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Mechanical Clutching Units for Scooters 

  

CHEN, I-MING 

 

Abstract 

The Purpose of this study is to analyze and develop fuel-electric hybrid systems 

composed of traditional mechanical clutching units for scooters. In the research, 

firstly, the graph called “functional power graph” is developed, which can transform 

the traditional mechanical diagrams into a simplied graph for representing its 

mechanical structure and function. To make the evaluation of all systems objectively, 

a standard evaluative method is also proposed. Then, some current hybrid systems 

which composed of traditional mechanical clutching unit are analyzed and their 

functions and complixity have been assessed. By synthesis method, some new 

systems have been developed, and the automatical synthesis using Matlab program 

have been established. Finally, three new systems have been inspected. In this study, 

the characteristics of current systems have been clarified, and new systems have been 

invented. The result could be a considerable consultation for further research in 

hybrid scooters. 
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 Y Matlab  

clear all; 

 

%  

% OWC-(-3) CC-(-2)  

% (0)  

% EC (1) CC+(2) OWC+ (3) 

 

%  

a = [-2 0 1 2 3];  

b = [-3 -2 0 1]; 

c = [0 1 2]; 

 

%  

for ii = 1:19; 

X(1,ii) = ii; 

end 

 

%(1)  

for i=1: length(a)* length(b)* length(c); 

    X(i+1,1)=i; 

end 

 

%(2)(3)(4)  

j=2; 

for aa=1: length(a); 

 for bb=1: length(b); 

  for cc=1: length(c); 

   X(j,2)=a(aa); 

   X(j,3)=b(bb); 

   X(j,4)=c(cc); 

   j=j+1; 

  end 

 end   

end 

 

%  

%(5) A  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== -3 | 

X(k,3)==-2 | X(k,3)==0| X(k,3)==1) & 

(X(k,4)==0 | X(k,4)==1 | X(k,4)==2) ; 

    X(k,5)=1; 

    k=k+1; 

end 

end   

 

%(6) B  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==0 | X(k,2)==1 

| X(k,2)==2 | X(k,2)==3) & (X(k,3)== 

-3 | X(k,3)==-2 | X(k,3)==0| 

X(k,3)==1) & (X(k,4)==0 | X(k,4)==1 | 

X(k,4)==2) ; 

    X(k,6)=1; 

    k=k+1; 

end 

end   

 

%(7) C  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==0 | X(k,2)==1 

| X(k,2)==2 | X(k,2)==3) & (X(k,3)== 

-3 | X(k,3)==-2 | X(k,3)==0 | X(k,3)== 

1) & (X(k,4)==0 | X(k,4)==1 | 

X(k,4)==2) ; 

    X(k,7)=1; 

    k=k+1; 

end 

end   

 

%(8) D  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==0 | X(k,2)==1 

| X(k,2)==2 | X(k,2)==3) & 

(X(k,3)==-2 | X(k,3)==0 | X(k,3)== 1) 

& (X(k,4)==0 | X(k,4)==1 | 

X(k,4)==2) ; 

    X(k,8)=1; 

    k=k+1; 

end 

end   

 

%(9) E  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)==-2 | X(k,3)==0| X(k,3)==1) 

& (X(k,4)==0 | X(k,4)==1 | 

X(k,4)==2) ; 

    X(k,9)=1; 

    k=k+1; 

end 

end   

 
%(10) F  

for k=2:j-1 

if (X(k,2)==-2  | X(k,2)==1 | 

X(k,2)==2 | X(k,2)== 3) & (X(k,3)==-2 

| X(k,3)==0| X(k,3)==1) & (X(k,4)==0 

| X(k,4)==1 | X(k,4)==2) ; 

    X(k,10)=1; 

    k=k+1; 

end 

end   
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%(11) G  

for k=2:j-1 

if (X(k,2)==-2| X(k,2)==0| X(k,2)==1 | 

X(k,2)==2) & (X(k,3)==-3 | 

X(k,3)==-2 | X(k,3)==0| X(k,3)==1) & 

(X(k,4)==0 | X(k,4)==1| X(k,4)==2) ; 

    X(k,11)=1; 

    k=k+1; 

end 

end   

 

%(12) H  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==0 | X(k,2)==1 

| X(k,2)==2) & (X(k,3)==-2 | 

X(k,3)==0| X(k,3)==1) & (X(k,4)==0 | 

X(k,4)==1 | X(k,4)==2) ; 

    X(k,12)=1; 

    k=k+1; 

end 

end   

 

%(13) I  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==0 | X(k,2)==1) 

& (X(k,3)==-3 | X(k,3)==-2 | 

X(k,3)==0 | X(k,3)==1) & (X(k,4)==1 | 

X(k,4)==2) ; 

    X(k,13)=1; 

    k=k+1; 

end 

end   

 

%(14) J  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==0 | 

X(k,2)==1)==2) & (X(k,3)==-3 | 

X(k,3)==-2 | X(k,3)==0 | X(k,3)==1) & 

(X(k,4)==0 |X(k,4)==1 | X(k,4)==2) ; 

    X(k,14)=1; 

    k=k+1; 

end 

end   

 

%(15) K  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==0 | X(k,2)==1 

| X(k,2)==2 | X(k,2)==3) & (X(k,3)== 

1 | X(k,3)==-2 | X(k,3)==0) & 

(X(k,4)==1 | X(k,4)==2) ; 

    X(k,15)=1; 

    k=k+1; 

end 

end   

 

%(16) L  

for k=2:j-1 

if (X(k,2)==3 | X(k,2)==0 | X(k,2)==1 | 

X(k,2)==2) & (X(k,3)==-3 | 

X(k,3)==-2 | X(k,3)==0 | X(k,3)==1) & 

(X(k,4)==0 |X(k,4)==1 | X(k,4)==2) ; 

    X(k,16)=1; 

    k=k+1; 

end 

end   

 

%(17) X 

for k=2:j-1 

    X(k,17)=3; 

    k=k+1; 

end 

 

%(18) Y 

for k=2:j-1 

n=0; 

if  (X(k,2)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,3)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,4)==0);    

n=n; 

else 

n=n+1; 

end 

   X(k,18)=n; 

    k=k+1; 

end 

 

 

 

 

 

 



 

 112

%(19) Z 

for k=2:j-1 

n=2; 

if (X(k,2)==1); 

n=n+1; 

end 

if (X(k,3)==1); 

n=n+1; 

end 

if (X(k,4)==1); 

n=n+1; 

end 

X(k,19)=n; 

    k=k+1; 

end 

 

%  

X 
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 YD Matlab  

 clear all; 

 

%  

e = [-3 -2 1];  

f = [1 2 3]; 

a = [0]; 

b = [-3 -2 0 1]; 

c = [0 1 2]; 

d = [0]; 

 

%  

for ii = 1:22; 

X(1,ii) = ii; 

end 

 

%(1)  

for i=1: 99; 

    X(i+1,1)=i; 

end 

 

%(2)(3)(4)(5)(6)(7)  

j=2; 

for ee=1: length(e); 

for ff=1: length(f); 

for aa=1: length(a); 

   for bb=1: length(b); 

    for cc=1: length(c); 

for dd=1: length(d); 

   X(j,2)=e(ee); 

      X(j,3)=f(ff); 

      X(j,4)=a(aa); 

X(j,5)=b(bb); 

      X(j,6)=c(cc); 

      X(j,7)=d(dd); 

   j=j+1; 

  end 

 

end   

end 

end 

end 

end 

 

%(8)~(19 )  

%(8) A  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) &  (X(k,4)==0) & 

(X(k,5)== -3 | X(k,5)== -2 | X(k,5)==0 

| X(k,5)==1) & (X(k,6)==0 | X(k,6)==1 

| X(k,6)==2) & (X(k,7)==0) ; 

    X(k,8)=1; 

    k=k+1; 

end 

end 

 

%(9) B  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) &  (X(k,4)==0) & 

(X(k,5)== -3 | X(k,5)== -2 | X(k,5)==0 

| X(k,5)==1) & (X(k,6)==0 | X(k,6)==1 

| X(k,6)==2) & (X(k,7)==0) ; 

    X(k,9)=1; 

    k=k+1; 

end 

end 

 

%(10) C  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)== -3 | X(k,5)==-2 | X(k,5)==0| 

X(k,5)==1) & (X(k,6)==0 | X(k,6)==1 | 

X(k,6)==2) & (X(k,7)==0) ; 

    X(k,10)=1; 

    k=k+1; 

end 

end 

%(11) D  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)==-2 | X(k,5)==0| X(k,5)==1) & 

(X(k,6)==0 | X(k,6)==1 | X(k,6)==2) & 

(X(k,7)==0) ; 

    X(k,11)=1; 

    k=k+1; 

end 

end 

%(12) E  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2) 

& (X(k,4)==0) & (X(k,5)==-2 | 

X(k,5)==0 | X(k,5)==1) & (X(k,6)==0 | 

X(k,6)==1 | X(k,6)==2) & 

(X(k,7)==0) ; 

    X(k,12)=1; 

    k=k+1; 

end 

end 
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%(13) F  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1) & 

(X(k,3)==1 | X(k,3)==2 | X(k,3)==3) & 

(X(k,4)==0) & (X(k,5)==-2 | 

X(k,5)==0| X(k,5)==1) & (X(k,6)==0 | 

X(k,6)==1 | X(k,6)==2) & 

(X(k,7)==0) ; 

    X(k,13)=1; 

    k=k+1; 

end 

end 

 

%(14) G  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)==-3 | X(k,5)==-2 | X(k,5)==0 | 

X(k,5)==1) & (X(k,6)==0 | X(k,6)==1 | 

X(k,6)==2) & (X(k,7)==0) ; 

    X(k,14)=1; 

    k=k+1; 

end 

end 

 

%(15) H  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)==-2 | X(k,5)==0 | X(k,5)==1) 

& (X(k,6)==0 | X(k,6)==1 | X(k,6)==2) 

& (X(k,7)==0) ; 

    X(k,15)=1; 

    k=k+1; 

end 

end 

%(16) I  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)==-3 |X(k,5)==-2 | X(k,5)==0| 

X(k,5)==1) & (X(k,6)==1 | X(k,6)==2) 

& (X(k,7)==0) ; 

    X(k,16)=1; 

    k=k+1; 

end 

end 

 

%(17) J  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)==-3 |X(k,5)==-2 | X(k,5)==0| 

X(k,5)==1) & (X(k,6)==0 | X(k,6)==1 | 

X(k,6)==2) & (X(k,7)==0) ; 

    X(k,17)=1; 

    k=k+1; 

end 

end 

 

%(18) K  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)==-2 | X(k,5)==0| X(k,5)==1) & 

(X(k,6)==1 | X(k,6)==2) & 

(X(k,7)==0) ; 

    X(k,18)=1; 

    k=k+1; 

end 

end 

%(19) L  

for k=2:j-1 

if (X(k,2)==-3 | X(k,2)==-2 | 

X(k,2)==1) & (X(k,3)==1 | X(k,3)==2 | 

X(k,3)==3) & (X(k,4)==0) & 

(X(k,5)==-3 |X(k,5)==-2 | X(k,5)==0| 

X(k,5)==1) & (X(k,6)==0 | X(k,6)==1 | 

X(k,6)==2) & (X(k,7)==0) ; 

    X(k,19)=1; 

    k=k+1; 

end 

end 

 

%(20)  

for k=2:j-1 

    X(k,20)=5; 

    k=k+1; 

end 

%(21)  

for k=2:j-1 

n=0; 

if  (X(k,2)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,3)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,4)==0);    

n=n; 

else 

n=n+1; 

end 
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if (X(k,5)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,6)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,7)==0); 

n=n; 

else 

n=n+1; 

end 

   X(k,21)=n; 

    k=k+1; 

end 

 

%(22)  

for k=2:j-1 

n=2; 

if (X(k,2)==1); 

n=n+1; 

end 

if (X(k,3)==1); 

n=n+1; 

end 

if (X(k,4)==1); 

n=n+1; 

end 

if (X(k,5)==1); 

n=n+1; 

end 

if (X(k,6)==1); 

n=n+1; 

end 

if (X(k,7)==1); 

n=n+1; 

end 

X(k,22)=n; 

    k=k+1; 

end 

 

 %  

X 
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 � Matlab  

clear all; 

 

%  

a = [-2 1 2 3];  

b = [1 2 3]; 

c = [-3 -2 1]; 

 

%  

for ii = 1:19; 

X(1,ii) = ii; 

end 

 

%(1)  

for i=1: length(a)* length(b)* length(c); 

    X(i+1,1)=i; 

end 

 

%(2)(3)(4)  

j=2; 

for aa=1: length(a); 

 for bb=1: length(b); 

  for cc=1: length(c); 

   X(j,2)=a(aa); 

   X(j,3)=b(bb); 

   X(j,4)=c(cc); 

   j=j+1; 

  end 

 end   

end 

 

%(5)~(16)  

%(5) A  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2 | X(k,3)==3) & (X(k,4)==-3 

| X(k,4)==-2 | X(k,4)==1) ; 

    X(k,5)=1; 

    k=k+1; 

end 

end   

 

%(6) B  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2 | X(k,3)==3) & (X(k,4)==-3 

| X(k,4)==-2 | X(k,4)==1) ; 

    X(k,6)=1; 

    k=k+1; 

end 

end   

 

%(7) C  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2 | X(k,3)==3) & (X(k,4)==-3 

| X(k,4)==-2 | X(k,4)==1) ; 

    X(k,7)=1; 

    k=k+1; 

end 

end   

 

%(8) D  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2 | X(k,3)==3) & (X(k,4)==-3 

| X(k,4)==-2 | X(k,4)==1) ; 

    X(k,8)=1; 

    k=k+1; 

end 

end   

 

%(9) E  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)== 1 | X(k,3)==2) & 

(X(k,4)==-2 | X(k,4)==1) ; 

    X(k,9)=1; 

    k=k+1; 

end 

end   

 

%(10) F  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2 | X(k,3)==3) & (X(k,4)==-2 

| X(k,4)==1) ; 

    X(k,10)=1; 

    k=k+1; 

end 

end   
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%(11) G  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)== 1 | X(k,3)==2) & 

(X(k,4)==-2 | X(k,4)==1) ; 

    X(k,11)=1; 

    k=k+1; 

end 

end   

 

for k=2:j-1 

if (X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2) & (X(k,4)==-2 | 

X(k,4)==1) ; 

    X(k,11)=1; 

    k=k+1; 

end 

end   

 

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)==3) & (X(k,4)==-3 | 

X(k,4)==-2 | X(k,4)==1) ; 

    X(k,11)=1; 

    k=k+1; 

end 

end   

 

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)== 1 | X(k,3)==2) & 

(X(k,4)==-3) ; 

    X(k,11)=1; 

    k=k+1; 

end 

end   

 

%(12) H  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)== 1 | X(k,3)==2) & 

(X(k,4)==-2 | X(k,4)==1) ; 

    X(k,12)=1; 

    k=k+1; 

end 

end   

 

for k=2:j-1 

if (X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2) & (X(k,4)==-2 | 

X(k,4)==1) ; 

    X(k,12)=1; 

    k=k+1; 

end 

end   

 

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)==3) & (X(k,4)==-3 | 

X(k,4)==-2 | X(k,4)==1) ; 

    X(k,12)=1; 

    k=k+1; 

end 

end   

 

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2) 

& (X(k,3)== 1 | X(k,3)==2) & 

(X(k,4)==-3) ; 

    X(k,12)=1; 

    k=k+1; 

end 

end 

%(13) I  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1) & 

(X(k,3)== 1 | X(k,3)==2) & 

(X(k,4)==-2 | X(k,4)==1) ; 

    X(k,13)=1; 

    k=k+1; 

end 

end   

 

%(14) J  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1) & 

(X(k,3)== 1 | X(k,3)==2 | X(k,3)==3) 

& (X(k,4)==-3 | X(k,4)==-2 | 

X(k,4)==1) ; 

    X(k,14)=1; 

    k=k+1; 

end 

end   

 

for k=2:j-1 

if (X(k,2)==2 | X(k,2)==3) & 

(X(k,3)== 1) & (X(k,4)==-3 | 

X(k,4)==-2 | X(k,4)==1) ; 

    X(k,14)=1; 

    k=k+1; 

end 

end   
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%(15) K  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2) & (X(k,4)==-2 | 

X(k,4)==1) ; 

    X(k,15)=1; 

    k=k+1; 

end 

end   

 

%(16) L  

for k=2:j-1 

if (X(k,2)==-2 | X(k,2)==1 | X(k,2)==2 

| X(k,2)==3) & (X(k,3)== 1 | 

X(k,3)==2 | X(k,3)==3) & (X(k,4)==-3 

| X(k,4)==-2 | X(k,4)==1) ; 

    X(k,16)=1; 

    k=k+1; 

end 

end 

 

%(17)  

for k=2:j-1 

    X(k,17)=6; 

    k=k+1; 

end 

 

%(18)  

for k=2:j-1 

n=0; 

if  (X(k,2)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,3)==0); 

n=n; 

else 

n=n+1; 

end 

if (X(k,4)==0);    

n=n; 

else 

n=n+1; 

end 

   X(k,18)=n; 

    k=k+1; 

end 

 

%(19)  

for k=2:j-1 

n=2; 

if (X(k,2)==1); 

n=n+1; 

end 

if (X(k,3)==1); 

n=n+1; 

end 

if (X(k,4)==1); 

n=n+1; 

end 

X(k,19)=n; 

    k=k+1; 

end 

 

%  

X 
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 Y  

  
 a b c A B C D E F G H I J K L X Y Z

Y1 CC- OWC- -        3 2 2

Y2 CC- OWC- EC       3 3 3

Y3 CC- OWC- CC+       3 3 2

Y4 CC- CC- -    3 2 2

Y5 CC- CC- EC   3 3 3

Y6 CC- CC- CC+   3 3 2

Y7 CC- - -    3 1 2

Y8 CC- - EC   3 2 3

Y9 CC- - CC+   3 2 2

Y10 CC- EC -    3 2 3

Y11 CC- EC EC   3 3 4

Y12 CC- EC CC+   3 3 3

Y13 - OWC- -         3 1 2

Y14 - OWC- EC        3 2 3

Y15 - OWC- CC+        3 2 2

Y16 - CC- -       3 1 2

Y17 - CC- EC      3 2 3

Y18 - CC- CC+      3 2 2

Y19 - - -       3 0 2

Y20 - - EC      3 1 3

Y21 - - CC+      3 1 2

Y22 - EC -       3 1 3

Y23 - EC EC      3 2 4

Y24 - EC CC+      3 2 3

Y25 EC OWC- -        3 2 3

Y26 EC OWC- EC       3 3 4

Y27 EC OWC- CC+       3 3 3

Y28 EC CC- -    3 2 3

Y29 EC CC- EC   3 3 4

Y30 EC CC- CC+   3 3 3
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 a b c A B C D E F G H I J K L X Y Z

Y31 EC - -    3 1 3

Y32 EC - EC   3 2 4

Y33 EC - CC+   3 2 3

Y34 EC EC -    3 2 4

Y35 EC EC EC   3 3 5

Y36 EC EC CC+   3 3 4

Y37 CC+ OWC- -         3 2 2

Y38 CC+ OWC- EC         3 3 3

Y39 CC+ OWC- CC+         3 3 2

Y40 CC+ CC- -     3 2 2

Y41 CC+ CC- EC     3 3 3

Y42 CC+ CC- CC+     3 3 2

Y43 CC+ - -     3 1 2

Y44 CC+ - EC     3 2 3

Y45 CC+ - CC+     3 2 2

Y46 CC+ EC -     3 2 3

Y47 CC+ EC EC     3 3 4

Y48 CC+ EC CC+     3 3 3

Y49 OWC+ OWC- -          3 2 2

Y50 OWC+ OWC- EC          3 3 3

Y51 OWC+ OWC- CC+          3 3 2

Y52 OWC+ CC- -        3 2 2

Y53 OWC+ CC- EC        3 3 3

Y54 OWC+ CC- CC+        3 3 2

Y55 OWC+ - -        3 1 2

Y56 OWC+ - EC        3 2 3

Y57 OWC+ - CC+        3 2 2

Y58 OWC+ EC -        3 2 3

Y59 OWC+ EC EC        3 3 4

Y60 OWC+ EC CC+        3 3 3
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 YD  

  

 b c e f A B C D E F G H I J K L X Y Z

YD  OWC- - OWC- EC       5 3 3

YD  OWC- EC OWC- EC      5 4 4

YD  OWC- CC+ OWC- EC      5 4 3

YD  CC- - OWC- EC    5 3 3

YD  CC- EC OWC- EC   5 4 4

YD  CC- CC+ OWC- EC   5 4 3

YD  - - OWC- EC    5 2 3

YD  - EC OWC- EC   5 3 4

YD  - CC+ OWC- EC   5 3 3

YD  EC - OWC- EC    5 3 4

YD  EC EC OWC- EC   5 4 5

YD  EC CC+ OWC- EC   5 4 4

YD  OWC- - OWC- CC+       5 3 2

YD  OWC- EC OWC- CC+      5 4 3

YD  OWC- CC+ OWC- CC+      5 4 2

YD  CC- - OWC- CC+    5 3 2

YD  CC- EC OWC- CC+   5 4 3

YD  CC- CC+ OWC- CC+   5 4 2

YD  - - OWC- CC+    5 2 2

YD  - EC OWC- CC+   5 3 3

YD  - CC+ OWC- CC+   5 3 2

YD  EC - OWC- CC+    5 3 3

YD  EC EC OWC- CC+   5 4 4

YD  EC CC+ OWC- CC+   5 4 3

YD  OWC- - OWC- OWC+       5 3 2

YD  OWC- EC OWC- OWC+      5 4 3

YD  OWC- CC+ OWC- OWC+      5 4 2

YD  CC- - OWC- OWC+     5 3 2

YD  CC- EC OWC- OWC+    5 4 3

YD  CC- CC+ OWC- OWC+    5 4 2
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 b c e f A B C D E F G H I J K L X Y Z

YD  - - OWC- OWC+       5 2 2

YD  - EC OWC- OWC+      5 3 3

YD  - CC+ OWC- OWC+      5 3 2

YD  EC - OWC- OWC+       5 3 3

YD  EC EC OWC- OWC+      5 4 4

YD  EC CC+ OWC- OWC+      5 4 3

YD  OWC- - CC- EC         5 3 3

YD  OWC- EC CC- EC        5 4 4

YD  OWC- CC+ CC- EC        5 4 3

YD  CC- - CC- EC     5 3 3

YD  CC- EC CC- EC    5 4 4

YD  CC- CC+ CC- EC    5 4 3

YD  - - CC- EC     5 2 3

YD  - EC CC- EC    5 3 4

YD  - CC+ CC- EC    5 3 3

YD  EC - CC- EC     5 3 4

YD  EC EC CC- EC    5 4 5

YD  EC CC+ CC- EC    5 4 4

YD  OWC- - CC- CC+         5 3 2

YD  OWC- EC CC- CC+        5 4 3

YD  OWC- CC+ CC- CC+        5 4 2

YD  CC- - CC- CC+     5 3 2

YD  CC- EC CC- CC+    5 4 3

YD  CC- CC+ CC- CC+    5 4 2

YD  - - CC- CC+     5 2 2

YD  - EC CC- CC+    5 3 3

YD  - CC+ CC- CC+    5 3 2

YD  EC - CC- CC+     5 3 3

YD  EC EC CC- CC+    5 4 4

YD  EC CC+ CC- CC+    5 4 3
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 b c e f A B C D E F G H I J K L X Y Z

YD  OWC- - CC- OWC+         5 3 2

YD  OWC- EC CC- OWC+        5 4 3

YD  OWC- CC+ CC- OWC+        5 4 2

YD  CC- - CC- OWC+      5 3 2

YD  CC- EC CC- OWC+     5 4 3

YD  CC- CC+ CC- OWC+     5 4 2

YD  - - CC- OWC+      5 2 2

YD  - EC CC- OWC+     5 3 3

YD  - CC+ CC- OWC+     5 3 2

YD  EC - CC- OWC+      5 3 3

YD  EC EC CC- OWC+     5 4 4

YD  EC CC+ CC- OWC+     5 4 3

YD  OWC- - EC EC         5 3 4

YD  OWC- EC EC EC        5 4 5

YD  OWC- CC+ EC EC        5 4 4

YD  CC- - EC EC     5 3 4

YD  CC- EC EC EC    5 4 5

YD  CC- CC+ EC EC    5 4 4

YD  - - EC EC     5 2 4

YD  - EC EC EC    5 3 5

YD  - CC+ EC EC    5 3 4

YD  EC - EC EC     5 3 5

YD  EC EC EC EC    5 4 6

YD  EC CC+ EC EC    5 4 5

YD  OWC- - EC CC+         5 3 3

YD  OWC- EC EC CC+        5 4 4

YD  OWC- CC+ EC CC+        5 4 3

YD  CC- - EC CC+     5 3 3

YD  CC- EC EC CC+    5 4 4

YD  CC- CC+ EC CC+    5 4 3
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 b c e f A B C D E F G H I J K L X Y Z

YD  - - EC CC+     5 2 3

YD  - EC EC CC+    5 3 4

YD  - CC+ EC CC+    5 3 3

YD  EC - EC CC+     5 3 4

YD  EC EC EC CC+    5 4 5

YD  EC CC+ EC CC+    5 4 4

YD  OWC- - EC OWC+         5 3 3

YD  OWC- EC EC OWC+        5 4 4

YD  OWC- CC+ EC OWC+        5 4 3

YD  CC- - EC OWC+      5 3 3

YD  CC- EC EC OWC+     5 4 4

YD  CC- CC+ EC OWC+     5 4 3

YD  - - EC OWC+      5 2 3

YD  - EC EC OWC+     5 3 4

YD  - CC+ EC OWC+     5 3 3

YD  EC - EC OWC+      5 3 4

YD  EC EC EC OWC+     5 4 5

YD  EC CC+ EC OWC+     5 4 4
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 �  

  

 h i j A B C D E F G H I J K L X Y Z

�1 CC- EC OWC-   6 3 3

�2 CC- EC CC-   6 3 4

�3 CC- EC EC   6 3 4

�4 CC- CC+ OWC-   6 3 2

�5 CC- CC+ CC-   6 3 2

�6 CC- CC+ EC   6 3 3

�7 CC- OWC+ OWC-   6 3 2

�8 CC- OWC+ CC-   6 3 2

�9 CC- OWC+ EC   6 3 3

�10 EC EC OWC-   6 3 4

�11 EC EC CC-   6 3 4

�12 EC EC EC   6 3 5

�13 EC CC+ OWC-   6 3 3

�14 EC CC+ CC-   6 3 3

�15 EC CC+ EC   6 3 4

�16 EC OWC+ OWC-   6 3 3

�17 EC OWC+ CC-   6 3 3

�18 EC OWC+ EC   6 3 4

�19 CC+ EC OWC-   6 3 3

�20 CC+ EC CC-   6 3 3

�21 CC+ EC EC   6 3 4

�22 CC+ CC+ OWC-   6 3 2

�23 CC+ CC+ CC-   6 3 2

�24 CC+ CC+ EC   6 3 3

�25 CC+ OWC+ OWC-   6 3 2

�26 CC+ OWC+ CC-   6 3 2

�27 CC+ OWC+ EC   6 3 3

�28 OWC+ EC OWC-     6 3 3

�29 OWC+ EC CC-   6 3 3

�30 OWC+ EC EC   6 3 4
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 h i j A B C D E F G H I J K L X Y Z

�31 OWC+ CC+ OWC-   6 3 2

�32 OWC+ CC+ CC-   6 3 2

�33 OWC+ CC+ EC   6 3 3

�34 OWC+ OWC+ OWC-   6 3 2

�35 OWC+ OWC+ CC-   6 3 2

�36 OWC+ OWC+ EC   6 3 3

 


