = n[0]*invOut[12] + n[1]*invOut[13]
n[2]*invOut[14] + n[3]*invOut[15] ;
}
I

void main()
{clrscr();
int A2,A3, B2,B3, C2,C3, D2,D3, p21,p31;
double wx,wy, zx,zy, ux,uy, SX,sy;
double w,z, u,s;
double theta,fi, thetal,fil, sigma,sigmal, %j,si

int option;

start:

clrscr();

cout<<"\t\\tMtUSER LOGIN";

myline();

cout<<"Enter the User Name: ";

cin>>name;

clrscr();

login();
cout<<(char)224<<"2 :";cin>>A2;
cout<<(char)224<<"3 :";cin>>A3;
cout<<(char)225<<"2 :";cin>>B2;
cout<<(char)225<<"3 :";cin>>B3;
cout<<(char)235<<"2 :";cin>>C2;
cout<<(char)235<<"3 :";cin>>C3;
cout<<(char)231<<"2 :";cin>>D2;
cout<<(char)231<<"3 :";cin>>D3;

cout<<"Enter the distance between the FIRST and

SECOND image P21: ",
cin>>p21;

cout<<"Enter the distance between the FIRST and

THIRD image P31: ";
cin>>p31;

myline();
m[0]=(cos((3.14/180)*B2)-1);
m[1]= -sin((3.14/180)*B2);
m[2]=(cos((3.14/180)*A2)-1);
m[3]= -sin((3.14/180)*A2);
m[4]=(cos((3.14/180)*B3)-1);
m[5]= -sin((3.14/180)*B3);
m[6]=(cos((3.14/180)*A3)-1);
m[7]= -sin((3.14/180)*A3);
m[8]=sin((3.14/180)*B2);
m[9]= (cos((3.14/180)*B2)-1);
m[10]=sin((3.14/180)*A2);
m[11]= (cos((3.14/180)*A2)-1);
m[12]=sin((3.14/180)*B3);
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m[13]= (cos((3.14/180)*B3)-1);
m[14]=sin((3.14/180)*A3);

m[15]= (cos((3.14/180)*A3)-1);
n[0]=p21 * cos((3.14/180)*C2);
n[1]=p31 * cos((3.14/180)*C3);
n[2]=p21 * sin((3.14/180)*C2);
n[3]=p31 * sin((3.14/180)*C3);
calculate();

sides();

wx=y[0]; wy=y[1]; zx=y[2]; zy=Yy[3];

w=sqrt( floor(wx)*floor(wx) + floor(wy)*floor(wy) ) ;

z=sqrt( floor(zx)*floor(zx) + floor(zy)*floor(zy) ),
theta = abs( acos(wx/w) * 57.32) ;

thetal = abs( asin(wy/w) * 57.32) ;

fi = abs( acos(zx/z) * 57.32) ;

fil = abs( asin(zy/z) * 57.32) ;

w=abs(w); z=abs(z);

myline();

cout<<"wx: "<<wx<<" wy: "<<wy<<" zx: "<<zx<<" zy:

"<<zy<<endl;
delay(150);
cout<<"w: "<<w<<" z: "<<z<<end;
delay(150);
if(theta<thetal)
{theta=thetal,;
}
cout<<(char)233<<"; "<<theta<<" ";
if(fi<90 && fi1<90)
{if(fi<fil)
{fi=fi1;

}
else if(fil<fi)
{fi=fi1;
i
cout<<(char)237<<": "<<fi;
delay(150);
myline();
getch();
clrscr();
/Icleardevice();
login();
m[0]= (cos((3.14/180)*D2)-1);
m[1]= -sin((3.14/180)*D2);
m[4]= (cos((3.14/180)*D3)-1);
m[5]= -sin((3.14/180)*D3);
m[8]= sin((3.14/180)*D2);
m[9]= (cos((3.14/180)*D2)-1);
m[12]= sin((3.14/180)*D3);
m[13]= (cos((3.14/180)*D3)-1);
calculate();
sides();
ux=y[0]; uy=y[1]; sx=y[2]; sy=Y[3];
u=sqrt( floor(ux)*floor(ux) + floor(uy)*floor(uy) );
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s=sqrt( floor(sx)*floor(sx) + floor(sy)*floor(sy) )
sigma = abs( acos(ux/u) * 57.32) ;

sigmal = abs( asin(uy/u) * 57.32) ;

si = abs( acos(sx/s) *57.32) ;

sil = abs( asin(sy/s) *57.32) ;

u=abs(u); s=abs(s);

delay(150);

myline();

cout<<"ux: "<<ux<<" uy: "<<uy<<" sx: "<<sx<<" sy:

"<<sy<<endl;

delay(150);

cout<<"u: "<<u<<" s: "<<s<<end!;

delay(150);

if(sigma<90 && sigmal<90)

{if(sigma<sigmal)
{sigma=sigmal;

}
else if( abs(sigmal-90) <= abs(sigma-90) )
{sigma=sigmal;
}
}

cout<<(char)229<<": "<<sigma<<" "
if(si<sil)
{si=si1;
} o
cout<<"si: "<<si;
delay(150);
myline();
getch();
clrscr();
[[-mmmmmmmm e Grphics
cout<<"u: "<<u<<" "
cout<<"sigma: "<<sigma,
int gd=DETECT,gm;
initgraph(&gd,&gm,"c:\\turboc3\\bgi");
setbkcolor(BLUE);
int point_x[10],point_y[10];
int x=400,y=400,x1=0,y1=0;
int rotate,new_x=0,new_y=0;
int count=0;
rotate=sigma;
point_x[count]=x;
point_y[count]=y;
startl:
for(i=1;i<=rotate;i++)
{setcolor(YELLOW);
x1 =u * cos((3.14/180) *i);
y1l = u *sin( (3.14/180) *i);
line(x,y,x+x1,y-y1);
delay(30);
setcolor(BLUE);
line(x,y,x+x1,y-yl1);
if(i==rotate)
{new_x=x+x1;
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new_y=y-y1,;
}

}

setcolor(YELLOW);
line(x,y,x+x1,y-y1);
count++;
point_x[count]=new_X;
point_y[count]=new_y;

if(count==1)

{x=new_x;y=new_y;
rotate=si;
x1=0;y1=0;
new_x=0;new_y=0;
u=s;
goto startl;

}

Int

xx1=100,yy1=100,xx2=xx1+z,yy2=100,dy,dx;
int new_xx1,new_xx2,new_yyl,new_yy2;
if(count==2)
{rotate=fi;
for(i=1;i<=rotate;i++)
{setcolor(YELLOW);
XX2 = u * cos( (3.14/180) * i

yy2 = u * sin( (3.14/180) *i);

line(xx1,yyl,xx1+xx2,yyl-
yy2);

delay(30);

setcolor(BLUE);

line(xx1,yyl,xx1+xx2,yyl-
yy2);

}
setcolor(YELLOW);
XX2 = xx2 + xx1,;
yy2 =yyl - yy2;
dy = new_y -yy2;
dx = new_x - xx2 ;
new_xx2 = xx2 + dx ;
new_yy2 =yy2 +dy;
new_xx1 =xx1 +dx;
new_yyl =yyl +dy;
delay(30);
line(new_xx1,new_yyl,new_xx2,new_yy?2);
}
point_x[count]=new_xx1;
point_y[count]=new_yy1;
count++;
xx1=100,yy1=100,xx2=xx1+w,yy2=100,dy=0,d
x=0;
if(count==3)
{rotate=theta;
for(i=1;i<=rotate;i++)
{setcolor(YELLOW);
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XX2 = u * cos( (3.14/180) * i

);
yy2 = u * sin( (3.14/180) *i);
line(xx1,yyl,xx1+xx2,yyl-
yy2);
delay(30);
setcolor(BLUE);
line(xx1,yyl,xx1+xx2,yyl-
yy2); }
setcolor(YELLOW);
XX2 = xx2 + xx1,;
yy2 =yyl - yy2;

dy = new_yyl - yy2;
dx = new_xx1 - xx2 ;
new_xx2 = xx2 + dx ;
new_yy2 =yy2 +dy;
new_xx1 =xx1 +dx;
new_yyl =yyl +dy;
delay(30);
line(new_xx1,new_yyl,new_xx2,new_yy?2);
}
point_x[count]=new_xx2;
point_y[count]=new_yy?2;

R First Shadow
for(i=0;i<=4;i++)
{cout<<"x"<<i<<";

y'<<i<<": "<<point_yJi];

cout<<endl;

"<<point_x[i]<<"

}
x1=0;y1=0;
for(i=1;i<=sigma+D2;i++)
{setcolor(YELLOW);
x1 =u * cos((3.14/180) *i);
y1l =u *sin((3.14/180) *i);

line(point_x[0],point_y[0],point_x[0]+x1,point_
y[0]-y1);
delay(50);
setcolor(BLUE);
line(point_x[0],point_y[0],point_x[0]+x1,point_
y[0]-y1);

setcolor(YELLOW);
line(point_x[0],point_y[0],point_x[0]+x1,point_
y[0]-y1);
/Nine(x,y,point_x[0]+x1,point_y[0]-y1);
getch();
closegraph();
1
clrscr();
login();
cout<<"\n\n\n\n\n";
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cout<<"Do you want to run the program
again:"<<endl;

delay(150);

cout<<endI<<"If Yes then [ Press : 1 ]"<<endl;

delay(150);

cout<<"If No then [ Press:2]";

delay(150);

myline();

delay(150);

cout<<"Enter Your OPTION and then press
ENTER: ";cin>>option;

if(option==1)
{goto start;
}
else
{goto end,;
}
getch();
end:
}

Example: Synthesis of four bar mechanism using three
position with respect to given input using above
program.

Solution:

Obtained using the program is given below:

Take input valuax2=17,03=33, $2=20, 33=50, 562=186,
83=200 ,p21=30 ,p31=61,¥2=21,¥3=31

Output valuesw = 34,z= 69, 6= 119,0=71,

u=41, s=137¢ = 39,¥ =105

Fig. Four bar Mechanism

Advantages

Using this program we can minimize the time to
synthesis a four bar mechanism. Also this program i
more preferable than analytical or graphical way.

Disadvantages

This method is fail when determinate of matrix
is zero because when the determinate is zero this
program cannot find the value hence program doés no
show any output.
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Conclusion

The proposed analytical method using computer
programming is useful in determining the valuesathf
link of four bar mechanism. On the basis of result
synthesis, it is concluded that this present methaakry
fast and less laborious and very efficient tharphizal
or analytical method. Also errors due to the anedytor
graphical method are eliminated by this presenthoget
which gives better result.
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