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Abstract
"Stepping Motor" g useful in industrial because of its
Accurracy direction , position and speed. It's eacy to make the

contréd .circuit and operate under program which is store im

micro-controller or micro~computer memory
o

In this paper v stepping motor is applied to control the
mechanical set in three dimensions by opersting with PC and
se€quencial circuit- which develop to " print Circuit Board's Hole.
Drilling Machine "

In this project C-Language "is +the software for

making program control its operat ion.
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ﬂOﬁ?ﬁﬂOG?aﬂfﬁﬂaﬁﬂUﬂWTﬂfuﬂu (Sequencial Control) motuauaa (Pulse)
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Table 5.1. Logic gates and their function.

input Qutput

' A
. A l
0

0

O O~
I—Y-T-Eo '

A Tnput__| Output
B r-c "
NAND A ]
B :D—C 0
0

O - == 2}
[EOY_Y s}

Output

OR-

w >

(o)
CO—=—l>
O =—o~m|”
© = = =)

A Input Qulput
B :D"_C

NOR A
A d )¢

OO e

O— O —kn
-

—o0 O

Input T Qutput

NOT A B
A~ s i 0
. 0

A-B
" H_]..J- Q Quut Jln)h:( QOul%ul
JK-FF -7 ey
1| 1[qQ 1o,
—X_ @—Qq,., 1{olifol ,,.
S 0111011 reset
Clear 0101010,

The function of the table is eflected
when the clear terminal is on level
H. If the clear terminal is on level L
output Q will be on L snd J on H.

K - n
MII9N 5.1 aadntanuavilanduntsl fequ
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Step ! | ¢ . R Np
i w0 g | I
Reset __, 7,7) ,J @ __,
’ Ph1 3 4 2 Phil A o
(a)Cw To driver (byccw To driver

TiM 5.2 N17AUAN Stepping Motor uyy 4 lalagaauniy
Ty y q

N9 vm':uuuu‘l N17a7 AN 9

cwin | U :

A A
C C
tm B () 8
- 1]
- v - A -
o 1ﬂn 5.3 Logic selectonr used for commanding
—

rotationel dfrection 3 in circuit (a) C = A for the H-level

command and C€C = B for the L-level command,while in (b), C = A

for the H command and C = B for the L command
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Viguny 2 n1iuTnud? 1114 Zener Diode sl ranlumsiianssnalnarn

ﬂuﬂ1ﬂ111ﬂdﬂu

(4) Condensor Suppressors

ﬁo1ﬂuuu Condensor Suppressors uuﬂnn1ﬁnu Blfilsr-WOUHd

Motor ﬁeaoasuaﬂa1ﬁ1u1ﬂ 5.10

—F
(=24V)

1ﬂﬁ 5.10 Four-phase driver with condenser suppressor.
——t
External resistors denoted by R_ are adjusted

s0 that the current is at rating.
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awnsﬂwatnuﬂsuq (Condensor) asnnqasewawetﬂa 1 uasidd 3 uasiiad 2 uae
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TUsunsy prIVE.C

/%
Program For Drive Test ing
By Faculty of Engineering
King Mongkut'sg Ladkrabang
*/

#include "stdio.h"”
#include "stdlib.h"
#include "conio.h"
#include "dos.h"
#include "time.h"
#define MAXDATA 30

#define FREQ 10

extern void main();
extern void drawhckg()s
extern void drive()
extern void data();
extern void arrow();
extern void clipboard();

extern void test ()

int aC8]=(0,0,0,0,0,0,0,0},x,y,z.datao,datal;
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void main()
{
int i,ans;
textbackground(BLACK)
clrser();
—setcursortype(_NOCURSOR) ;
drawbckg()
clipboard()
gotoxy(8,2);’
textcolor(LlGHTRED):
cprintf(: ")
textcolor(LIGHTGREEN);
cprintf("STEPPING MOTOR DRIVES™) s
textcolor(LIGHTRED)
cprintf("d"):
textcolor(BLACK);
gotoxy(7,4)
cprintf("AXiIS: 0 = NOT RUN I = RUN");
gotoxy(7,6)
cprintf("DIRECTION: 0 = CcCw 1=CwW");
gotoxy(5,16)
textcolor(BLACK);
cprintf("<<< PRESS ESC FOR ARROW TEST 233"
textcolor(LIGHTCYAN);
ans=getch()
if(anst=27)

{
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gotoxy(5,9)

cprintf(" (. X-AXIS: ")
scanf("%d",&al01);
gotoxy(20,9);

cprintf(" 2, DIRECTION: ")y
scanf("%d”,%alC11);
gotoxy(10,10);
cprintf("TOTAL PULSE: "),
scanf ("%d",&x)
gotoxy(5,11)

cprintf(" 3, Y-AXIS: "),
scanf ("%d",&al21);
gotoxy(20,11)}

cprintf(" 4, DIRECTION: ");
scanf("%d",&a[S]);
gotoxy(10,12)
cprintf("TOTAL PULSE: ")
scanf ("%d”,%y)
gotoxy(5,133

cprintf(" 3. Z-AXIS: ")
scanf ("%d",&al47])
gotoxy(20,13)

cprintf(" 4., DIRECTION ={");
gotoxy(10,14);
cprintf("TOTAL PULSE=300");
z=200;

gotoxy(5,16)
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wer

textcolor(BLACK)

cprintf("<<< MOTORS ARE OPERATED NOW! PX3") ;s
drive(alB81)

gotoxy(3,16);

tLextcolor(BLACK);

cprintf("<<< PRESS ANY KEY FOR ARROW TEST! >3>")
getch()

} //7if68..

arrow();

test ()

}

void drive()
£

int i'px,py.pz}

PX=XRS
PY=y3i
pz=z}
af4]1=0;
al5]=1y
data();
i=x-y3i
if(i>0)
{

while(px-->0)
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{
outportb(0x378.dataO):
delay(FREQ)
outporth(0x378,datal);
delay(FREQ):

3

al(21=0;

data();

while(i~~>0)

{
outportb(0x378,datad):
delay(FREQ)
outportb(0x378,dat31):
delay(FREQ)

3

i=13

}

if(i<0)

{

while(py~-->0)

{
outporth(0x378,data0)
delay(FREQ)
outporth(0x378,datal);
delay(FREQ)

3

al01=0;
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data()

while(i++<0)

{
outportb(0x378,data0);
delay(FREQ);
outportb(0x378,datal);

delay(FREQ)

if(i==0)
€
while(px-->0)
€
outportb(0x378,data0);
delay(FREQ)
outportb(0x378,datal);
delay(FREQ);
3
3
al0l=al21=0;
al41=1,
al61=1;
data();
while(pz-->0)
{

outporth(0x378,data0);
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delay(25);
outporth(0x378,datal)
delay(25);

3

pz=210;

af 51=0;

al61=0;

data();

delay(1000);
while(pz-->0)

€
outporth(0x378,data0);
delay(25);
outportb(0x378,datal);
delay(25);

3

}

void data()

£
dataO=a[6]*64+a[5]*32+a[4]*16+a[3]*8+a[2]*4+a[l]*2+aE0]*l;
data1=a[6]*64+a£5]*32+a[3]*8+a[1]*2;

3

void arrow()

{

int cmd='\r'.1eft=0,Pight=0.top=0,down=0.i;
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textcolor(YELLOW)

clrscr()
clipboard();

gotoxy(3,2)

textcolor(LlGHTRED);

cprintf("d ")

textcolor(L!GHTGREEN);

cprintf("A RROW KEY CONTRO L ")

textcolor(LIGHTRED):

T ”" " Iy
cprintf( " )3

gotoxy(6,4);

textcolor(BLACK);

cprintf("< Press

gotoxy(6,5);

Arrow

Key To

Control")g

cprintf("Direction And Press ESC For")

gotoxy(12,6)

cprintf("Leaving

Sotoxy(8,9);

Program >");

textcolor(LIGHTCYAN);

cprintf("TOTAL
gotoxy(5,10);
cprintf("LEFT
gotoxy(5,11);
cprintf("RIGHT
gotoxy(5,12)
cprintf("TOP

gotoxy(5,13)

STEP REPORT:");

]

"):

”);

");
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cprinbf("DOWN = ")
gotoxy(5,14)
cprintf("X-AXIiS= "),
gotoxy(5,15)
cprintf("Y-AXI1S= "),
while(emd!=27)

{

gotoxy (15,10}
printf("%d"”, left);
gotoxy(15,11)
printf("%d",right)
gotoxy(15,12);
printf("%d",top)
gotoxy(15,13);
printf("%d",down);
gotoxy(15,14)
printf(" ")
gotoxy(15,14);
printf("%d",right‘left);
gotoxy(15,15);
printf(" ")y
gotoxy(15,15)

printf("%d",top-down);

cmd=getch();
if(ecmd=='\x0"')
{
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* T el
T ol

cmd=getch()
switch(cemd)
{
case 'H' : outportb(0x378,0x04);
delay(5);
outporth(0x378,0x00);
top++y
bresk;
case 'P' outportbh(0x378,0x0C)
delay(5);
outportb(0x378,0x08)
down++:

break;

case 'K' : outportb(0x378,0x01);
delay(5);
outportb(0x378,0x00);
left++;

break:

case 'M' outportb(0x378,0x03)
delay(5);
outportb(0x378,0x02);
right++;

break;

default : break:
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} //switeh..

¥rrif.,

if(c6d=='\r')

{

for(i=2003i>=03i--)

{
outportb(0x378,0x70Q)
delay(25);
outportb(0x378,0x60);
delay(25)

3

delay (1000}

for(i=210;i>=0;i--)
. .
outportb(0x378,0%x109)
delay(25);
outportb(0x378,0x00);
delay(25);

3

Yrsrif
}//while.,.

3

void clipboard()

{



int i

sotoxy(1,1);
Printf("g");
gotoxy(41,1)
printf(ny»);
gotoxy(1,16);
printf("g");
gotoxy(41,16);
printf("y");
for(i=2;i<=403 i++)
{

gotoxy(i, 1)}
printf("g");
gotoxy(i,16);
printf("gm"),
gotoxy(i,f);
printf("g");

3

for(i=2;i<=15;i++)
{

gotoxy(1l,i);
printf("y”);
gotoxy(41,1)
pPrintf("y");

3
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gotoxy(1,7);
printf("q");
gotoxy(41,7); -

printf ("),

void test ()
{
int i=0,Jj,ans;
float tme;
struct dta
{
int cmg
float speed;
int tpulsey

Jdata[MAXDATAI;

clock_t start,end;

randomize()
while(i<=MAXDATA)
{

clrscr();

dataliJ.cm= itrandom(3)

gotoxy(5,2);
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printf ("CHECKING FOR‘RANGE %d cm.",datalil.cm);
datalil.tpulse=0;
start = clock();
while(tkbhit())
{
outportb(0x378,0x04)
delay(FREQ)
outportb(0x378,0x00);
delay(FREQ)
++dataldil.tpulsey

}//while339,.

end clock();

tme (end-start)/CLK_TCK;
datalil.speed= datalil.cm/tme;
gotoxy(5,3)

printf("DATA 0K?");
ans=getch(}
if(ans=='y'!|lans=='Y")

++i3

gotoxy(10,5)4

printf("i=%d",i);

}//while332..
clrscr();
gotoxy(5,2);
pPrintf("DISTANCE");

gotoxy(15,2);
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printf("SPEED")
gotoxy(25,2)
printf("TOTALPULSE");
gotoxy(35,2);

printf("R/T");

for(j=0;3<=i j++)

£

gotoxy(5,3+j)
printf("%d"”,datal jl.cm)}
gotoxy(15,83+3)
printf("%3f",dataljl.speed);
gotoxy(25,3+43)
printf("%d",data[j].tpulse);
gotoxy(35,34+5)
printf("%d",data[j].tpuise/dsta[j].cm);
}//for338

getch()

3

void drawbckg()
{

int i

textcolor(LIGHTBLUE)

clrscr();
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for(i=1;i<=240i++)
printf(t”):
for(i=1;1i<=3204 i++)
prigtf("m”);
for(i=13i<=400; i++)
printf("qav);
for(i=13i<=480¢i++)
printf("f”);//
textcolor(33);
for(i=1;i<=480¢i++)
cprintf(”s”);
window(22,6,62,21)
textbackground (BLACK) i
clrscr();
window(20,5.60,20);
textbackground(LIGHTMAGENTAJ;
textcolor(YELLOW)
clrscr();

3
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Tivunsy K4ITL

/%Program for screwing . "

print

*/
#include
#include
#include
#include
#include
#iﬁclude

#def ine

int grd

"¢raphics.h"
"math.h"
"stdio.h"
“conio.h"
"alloc.h"
"stdlib.h"”

ESC 27

river=DETECT,grmode,lt,rt,ld,rd,posx,posy,sumx=0,sumy=0:

void *kimg;

extern
extern
extern
extern
extern
extern

extern

void

void cursor(); //cursor movement..

void new_file();

void editor()g //make window of board..
void main()y

void loed_file();

void background();

void drawblock():; //draw clipbosard...

main()
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int x,y,slct;\
initgraph(&grdriver,&grmode,"");
slct=menu(};

switch(slet)

{

case 1: load_file();
bresk;

/¥

case 23 edit();
bresk;

*/

case 3: new_file();
break;

/%

case 4: restore();
break;

*®/

default: bresak;

3

closegraph(};

}

menu()
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int x,y,y1=250,y0=250%

char decs='\0"';

//WINDOW. ,

x=getmaxx ()

y=getmaxy();
setfillstyle(CLOSE_DOT_FiLL,LIGHTBLUE):
bar(20,20,x-20,y-20)
setlinestyle(SOLID_LINE,1,NORM_WIDTH):
rectangle(15,15,x-15,y~15);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,8);
setfi1lstyle(SOLID_FILL,BLACK):
bar(100,45,570,190);
setfiIlstyle(SOLID_FILL.LIGHTBLUE){
bar(80,30,550,175);

setcolor(RED)

outtextxy(100,85,"K"),
outtextxy(200,35,"M");
outtextxy(300,35,%1");
outtextxy(400,35,"T");
ocuttextxy(500,35,"L");
settextstyle(SANS_SERIF_FONT,HORIZ_DIR.3);

outtextxy(100,135,<<< PRINT BOARD CUTTING TOOLS 3>>");

//ANNOUCE. .
setfillstyle(SOLID_FILL,BLACK);
bar¢100,215,340,445);

setfi1lstyle(SOLlD_FILLrLIGHTBLUE);
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bar(80,205,320,430);
setcolor(BLUE);
settextstyie(SMALL_FONT,HORIZ_DIR,5);
outtextxy(100,210, "WELCOME TO PCB'S SOFTWARE")
setlinestyle(SOLID_LINE,I,NORM_WIDTH);
1ine(85,225,315,225):

outtextxy<82,250."?1ease consider these condition");
outtextxy(BZ.ZGO,"before using the pProgram...")
outtextxy(85,300,">> Max.Length of Board =30 cm”) g
outtextxy(85,32Q,">> Max.Width of Board =20 cm");
outtextxy(85,340,">> Only One Hole's Size");
setfi1lstyle(SOLID_FILL,YELLOW);
bar(85.400,305,415);

outtextxy(92,400,"#Press Any Key To Cont inue#”);
//MENU, .

setfi1lstyle(SOLID_FILL,BLACK);
bar(385,220,570,445);
setfﬁllstyle(SOLID_FILL.LIGHTBLUE);
bar(365,205,550,430);
settextsty1e(TRIPLEX_FONT,HORIZ_DIR,4);
outtextxy(415,210,"MENU");
settextstyle(SANS_SER!F_FONT.HORIZ_DXR,4);
setcolor(BLUE)

outtextxy(385,250,"L0AD FILE");
outtextxy(385,285,"EDIT”);

outtextxy(385, 320,"NEW FILE") H

0uttextxy(385,355."RESTORE");
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outtextxy(385,390,"QUIT");
getch();

setcolor(YELLOW);
outtextxy(385,250,"LOAD FILE");
settcolor(BLUE});
outtextxy(385,285,"EDIT");
outtextxy(385,320, "NEW FILE");
outtextxy(385,355,"RESTORE") s

outtextxy(385,390,"QUIT");

while(dcst='\pr")
{
dcs=getch();
if(des=='\x0")
{
dcs=§etch();
switch(dcs)
{
case'H' : yl=y0+35;
if(y1<250)
y 1=390;
break;
case'P' ¢ yl1=y0+35;
if(y1>390)
y1=250;
break:

default : break;
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3 //switgh..

x=385%

switch(yO0)

{

case 250: setcolor(BLUE);
outtextxy(x,y0,"LOAD FILE");
breaky

case 285: setcolor(BLUE);
outtextxy(x,y0,"EDIT");
break;

case 320: setcolor(BLUE)
outtextxy(x,y0,"NEW FILE");
bresks

case 355t setcolor(BLUE);
outtextxy(x,yo,"RESTORE");
break;

case 380: setcolor(BLUE);
outtextxy(x,yO,“QUIT");
bresak;

default : bresk;

} //switch..

switch(y1)

{

case 250: setcolor(YELLOW):
outtextxy(x,y1,"LOAD FILE");
break;

case 285: setcolor(YELLOW);

£
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outtextxy(x,y!l,"EDITY);
break;

case 320: setcolor(YELLOW);
outtextxy(x,y!,"NEW FILE");
break;

case 355: setcolor(YELLOW);
outtextxy(x,yl,"RESTORE");
bresak;

case 330: setcolor(YELLOW) ¢
outtextxy(x,yl,"QuUIT");
break;

default bresgk;

} /¥%switch¥%/

yO=y 13

} SRkifk/

} /#%while loop*/

yl= (yl- 215)/35;

return(yt);

3

void new_file()
{
int length,width,cmd='\r’,i,j,px,py;
char %name,%cx,%cy;

FILE %fp;
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restorecrtmode( )

background();
window(18,10,66, 15)
textbackground(BLACK) ;

clrscr();

window(16.9,64,14);
textbackground(CYAN);
textcolor(WHITE)

clrscr();

drawblock()

gotoxy(5,2);

printf("Enter New File Name: ")
scanf("%8s",name);

Sotoxy(5,3);

printt'("Length Of Board(cm): e
scanf("%d",&length)
gotox&<s,4);

printf("Width Of Board(cm): ")

scanf ("%d",&width)

if(length<=30%&width<=20)
{
//0PEN FILE...
fp=fopen(name,"w");
fprintf(fp,"PCB_FILE %d %d#", length,width);
setgraphmode(grmode);

clearviewport();
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editor(name,width, length);
setfillstyle(SOLID_FLLL,RED);
rectangle(468,404,612,479);
ber(470,405,610,478)

line(468,425,612,425)

setcolor(WHITE)

outtextxy(480,410, "CURRENT POSITION");

outtextxy(480,435,"% = mm, ") ;

outtextxy(480,460,"Y mm. ")
setcolor(YELLOW):
Oouttextxy(100,420,"<<PRESS ESC FOR LEAVING WORKSHEET>>");
//DRAW CURSOR

setcolor(RED)
1ine(1t+5,rt+10,1t+15,rt+10);
line(14+10,rt+5, 1t+10,rt+15);
img=malloc(imagesize(0,0,10,10));
getimage(lt+5,rt+5,1t+15,rt+15,img);
POsSX=14+10}

posy=rt+10;

i=posx-1t}

J=posy-rt;

while(cmd {=ESC)
{
cmd=gdetch();

if{emd=="\x0")-
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{
cmd=getch()
switch(emd)
{
case 'H' : sumy=-1;
if{posy>rt)
{
POsSy=posy+sumy;
J=j+sumy;
cursor();
3
break
case 'P' 1 sumy=1;
if(posy<rd)
{
pPosy=posy+sumy
J=j+sumy;
cursor()
3
break;
case 'K' : sumx=-1;
if({posx>lt)
{
POSX=posx+sumx
i=i+sumx;
cursor(};

3
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breaks
cese 'M' :  sumx=1}:

if{posx<ld)

{

POSX=posx+sumx

i=i+sumx;

cursor()

3

break;
default : break:
} //switch..
Px=i/63%
pY=j/63
itoa(px,cx,10)
itoa(py,cy,10)
setcolor(RED);
bar(520,430,550,478);
setcolor(WHITE);
outtextxy(535,435,cx);
outtextxy(535.460,cy);
Y s7if..
if{emd=='\n")
{
putpixel(posx,posy,WHlTE);
fprintf(fp,"(%d,%d)",i,j);
3

} //while..
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fprintf(fp,"(0,0)");
fclose(fp)

} s7if.,

else

{

clrscr();

gotoxy(8,3);

printf("THE SPECIFICATION VALUE IS TOO HIGH!");
gotoxy(t1,5)

printf("M Prees Any Key To Continue mrys
getch()

3

3

void editor(char ¥wsh, int wd, int Inth)
{
int x,y;

char *w=*(wsh+8),*1%*(w+8);

X=getmaxx ()

y=getmaxy();

settextstyle(SMALL_FONT.HORIZ_DIR.5);
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setcolor(RED);
l1ine(0,0,0,440);

line(0,440,x,440);

outtextxy(5,450, "WORKSHEET: ")
outtextxy(150,450,"WIDTH: cm") s
outtextxy(275,450," LENGTH: cm" )
itoa(wd,w,lO);

itoa(lnth,l,lO);

setcolor(GREEN)
outtextxy(90.450,wsh):
outtextxy(210,450,w);
outtextxy(850,450,1);

Xx=(x=-Inth*%20)/2; //set block in proper position..
y=(y-wd%20) /2-30;
setfiIlstyle(SOLID_FILL,CYAN);
rectangle(x,y,x+1nth*20,y+wd*20);
lt=x;

rt=y;

ld=x+1nth%20;

rd=y+wd%20;

3

void cursor()
{
putimage(posx—sumx—S.posy—sumy—S,img,XOR_PUT);

putimage(posx—S,posy—S,img.XOR_PUT);
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sumx=03%

sumy=01

void load_file()

{

char *fnme, ¥psw;

int lngth,wdth,px,py;

FILE %fs;

restorecrtmode();
background()
window(18,10,66,15);
textbackground(BLACK);
clrscr()y
window(16,9,64,14);
textcolor(WHlTE);
textbackground(CYAN);
clrscr()y

drawblock()
gotoxy(5,2)
printf("Enter File Name: ")

écanf("%Bs",fnme);

fs=f0pen(fnme."r");
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if(fs{=NULL)

{

fscanf(fs."%Bs",psw);
if(strcmp(psw,“PCB_FILE")==O)

{

Fotoxy(5,3);

Printf("Already Install File Name %8s OK!",fnme)
delay(50);

gotoxy(10,5);

printf("m Prees Any Key To Continue nm ")
getch()

Fseek(fs,Q,SEEK_SET);
fscanf(f$t"%d",&lngth);
fseek(fs,l,SEEK_CUR);
fscanf(fs,"%a",&wdth);
setgraphmode(grmode);

editor(fnme,wdth,lngth):

do

{
fseek(fs,Z,SEEK_CUR);
fscanf(fs,"%d",&px);
fseek(fs,l.SEEK~CUR);
fscanf(fs,"%d",&py);
PX=px+1t

PY=py+rt;

putpixel(px,DY.LIGHTRED);
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3

while((px—-1t!=0)&&(py-rt!1=0));

getch()
fclose(fs);
Y s/if
3s/af

else

{

gotoxy(10,5)

printf("m Can't Find File Name %s

3
3

void background()
{

int {=2078;

textcolor(BLUE);

clrsecr();

do

€

printf("s");

3
while(i-->=0)

3
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void drawblock()
{

int i

gotoxy(1l,1)
printf("w");
gotoxy(4S,1);
printf("y");
gotoxy(1,6)
printf("a");
gotoxy(48,6)
printf("g");
for(i=2;1i<=48; i++)
{
gotoxy(i, 1)
printf("p");
gotoxy(i,6);
printf("a");

3

for(i=2;i<=5;1i++)
{

gotoxy(1l,1)
printf("y");
gotoxy(49,1i);
printf("y");

}

3
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NaNTTNEDYI Wa%1A STEP/mm. ﬁaagﬂﬁu

any X
o v (¢
Trgvi(cm.) IUIUNIF STEP/mm.
1 104 10.4
1 104 10.4

l 110 11.0

A1LaRY = 10.6 STEP/mm.

Tyay(cm. ) WA STEP /mm.
2 209 10. 45
2 211 10.55
2 210 10.50

ANladt = 10.5 STEP

T¥gy(em. ) WA STEP /mm.
3 317 10.56
3 318 10.60
3 317 10.56

ANLARE = 10.57 STEP
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3 v ¢
Tya (cm. ) U UNAR
5 526
5 526
5 525
ANlaRE = 10.51 STEP
o v ¢
Tygy(cm. ) INWIUURS
7 735
7 735
7 728
ANLARY = 10.46 STEP
° v (
TEyy (cm. ) AVBIUNAA
10 1050
10 1048
10 1050
AN1alY = 10.49 STEP
° v ¢
Teay(cm.) AINUIUNAA
13 1367
13 1368
13 1372

'

ATLRAY = 10.52 STEP
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(0.52
10,52

10.50

STEP/mm.
10.50
10.50

10.40

STEP/mm.
10.50
10.48

10.50

STEP/mm.
10.55
10.52
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Syvgr(em. ) INVIUURS

15 1584
15 -1579
15 1585

ANLa38 = 10.55 STEP

J¥gy(cm.) ILIUNAA
17 1792
17 1790
17 1791

ANLA38 = 10.53 STEP

TeEY(cm.) AUIUAA
20 2104
20 2104
20 2104

ALY = 10.52 STEP
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10.54
10.52
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10.52
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Trgy(em. ) W uad STEP /mm.
1 136 10.3
1 136 10.3
1 136 11.3

A8 = 10.3 STEP/mm.

Teg¥(cm. ) wIuaa STEP /mm.
2 211 10.55
2 219 10.95
2 219 10.90
2 220 7 P00

A1LRAY = 10.8 STEP

Tegyieom. ) U uad STEP /mm.
3 331 11.03
3 331 11.083
3 349 11.63
3 346 11.53
3 346 11.53

ANLaRE = 11.35 STEP
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T¥gr(cm.)
5
5
5

Iwuaa
527
557
561

ANLA38 = 10.95 STEP

Teey(cm,. )
7
7

7

3uIuvaa
768
768
768

ANLa38 = 10.97 STEP

JygE (cm. )
10
10

10

° v ¢
TUIUNIA
1081
1083

1683

A1LaRY = 10.82 STEP

Svdy(cm,. )
13
13

13

° v ¢
FTUIUURS
1419
1420

1420

8s

STEP/mm.
10.54
11.14

11.22

STEP/mm.
10.97
10.97
10.97

STEP/mm.
10.81
10.83

10.83

STEP/mm.
10.91
10.92

10.82



ANlaly = 10.92

Tutiv(cm. )
15
15

15

STEP

° v ¢
IUIUWRE
1635
1634

1634

ANLaRY = 10.89 STEP

gy (cm.)
17
17
17

3uIuan
1853
1855
1853

ANLA3E = 10.90 STEP

TJvty(cm.)
20
20
20

o L4 (

AIUUWRA
2181
2181

2183

A1Lalg = 10.91 STED
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10.896
10.89

10.88

STEP/mm.
10.90
10.81
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