=

5

31

IC%

wnfnlym wliim
WM A
ey ATATIA

[v) o 4 ’
HIWOBHT EUBITUEL .~

90000000,

Baygninudiiuduniiswesanndnnaumingrsinnsnmmivudin
mwninans sl
aoumalulefinszesundihgamviimanisia

VYnrsfinu 2538

037055



Unmfiny 2538

- a 4 4
QAUAUATUBIADY

LINEAR MOTOR

o
wtinlum wludmi
WM ARHA
weogey aeavIed

wadsen dwernd

swmemiSam

wnlszoy Inaqassen
afap deTgie



Yganimustmyfinm 2538

madniranssy Infa

suzimnssumand soniuna Tuladnszesundubinammmansstts

4 aa ¢ ¢
384 AifloTunimay
Riai

wwiuhum uTuFml
wief I #aana
W90 AZATIIA

wwdse Wussud

- g
'jM 2158 fTnn

@Ay InsgaTsan)
'4%’_0 ﬂ&"q/ N\ pwsdiBn

RI.FUW  WRTYNY)




LEPRIL

UNARYD

ABSTRACT

mrlgnm

MIUYMIN

undt 1 umh

unit 2 wénmnia Wifodudilefuemes
2.1 ﬂ'nuuanvim‘i"umunm'u LIM uny w3esnauuyTsmd
2.2 muwndssnnvesditlosuamesmundnning
2.3 dnuaems1$uves LEM

undl 3 ngunaeitasnguimslinnsiaileifusnduuoined
3.1 nqunadmfugasuiAves LM
3.2 MYARTIEHeuLIMan
3.3 myfnssnmunananuiiueds
3.4 WITANYAGYDY LIM

unit 4 mysenuuuiasRaNf UL
4.1 mysenuuuuasadyaninnTzuaady 3 iauvyTvdnmandind
42 MIVBAUVUAITN
43 mysenuuuiITonsesa Tanes

UNf 5 MINATBLUAHANSNATEY
5.1 MINANBINITABYAIVOIAIT
5.2 MINANBUNITOBNAIVBIAITO

unil 6 unaphiasiosel

DIANUIN

fndnssulseme

1Bna13dNbs

15
15
16
22
31

41
45
47
a7

50



L 3- 4 4
AUUTUDIADT

wietnlum uTufmi

WIUAINIB ANHA

WY ATAS A

s WusITNS

wetlszny Tnsqassen e1sdiyTomn

A7 S0 Kmsgiie e101987iUTn
UNAREGD

ﬂ?iyqpﬁwufnﬁuf:sﬂumnhmuaﬂunnﬁumﬁmf'fumivmmwluﬁm“ﬁtﬁuf

woines” TaohmananuasfulpseiennTassudesndeena Ifhuuaszuny” 1
nsnn 2537 #9183 ludureunis e Wi mssmuuRuA It ursquadude
Tutunousiel dmfummhTaranduafill Iderdonsnmmhanveddifiofsudasu
vemefuuudiRe: SLM) mdmouilu Infhwinadandoui Trossusguunednuas
HNnauANUETIRAY 16 was TasTivanamamesegiuil dereTuuLmaR TR 16 YA
uAnsgRoz NG A uIINUINYRes 1 tias uﬁ’mwﬂmnmta'ﬁ'fm‘mnnmun&é’m
anTaoseumunuary eadwmnumiminadouitifesnsaiesluunaduarmuns
I8 daTamenfue iflusundeuitedquums Taofiommuzdiusa Infhdnsshnu
Tnmefaniinil mantuguezerfismsdenunnaeriamediumindumedina oonlug™
amnvnedygateuiienh v lvfaaandiod  earuqumssiodds s
afu.3 e 50 Hz Winveamamamedinms s lnnefindeuitimminiu widfide
HumatrzudandanInfiues vomvansnquesmsduiiuanlundailldus mreen
suunasieurnugumistemal Ifinsouasdy 3 ol wuulefemantind  ag
sauminhrsuransi Tneed ansrsumairudiinlpddinuguuidaadond
ﬂtymmqﬂs:mma:Lﬁ'm‘q‘auluhmsmuquﬁﬁi‘m mszmﬁ'qwaﬂmmuﬁ’ fiamuiieu
lonsadt  mtlszgndldnuduindeusunmusdiassiadeoud 1Recrefiilefunrrmda

' v 4
#sonIugu 1A uaslinunindedegs



Linear Motor

Kampanart Manorat

Kumnuan Duangput

Jaroon Katawong

Atthaya Yenarom

Assc.Prof. Prapas Praisuwanna Advisor

Dr.Chaiwut Chatuthai Advisor

1996
Abstract

This thesis is to presentation detailed about the “Linear Motor ™ project, which having

to improvement and development continuity from the later “Linear Machine” project since
1995, that has been suceed for the first one of procedure, and still required to be a completely
development on the next step. For this project , we based on the principle of “Single Sided
Linear Induction Motor and modeled it into a small electric train to moving above the track.
So the track is lain over the the stator which configuration as a circle for 16 meter of the
meanlength. Stator windings are fixed part lay adjacent on the horizantal plane for 1 meter
long each other sets, and then, bring them to provide a loop in order to produce travelling
wave contimuity along with the track. Whereas rotar is the moving part consist of an ahmimum
plate, therefor, we could attached a vehicle on the rotor one. For the case of cotrol can be
carried out by using a PC in order to send out controlled command to an ac power triggering
unit 3-phase 50 Hz namely a solid state relay for suplies ac power to stator windings, so that
is the most essentially where the rotor being move pass them, because of a benefitly and
economically power consume. The mainly of this thesis is to presents about the designing and
development in the part of a 3-phase ac power control unit, the designing and development in a
part of track .and rotor, and some improvement of controlled program to be adding the better
condition for a control. The most essentially interesting of this project is the attempt to
aplication for moving a small vehicle to provides a linear and fast motion , easy to control and

more reliability.
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Linear Levitation Machine
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MANUIN ¥,
Thumuanmmugy
#include <dos.h>
#include <graphics.h>
#include <mathh>
#include <stdio.h>
#includs <stdlib.h>
#include <time.h>
#include <conio.h>

#define LNEqual(value,low,nequal) ((valie<low)&&(value!=nequal))
#define BTW(value,low,high) ((value>low)&&(value<high))
#define CharLong 20

#define CharWidth 8

#define UP  0x4800

#defino DOWN  0x5000

#define LEFT  0x4B00

#define RIGHT 0x4D00

#define ENTER 0x1COD

#define ESC  0x011B

#define SPBAR 0x3920

#define MOUSE 0x0000

#define Time_Speed 2000

#define PI  3.1416

#define Ratio 17.2727

void Initial _graph(void);

void PrintEg(int x,int y,int color,char *ch,int size,int fon);
void PrintTh(int x,int y,int color,char *ch,int size);

void Load_Font(void); '



void PrintThai(int x,int y,int color,char *str,int size);
void Time_Delay(float sec);

void Window(int x,int y,int x1,int y1,int hin,int wh,int bk);
void Init_Menu(void);

void Init_mouse(void);

void Mouse_on(void);

void Mouse_active(void);

void Mouse_off(void);

void Memu(void);

void Title(void);

void Print_Title(int pages);

void Show_VI(void);

void Train(void);

void Show_Vahe(int i);

void Loon(int number);

void Loon_Run(int mumber,int cp);
void Close(int 1,int c);

unsigned float Inport_ADC(void);
void ADC_line(int line);

void volt(int vi);

void Clock();

int Isalpha(unsigned char temp);

unsigned char AlphN[256)[CharLong];

char *Sh_menu{4]={"1. INTRODUCTION ","2. SIMULATE SIGNALS",
. "3. CONTROL RAILWAY ","4. EXIT PROGRAM "};

char *Sh_VI[4]={"Vab","Vbc","Vca","I L"};

char *S_VI[4]={"Vab","Vbc","Vea",I L"};

int pos,StAAA,BBB,CCC;

int mouse,m_x,m_y,kis_m;



int O_port, FORMAT,GZ,ROUND;
float st_velo,en_velo;

union REGS inregs,outregs;

main()

{ Load_Foni();
Initial_graph(Q);
Init_rhouse();
Memu(Q);
Mouse_off();
closegraph();
printf("Good Bye 17);

/* Initial Graph Mode ¥/
void Initial _graph()
{ int GraphDriver = DETECT;
int ErrorCode =0;
initgraph(& GraphDriver,&GraphMode,"");
ErrorCode = graphresult();
if (BrrorCode |= grOk)
{ printf(™oNGraphics error \n %s",grapherrormsg(ErrorCode));
exit(1); }
outportb(0x0303,0x0080);

/* Prints Bnglish Character *

void PrintBg(int x,int y,int color,char *ch,int size,int fon)
{ int a,b,c;

if(size>4)sizo=4;



for(b=1;b<=3;b++)
{ if(beexl){a=0;c=1;}
if(b==2){a=15;c=3;}
if(b===3){ a=color;c=2;}
setcolor(a);
settextjustify(1,1);
settextstyle(fon,0,sizs);
outtextxy(x-c,y-c,ch);
}
}
/* Load font bit map of character */
void Load_Font()
{
FILE *fp;
char *filename = "normal.fon";
if((fp=fopen(filename, "rb")y==NULL)
{
printf(" Font not found"); exit(1);
}
fread(AlphN,3,sizeof AlphN,fp);
fclose(fp);
}
/* Print string to graphic mode */
void PrintThai(int x,int y,int color,char *str,int size)
{
register int 1,i,j,ASCIT;
unsigned char code;
int a,b,c,d,l_chr,shift;
int Strl,; shift=-1;
Strl. = strien(str);



for(l=0;1<StrL;}++)
{ ASCH=stf{I};
if(ASCII<1) ASCII=256+ASCII;
if(Isalpha(ASCIT)) shift++;
if(size==1llsize==2)
for(i=0;i<CharLong;i++)
{
code=AIphN[ASCI][i]; a=code;
for(j=CharWidth;j>=0;j--)
{ b=a%2; if(b==1)
{ a=(a-1)/2;
putpixel(x+j+shift*CharWidth,y+i,color);
if(size==2)  putpixel(x+j+shift*CharWidth+1,y+i,color);
}
‘else a=a/2;

}
/* Check argument is alpha or not */
int Isalpha(unsigned char temp)
{
int boll,bol2;
boll = LNEquaktemp,0xD4,0xD1);
bol2 = BTW(temp,0xD9,0xE7)&&(temp!=0xDB);
return((bolllibol2litemp>0xED));
}
/* Time Delay Second Unit) */
void Time_Delay(float sec)

{ float start Time,end_Time,rel_Time;



start_Time = clock();
do
{ end_Time = clock();
rel_Time = ( end_Time - start_Time ) / CLK_TCK ;
}
while(rel_Time<sec);
}
void Window(int x,int y,int x1,int y1,int hin,int wh,int bk)
{ intlcl,c2,c3;
if(bk==0){c1=1;c2=11;c3=9;}
if(bk==1){c1=8;c2=15;c3=7;}
setlinestyle(0,0,1);
for(1=0;1<=hin;14++)
{ if(wh==1) setcolor(cl); else setcolor(c2);
line(x+L,y+Lx+Ly1-1);
line(x1-Ly+Lx+y+l);
if(wh==0) setcolor(cl); else setcolor(c2);
line(x1-1,y1-Lx1-Ly+1);
line(x+L,y1-Lx1-Ly1-I);
} setfillstyle(1,c3);
bar(x-+hin,y+hin,x1-hin,y1-hin);
setcolor(0);
rectangle(x,y,x1,y1);
if(bk==18&&wh==1)
{ setcolor(15);
line(x,y.x,y1-1); line(x,y,x1-1,y);
}

[* Initail Mem */
void Init_Menu()



{inti

setfillstyle(1,7);
bar(0,0,getmaxx(),getmaxy();
Window(S,S,gemaxxo-s,gemaxyo-s,z,o,1); )
setfillstyle(1,5); .
bar(15,15,getmaxx()-15,getmaxy()-15);
Window(150,getmaxy()/5-10,490,getmaxy() *4/5+10,2,0,1);
Window(getmaxx()/4,getmaxy()/5,getmaxx() *3/4,getmaxy() *4/5,3,1,1);
PrintBg(getmaxx()/2,125,13,"MENU" 6,1);
for(i=0;i<d;i++)

{ Window(190,170+i*50,450,210+i*50,2,0,1);

PrintEg(getmaxx()/2,i*50+190,6,Sh_memn{i], 1,1);
}
setcolor(10);
rectangle(189,169+pos*50,451,211+pos*50);
PrintBg(getmaxx()/2,50,5, "Linear Machine",2,1);

/* Show Main Memu for select function */
void Memi()
{ int ikey,m_act; m_act=0;
Init_Menu();
setcolor(10);
rectangie(189,169,451,211);
do
{ while(!kbhit()){ Clock(); if(mouse==0) Mouse_on();
[* mouse active */
if(m_x>190&8&m_x<4488&8m_y>170&8&m _y<2108&&kis_m==1)
{ koy=MOUSE;pos=0;if(m_act==pos)key=ENTER; goto mm;}
if(m_x>190&8m _x<44888m _y>220&&m_y<2608&&kis_m==1)
{ key=MOUSE;pos=1;if(m_act==pos)key=ENTER; goto mm;}



if(m_x>190&&m _x<448&&m_y>270&&m _y<310&&kis_m==1)

{ key=MOUSE;pos=2;if(m_act==pos)key=ENTER; goto mm;}

if(m_x>19088&m_x<4488&m _y>320&8m_y<3608&8kis_m==1)

{ key=MOUSE;pos=3;if(m_act==pos)key=ENTER; goto mm;}

}
key=bioskey(0); mm: Mouse_off();
switch(key)
{ case UP: setcolor(7);
rectangle(189,169+pos*50,451,211+pos*50);
pos = (pos==0) ? 3 :--pos; delay(300);
setcolor(10);
rectangle(189,169+pos*50,451,211+pos*50);
break;
case DOWN: setcolor(7);
rectangle(189,169+pos *50,451,211+pos*50);
pos = (pos==3) ? 0 :++pos; delay(300);
setcolor(10);
rectangle(189,169+pos*50,451,211+pos*50);
break;
case MOUSE: setcolor(7); for(i=0;i<4;i++)
rectangle(189,169+i*50,451,211+i*50);
setcolor(10); m_act=pos;
rectangle(189,1694pos*50,451,211+pos*50);
break;
case BENTER:
Window(190,170+pos*50,450,210+pos*50,2,1,1);
PrintBg(getmaxx()/2,pos*50+190,6,Sh_memu[pos],1,1);
Time_Delay(0.3);
Window(190,170+pos*50,450,210+p0s*50,2,0,1);
PrintBg(getmaxx()/2,pos*50+190,6,Sh_mem{pos],1,1);



Time_Delay(0.5);
if(pos==0){ Close(0,0); TitleQ; }
if(pos==1){ Close(1,9); Show_VI(Q; }
if(pos==2){ Close(0,3); Train(;  }
if(pos==3){ key = ESC; goto Exit;}

Init_Menu(); Exit
break;
defanit: break;
}
} while(key!=ESC);
Close(0,0);
}
void Close(int r,int cp)
{ mti
setcolor(cp); setlinestyle(0,0,1);
if(r==1)
for(i=320;i>0;i--)
{ rectangle(i,i/1.3,getmaxx()-i,getmaxy()-i/1.3);
delay(10); }
if(r==0)
fox(i=6;i<=320;i-l—+)
{ rectangle(i,i/1.3,getmaxx()-i,getmaxy(-i/1.3);
delay(10); }
}
/* Show Title Introduction */
void Title()
{ int start,end,rel;
int keyO,page; page=1; St=0;
setfillstyle(1,9);
bar(0,0,getmaxx(),getmaxyQ);



Window(3,3,getmaxx()-3,getmaxy()-3,3,0,1);
Window(8,8,getmaxx()-8,getmaxy(-8,2,1,0);

Window(540,425,620,455,4,0,1);
PrintBg(580,440,9,"Close",1,1);

do
{ while(lkbhitQ) {  ClockQ;
if(St==0){ start = clock(); Print_Title(page); }
»end = clock();  if(mouse==0) Mouse_on();
rel = (end - start ) / CLK_TCK ;
if(re1>60){ page = (page==4) ? 1: ++page; St=0; }

/* mouse active */
if(m_x>540&&m_x<615&8&m_y>4258&8m_y<450&8ckis_m==1){key0=ESC; goto mm1;}
if(kis_m==1&&key0!=ESC){ Time_Delay(0.25); key0=ENTER; kis_m=0; goto mm1;}

}
keyO=bioskey(0); mm1l: Mouse_off();
switch(key0)
{ case ENTER:
page = (page==4) 7 1 : ++page; St=0;
break;
default: bresak;
}
} while(keyOt=ESC);
Window(540,425,620,455,4,1,1);
PrintBg(580,440,9,"Close", 1,1);
Time_Delay(0.3);
Window(540,425,620,455,4,0,1);
PrintBg(580,440,9," Close",1,1);
Close(0,5);
}
/* Print Title */



void Print_Title(int pages)
{ inti;
setfillstyle(1,9);
bar(11,11,getmaxx()-11,getmaxy()-11);
setcolor(15);
line(getmaxx()-8,getmaxy()-8,getmaxx()-8,8);
line(getmaxx()-8,getmaxy()-8,8,getmaxy()-8);
Window(540,425,620,455,4,0,1);
PrintBg(580,440,9,"Close”, 1,1);
/* Show Name Sername No. ¥/
if(pages==1)
{ PrintThai(315,450,14,"Page 1",2);
PrintThai(220,0%25+30,15,” TA3491Y Linear Machine ",2);
PrintThai(20,1*25+30,15,"", 1);
PrintThai(250,2%25+25,15, "Aaisi oA, 1);
PrintThai(160,3*25+30,15,"wwiutlum yTufad ¢ fu) 1 36013050%,1);
PrintThai(160,4*25+30,15,"W10A 701 AHA (UoM ) IHE 3601305271);
PrintThai(160,5%25+30,15,"W6930) AXASRA ( J9)) THA 36013054",1);
PrintThai(160,6%25+30,15,"W1085en usisual (fley ) sa 35103086"1);
PrintThai(20,9*25+30,15,"",1);
PrintThai(230, 10%25+30,15,"819138 711 nan", 1);
PrintThai(160,11%25+30,15,"net.szny Insgasan 1y
PrintThai(160,12*25+30,15,"A7.587# Saseiy °,1);
PrintThai(20,12*25+30,15,",1);
PrintThai(230,13*25+30,15, "mwisan sy Ithe, 1;
PrintThai(140,14%25+30,15, "mranumna TuTa@nszeaundr idhnammrnmnysiie, 1);
PrintThai(160,15*25+30,15,"84 3W {ufl 5 ...." 1);
PrintThai(20,16*25+30,15,"",1);
}
if(pages==2)



{ PrintThai(315,450,14,Page 2°,2);
PrintThai(30,0*25+30,15,™2);
PrintThai(280,1*25+30,15,"A11 ",2);
PrintThai(30,2%25+30,15,"  fuefuemediuiniudesihinulonn Trummzetiets
iz ing mmvidugaii-2);
Prh:ﬂhai(30,3*25+30,15,"nmhw1m‘1ﬂﬂnﬁ’wﬂfr’nuﬁumn{u ilesnniuiiurods
anudags Widenanlumafiuni 301?4017151111’)4',2);
Pﬁnﬂhai(30,4*25+30,15,"'lm‘]saqﬁmfuﬁﬂqm“l'luﬁewmmnﬂmiﬂi’mﬂuadwu‘m',2);
PrintThai(30,5°25+30,15," 70 I ldfuegifunindneriegdodu 2 uunile mald
Fmmned(Stator)",2);
PrintThai(30,6*25+30,15, " Hussaunsndoud lundeusumsanTed Tnoms unsiaTnnes
Rotor)Tusaegiuii*,2);
PrintThai(30,7%25+30,15,"8nurnififems IWammnedegiud uosfsondeTnnedindeuil
"2);
PrintThai(30,8*25430,15,"  yiaveesn Infhdimueiiezuisesndunouny Ae
Induction iU DC",2);
PrintThai(30,9*25+30,15, "1AS1IUL Synchromus Motor 13uAY Fasmuntosusie IWmufin
numadouiives®);
PrintThai(30,10%25+30, 15, "W Lsituanndae® 2);
PrintThai(30,11%25+30,15,"  dhniuluTaseand] dumnhdhuusinesse Infheun
@nfindnnsdauuy sLiM Tasfamained-,2);
PrinfThai(30,12%25+30, 15, "(Stator or Primary) iflutiauflegiuil unsiTained Rotor or
Secondary)”,2);
PrintThai(30,13%25+30,15,"Husuilndeudl Seiinesnfunsamsuarguuyiismessiiiv
nmnhau pldnudiees”2);
PrintThai(30,14*25+30,15,"v0 Iffndsmeuumnimnduthe,2);
PrintThai(430,15*25+30,15, "nais $ai1",2);
PrintThai(30,16*25+30,15,"",2);

}

if(pages==3)



{ PrintThai(315,450,14,"Page 3",2);
PrintThai(20,0%25+30,15,"",2);
PrintThai(230,1*25+30,15," U138 uemefidudur,2);
Prin{Thai(30,2#25+30,15,"  Linear machine 11 Electrical Machine $4 Dr. Eric R.
Laitwaite”,2);
PrintThai(30,3°25+30,15,"¥n7 Inflwnsanguidfudfunth Tassmunsnmandnms
YNV Rotating Machine”,2);
PrinfThai(30,4*25+30,15,"Heimuadeui iy uaslumsldnulimsgedonnidesnn
_ngses AN 1TU",2); g
PrintThai(30,5*25+30,15,"muue1 1 1$¥uaomiu Susdeude n:zﬁﬂmsqmtﬁmﬁamn
AR (Priction)”,2); ‘
Prinﬂ‘hai(30,6*25+3o,15,"msqq;xﬁmﬂamnﬁ'nmésu(lnerﬁa Loss) uiileimamafnadh
Linear Machine® 2);
Prma'hai(zo,7*25+3o,15,'5uu1éqmumuﬁt‘muﬁmquu'mu'lé"[ﬁu‘lu'ﬁn'mﬁmﬂﬁu
sznindTauasiisn Johidasgind-2);
PrinfThai(30,8°25+30,15,"L1e6 2w nasmygedvadidusnaniyaihivmlsdenhiliide
N17141181 Linear Machine®2); |
PrinfThai(30,9*25+30,15, "1 1 Tudmumsvudansmuna nudguiesnnqaiuin
veatundouit1diFun uazsninnsduatudes” )
PrintThai(30,10*25+30,15,"Magnetic Substance uaIEmIves Super Conductor muvarhld
Machine Sthwiin”2);
PrintThai(30,11%25+30,15,"0AB4UIN" 2);
PrintThai(30,12°25+30,15,"",2);
PrintThai(30,13%25+30,15,"",2);
PrintThai(30,14%25+30,15,"",2);
PrintThai(30,15%25+30,15,"",2);
PrintThai(30,16*25+30,15,"",2);

}

if(pages==4)
{ PrintThai(315,450,14,"Page 4",2);



setcolor(14);line(320,55,320,425);
line(15,75,625,75); rectangle(15,55,625,425);
PrintThai(230,0%25+30,15, "My iffouiitsudnyaena Tavendn 2);

PrintThai(110,1*25+30,15,"Rotating Machine Linear Machine",2);
PrintThai(20,2%25+30,15,"1. Frame ifug1l Cylindrical 1. Frame 718973 Stator s21fTu
wudu-2);

PrintThai(20,3*25+30,15,"2. tyuiinfinidly Rotating Field 2. srwnuaiimamilu

Travelling Filed",2);

PrintThai(20,4*25+30,15,"3. Primary Core it0¢ Winding 82114 3. Primary Core Lia%
Winding siflutau",2);

PrinfThai(20,5*25+30,15," tauAdeui sgiuiinTeindeudii1g"2);

PrintThai(20,6*25+30,15,"4. Secondary 9%LMIVIY Squirrel cage 4. Secondary 921ty
Conductor Plate”,2);
PrintThai(20,7%25+30,15,” Rotor A0il Alminium Barilieg1#A7 Faowezfonh
Reaction Plate 1A892",2);
PrintThai(20,8%25+30,15," 89 Rotor Unxil Ending ring Short  iifusiufiegiuiine
indeudinl1é"2);
PrintThai(20,9%25+30,15," Circuit HaM10¥89 Aluminium Bar *,2);
PrintThai(20,10°25+30,15," Ingozadeuiinieegfuiiiilde2);
PrintThai(20,11*25+30,15,"5. tafouii Taon1sd snan ihegifhuuny 5. infeudidudenh
Joauas ¥ Primary or*,2);
PrintThai(20,12%25+30,15," NNNY83 Rotor Secondary iHiuduafouitld
"2); |
PrintThai(20,13%25+30,15,"6. 3| Bearing Y8441 Rotor Shaft 1 6. §if8#S1SR Primary 16
THBYUUINTEI",2);
PrintThai(20,14%25+30,15," End-Plate Waareetuitelsd shar”2);
PrintThai(20,15*25+30,15," Myu 1AA084",2);
}
St=1;



/* Show Voltage 3 Phase & Current */
void Show_VI(Q
{ register k;
int sect,fal,fa2,fa3,fad,c_v;
int i,j,keyl,posl,m_act; m_act=posl=4,sect=1;c_v=0;
setfillstyle(1,15);
bar(0,0,getmaxx(),getmaxy());
setfillstyle(1,9);
bar(2,2,getmaxx()-2,getmaxy()-2);
Window(8,8,getmaxx()-8,getmaxy()-8,2,1,0);
Window(25,25,385,325,7,0,0);
Window(45,45,365,305,4,1,0);
PrintBg(getmaxx()/3,20,12,"SIMULATE SIGNALS",3,1);
setfillstyle(1,0); bar(50,50,360,300);
setcolor(15); setlinestyle(1,1,1);
for(i:b;i<=-8;i++)
line(55,55+30*,353,55+30%);
for(i=0;i<=10;i++)
line(55+30%*,55,55+30%*,295);
setlinestyle(0,0,1); setcolor(14);
rectangle(479,349,581,391);
for(i=0;i<d;i++)
{ Window(500,65+i*70,600,95+i*70,2,1,0);
Window(410,61+i*70,470,99+i*70,4,0,1);
PrintBg(440,i*70+80,9,Sh_VI{i],3,1);
PrintThai(120+i*60,277,15,S _VI[i],2);
setcolor(10+); setlinestyle(0,0,3);
line(90+i*60,288,115+1*60,288); }
PrintThai(140,370,15,"Time/Div 2.5ms",2);
PrintThai(60,340,15,"Volt/Div 200 v",2);



PrintThai(220,340,15,"Amp/Div 40 amp*,2);
Window(270,400,370,440,4,0,1);
PrintBg(320,420,9,"Close",3,1);
Window(480,350,580,390,4,0,1);
PrintBg(530,370,9,"CLEAR",2,1);
Window(467,425,593,466,2,1,0);
Window(470,428,498,462,2,1,1);
Window(501,428,529,462,2,0,1);
Window(532,428,560,462,2,0,1);
Window(563,428,590,462,2,0,1);
PrintThai(478,435,6,"1 2 3 472);
Window(490,400,570,420,2,1,1);
PrintThai(497,400,12,"Sections",2);
do
{ while(lkbhit()){ Clock();if(mouse==0) Mouse_on();
{* mouse active */
if(m_x>4108&8&m_x<465&8&m_y>608&8m_y<95&&kis_m==1)
{ key1l=MOUSE;pos1=0;if(m_act==pos1)key1=ENTER; goto mm2;}
if(m_x>4108&m_x<4658&8m _y>130&8&m_y<165&&kis_m==1)
{ key1=MOUSE;pos1=1;if(m_act==posl)key1=ENTER; goto mm2;}
if(m_x>41088m_x<4658&&m_y>2008&&m _y<235&&kis_m==1)
{ key1=MOUSE;pos1=2;if(m_act==pos1)keyl=ENTER; goto mm2;}
if(m_x>410&8&m_x<46588m_y>270&&m_y<305&&kis_m==1)
{ key1=MOUSE;pos1=3;if(m_act==pos1)key1=ENTER; goto mm2;}
if(m_x>4808&8m_x<575&8m_y>35088m _y<385&&kis_m==1)
{ key1=MOUSE;pos1=4;if(m_act==pos1)key1=ENTER; goto mm?2;}
if(m_x>470&8&m _x<4988&8&m _y>428&&m_y<462&&kis_m==1)
{ key1l=MOUSE;pos1=5;if(m_act==pos1)key1=ENTER;sect=0; goto mm2;}
if(m_x>501&&m_x<52988m_y>428&&m_y<462&&kis_m==1)
{ key1=MOUSE;pos1=5;if(m_act==pos1)key1=ENTER;sect=1; goto mm?2;}



if(m_x>532&&m_x<560&&m_y>428&&m _y<46288&kis_m==1)
{ key1=MOUSE;pos1=5;if(m_act==pos1)key1=ENTER;sect=2; goto mm2;}

if(m_x>563&&m_x<590&8m _y>428&&m_y<4628&8&kis_m==1)
{ key1l=MOUSE;pos1=5;if(m_act==pos1)key1=ENTER;sect=3; goto mm2;}

if(m_x>2708&m_x<365&&m_y>400&&m_y<435&&kis_m==1){key1=ESC; goto
mm2;}
}
keyl=bioskey(0); mm?2: Mouse_off();
switch(key1)
{ case UP: setcolor(9);
if(pos1==5) rectangle(487,398,572,421);
if(pos1==4) rectangle(479,349,581,391),
if(posi<4) rectangle(409,59+pos1*70,471,101+pos1*70);
posl = (posl==0) ? 5 :--posl; delay(100);
setcolor(14);
if(pos1==5) rectangle(487,398,572,421);
if(posl==4) rectangle(479,349,581,391);
if(posi<4) = rectangle(409,59+pos1*70,471,101+pos1*70);
break;
case DOWN: setcolor(9);
if(pos1==5) rectangle(487,398,572,421);
if(pos1==4) rectangle(479,349,581,301);
if(pos1<4) rectangle(409,59+pos1*70,471,101+pos1*70);
posl = (posl==5) ? O :++posl; delay(100);
setcolor(14);
if(pos1==5) rectangle(487,398,572,421);
if(posl==4) rectangle(479,349,581,391);
if(posl<4) rectangle(409,59+pos1*70,471,101+pos1>70);
break;



case MOUSE: setcolor(9);
rectangle(487,398,572,421);
rectangle(479,349,581,391); for(i=0;i<4;i++)
rectangle(409,59+i*70,471,101+i*70);
m_act=posl; setcolor(14);
if(posl==5) rectangle(487,398,572,421);
if(pos1==4) rectangle(479,349,581,391);
if(posl<4) rectangle(409,59+pos1*70,471,101+pos1*70);
break;
case ENTER: if(posl<4)
{ Window(410,60+pos1*70,470,100+pos1*70,4,1,1);
PrintBg(440,pos1*70+80,9,Sh_VI[posi],3,1);
Time_Delay(0.3); FORMAT=sect;
if(sect==1)c_v=1;if(sect==2)c_v=3;if(sect==3)c_v=T;if(sect==4)c_v=15;
if(pos1==0){ outportb(0x0300,c_v); volt(1); outportb(0x300,0x0000); }
if(posl==1){ outportb(0x0300,c_v); volt(2); outportb(0x300,0x0000); }
if(pos1==2){ outportb(0x0300,c_v); volt(3); outportb(0x300,0x0000); }
if(pos1==3){ outportb(0x0300,c_v); voli(4); outportt(0x300,0x0000); }
Window(410,60+pos1*70,470,100+pos1*70,4,0,1);
PrintBg(440,pos1*70+80,9,Sh_VI[pos1],3,1);
} if(posl==4)
{ Window(480,350,580,390,4,1,1);
PrintBg(530,370,9,"CLEAR",2,1);
Time_Delay(0.3);
setfillstyle(1,0); bar(50,50,360,300);
setcolor(15); setlinestyle(1,1,1);
for(i=0;i<=8;i++)
line(55,55+30*1,353,55+30%i);
for(i=0;i<=10;i++)
line(55+30%1,55,55+30%,295),



for(i=0;i<d;i++)
{ PrintThai(120+i%*60,277,15,S_VI[i],2);
setcolor(10+i); setlinestyle(0,0,3);
line(90+i*60,288,115+i*60,288);
Window(500,65+i*70,600,95+i*70,2,1,0); }
Window(480,350,580,390,5,0,1);
PrintBg(530,370,9,"CLEAR",2,1);
} if(posl==5)
( fal=fa2=fa3=fad=0;
sect = (sect==4) ? 1 :++sect;
if(sect==1)fal=1; Window(470,428,498,462,2,fal,1);
if(sect==2)fa2=1; Window(501,428,529,462,2,fa2,1);
if(sect==3)fa3=1; Window(532,428,560,462,2,fa3,1);
if(sect==4)fad=1; Window(563,428,590,462,2,fa4,1);
PrintThai(478,435,6,"1 2 3 4°2);
Time_Delay(0.3);

break;
default: break;
}
} while(key1!=ESC);
Window(270,400,370,440,4,1,1);
PrintEg(320,420,9,"Close",3,1);
Time_Delay(0.3);
Window(270,400,370,440,4,0,1);
PrintBg(320,420,9,"Close",3,1);
Close(0,0);
}
unsigned float Inport_ADC(void)
{ int datal,data;



datal=(float)(inportt(0x0304)&0xOFFFF);
data = (float)datal/256%50;
return(data);
}
void ADC_line(int line)
{ int xxx;
if(line==4)line=1;
if(line==1)xxx=0x0080;
if(line==2)xxx=0x0090;
if(line==3)xxx=0x00B0;
outportt(0x0302,xxx); }

[* clock ¥/
void Clock()
{ inregs.h.ah=0x2C,
intdos(&inregs,&coutregs);  gotoxy(71,2);
printf("%.2d:%.2d:%.2d" outregs.h.ch,outregs.h.cl,outregs.h.dh);
Mouse_active();
3
char *Volt;
/* Show wave form voltage */
void volt(int vi)
{ int k;
float Vin;
ADC_line(vi);  delay(500);
Vin = (10¥Inport_ADCOQ);

setlinestyle(0,0,3);
for(k=0;k<300;k++)
{ if(vi==1)

{ setcolor(10);



line(55+k, 175+(Vin/d.5)*sin((k*3.1416)/120+3.1416),55+k+1,175+(Vin/4.5) *sin(((k+1)*3.1416)
/120+3,1416)); }

if(vi==2)
{  setcolor(11);
line(55+k,175+(Vin/4.5) *sin((k *3.1416)/120+5.231),55+k+1,175+(Vin/4.5) *sin(((k+1)*3.1416)
/120+5.231)); }

if(vi==3)
{  setcolor(12);

line(55+k, 175+(Vin/4.5)*sin((k*3.1416)/120+7.329),55+k+1,175+(Vin/4.5) *sin(((k+1)*3.1416)
/12047.329)); } '
if(vi==4)
{  setcolor(13);
line(55+k,175+(Vin*FORMAT/Ratio) *sin((k*3.1416)/120+4.712),
55+k+1,175-+(Vin*FORMAT/Ratio) *sin(((k+1) *3.1416)/120+4.712));  }
}

if(vi==4)Vin=Vin*FORMAT/Ratio;
gevi(Vin,4,Volt);
Window(500,65+(vi-1)*70,600,95+(vi-1)*70,2,1,0);
PrintEg(550,80+(vi-1)*70,4,Volt,2,1);
if(vi<=3)PrintBg(585,80+(vi-1)*70,4,"V",1,3); /
if(vi==4)PrintBg(585,80+(vi-1)*70,4,"A",1,3);

}
/* Show Train Control System */
void Train()
{ int key3,posi,posd,pos3,m_act;
int format,fal,fa2,fa3;
nt sp,inc,dec,seq;
int Speed,Run_stop;



int i,ii,iiiiili; BBB=20; m_act=0;
setfillstyle(1,7);
bar(0,0,getmaxx(),getmaxy();
Window(5,5,getmaxx()-5,getmaxy()-5,3,1,1);
setfillstyle(1,3);
bar(15,15,getmaxx()-15,getmaxy(Q-15);
for(i=1;i<=16;i++)
{ Loon(i);}
Window(90,150,210,295,2,1,0);
PrintThai(105,275,15,"Level Speed”,2);
setfillstyle(1,15);
bar(120,170,180,270);

Window(300,200,400,250,4,0,1);
PrintRg(350,225,4,"RUN",S,1);
Window(480,200,580,250,4,0,1);
PrintBg(534,225,1,"STOP",5,1);
/* Setting Speed Run ¥/
Window(300,290,400,330,3,0,1);
PrintBg(350,310,5,"Speed”,3,1);
Window(300,340,400,380,2,1,0);
Window(303,344,347,376,2,0,1);
Window(351,344,395,376,2,0,1);
PrintThai(312,350,8,"INC DEC",2);
/* Setting Format Run */
Window(480,290,580,330,3,0,1);
PrintBg(530,310,5,"Format”,2,1);
Window(480,340,580,380,2,1,0);
Window(483,343,510,377,2,1,1);
Window(513,343,543,377,2,0,1);



Window(546,343,576,377,2,0,1);
PrintThai(490,350,6,"1 2 3".2);

/* Show Voltages & Currents 3/
PrintBg(445,50,3,"Show",2,1);
PrintThai(350,68,12,"Volt & Current & Velocity",2);
PrintThai(370,95,5," Voltage Volt",2);
PrintThai(370,120,5,"Current Amp",2);
PrintThai(370,145,5," Velocity m/s",2);
PrintThai(370,170,5,"Running round”,2);
Window(390,425,490,455,4,0,1);

PrintEg(440,440,9,"Close",1,1);

[* Show Round  */
Window(100,430,180,460,2,1,0);
Window(182,430,200,445,3,0,1);
Window(182,446,200,460,3,0,1);

govi(BBB,4,Volt);
PrinfBg(140,445,13,Volt, 1,1);
PrintBg(145,415,13,"Auto Stop®,1,1);

setcolor(14);

rectangle(299,199,401,251);

posi=0; posd=0; format=0; i=ii=iit=iiii=0;

fal=1; fa2=fa3=0;

ADC_line(1);  sp=0; inc=0; dec=0; Speed=25; Run_stop=0; FORMAT=0;
do
{ while(lkbhitQ){ Clock(); Mouse_on();
if(i==16)i=0; if(ii==16)1i=0; if(iii==16)iii=0; if(iiii==16)iiii=0;
if(Run_stop==1)
{ i iy diiy dili+; if(i==11i%2==0)Show_Vahe(i);
if(fal==1){ FORMAT=0; Loon_Run(j,12); FORMAT=1; Loon_Run(ii,12);



if(fa2==1){ FORMAT=0; Loon_Run(j,12); Loon_Run(ii,12);
FORMAT=2; Loon_Run(iii,12); }
if(fa3==1){ FORMAT=0; Loon_Run(j,12); Loon_Run(ii,12); Loon_Run
(i, 12);
FORMAT=3; Loon_RungGjiii,12); }
delay(100); if(ROUND<=3)delay(1500-AAA*20); AAA++;
if(ROUND>3) { AAA=D;
for(seq=50;seq>Speed;seq--)delay(20); /*Remark delay 20-50%/ }
Loon_Run(i,14);
if(ROUND==BBB){posd=1;posi=0;key3=ENTER;goto mm3;}
}
/* mouse active ¥/
if(m_x>300&8m_x<4008&8&m_y>2008&&m_y<250&&kis_m==1)
{ key3=MOUSE;pos3=0;if(m_act==pos3)key3=ENTER;posd=0;posi=0; goto mm3;}
if(m_x>480&8am_x<580&8m _y>2008&8m _y<250&&kis_m==1)
{ key3=MOUSE;pos3=1;if(m_act==pos3)key3=ENTER;posd=1;posi=0; goto mm3;}
if(m_x>30088m_x<4008&8m_y>29088m_y<3288&&kis_m==1)
{ key3=MOUSE;pos3=2;if(m_act==pos3)key3=ENTER;posd=0;posi=1; goto mm3;}
if(m_x>48088mm_x<580&&m _y>290&8m_y<328&&kis_m==1) -
{ key3=MOUSE;pos3=3;if(m_act==pos3)key3=ENTER;posd=1;posi=1; goto mm3;}
if(m_x>90&&m_x<205&8&m_y>1508&8m_y<2958&&kis_m==1){key3=SPBAR;goto
mm3;}
if(m_x>390&8m_x<4908&8&m _y>425&8m _y<4508&kis_m==1){key3=ESC; goto mm3;}
if(m_x>183&&m_x<196&&m_y>423&&m_y<441&8&kis_m==1){key3=0x03;CCC=2;goto
mm3;}
if(m_x>183&8&m_x<196&8m_y>4488&&m _y<4568&kis_m==1){key3=0x03;CCC=3;goto
mm3;}
}
key3=bioskey(0); mm3: Mouse_off(;
switch(key3)



{ case LEFT: setcolor(14);posd=0;
if(posi==0) rectangle(299,199,401,251);
if(posi==1) rectangle(299,289,401,331);

delay(300); setcolor(3);

if(posi==0) rectangle(479,199,581,251);

if(posi==1) rectangle(479,289,581,331);

break;
case RIGHT: setcolor(14); posd=1;
if(posi==0) rectangle(479,199,581,251);
if(posi==1) rectangle(479,289,581,331);
delay(300); setcolor(3);
if(posi==0) rectangle(299,199,401,251);
if(posi==1) rectangle(299,289,401,331);
break;
case UP: setcolor(14); posi=0;
if(posd==1) rectangle(479,199,581,251);
if(posd==0) rectangle(299,199,401,251);
delay(300); setcolor(3);
if(posd==0) rectangle(299,289,401,331);
if(posd==1) rectangle(479,289,581,331);
break;
case DOWN: setcolor(14); posi=1;
if(posd==1) rectangle(479,289,581,331);
if(posd==0) rectangle(299,289,401,331);
delay(300); setcolor(3);
if(posd==0) rectangle(299,199,401,251);
if(posd==1) rectangle(479,199,581,251);
break;
case MOUSE: setcolor(3);
rectangle(479,289,581,331);



rectangle(299,289,401,331);
rectangle(299,199,401,251);
rectangle(479,199,581,251);
setcolor(14); m_act=pos3;
if(pos3==0)rectangle(299,199,401,251);
if(pos3==1)rectangie(479,199,581,251);
if(pos3==2)rectang}e(299,289,401,331);
if(pos3==3)rectangle(479,289,581,331);
break;
case SPBAR: if(posd==0&&posi==1)
{ if(inc==1){ if(Speed==49)Speed--; Speed++;}
if(dec==1){ if(Speed==1) Speed++; Speed--;}
setfillstyle(1,13);
bar(120,270,180,270-Speed*2);
setfillstyle(1,15); delay(40);
bar(120,170,180,270-Speed*2);
}
 breal;
case 0x03: if(CCC==28&Run_stop==0){
Window(182,430,200,445,3,1,1); Time_Delay(0.2);
Window(182,430,200,445,3,0,1); BBB++;}
if(CCC==3&&Run_stop==0){
Window(182,446,200,460,3,1,1); Time_Delay(0.2);
Window(182,446,200,460,3,0,1); BBB--;}
Window(100,430,180,460,2,1,0);
gevi(BBB,4,Volt);
PrintBg(140,445,13,Volt, 1,1);

case ENTER:
if(posd==0& &posi==0)



{ Window(300,200,400,250,4,1,1);
PrintBg(350,225,4,"RUN",S,1);

Loon_Run(i+1,14);Loon_Run(i+2,14);Loon_Rim(i+3,14);
Time_Delay(0.3); Run_stop=1;

ROUND=i=0; ii=i+1;iii=i+2;iiii=i+3;
Window(300,200,400,250,4,0,1);
PrintBg(350,225,4,"RUN",5,1);

if(fa3==1)Loon_Run(iii+1,12);

Loon_Run(i+1,12);
setfillstyle(1,13);
bar(120,270,180,270-Speed*2);
}
if(posd==188posi==0)

{ Window(480,200,580,250,4,1,1);
PrintBg(534,225,1,"STOP",5,1);

if(i==16)i=0;

outport0x0300,0x0000);

outportb(0x0301,0x0000);
Loon_Run(i+1,14);Loon_Run(i+2,14);Loon_Run(i+3,14); N

ROUND=i=fi=iiiiiii=0;
Time_Delay(0.3); AAA-RM_W;
Window(480,200,580,250,4,0,1);
PrintEg(534,225,1,"STOP",5,1); }
if(posd==0&&posi==1)

{ Window(300,290,400,330,3,1,1);
PrintBg(350,310,5,"Speed”,3,1);
Time_Delay(0.2); inc=dec=0;

sp= (sp==1)? O :++sp;

if(sp==0)inc=1; Window(303,344,347,376,2,inc,1);

if(sp==1)dec=1; Window(351,344,395,376,2,dec,1);



PrintThai(312,350,8,"INC DEC".2);
Window(300,290,400,330,3,0,1);
PrintBg(350,310,5,"Speed”,3,1); }

if(posd==1&&posi==1)
{ Window(480,290,580,330,3,1,1);
PrintBg(530,310,5, "Format®,2,1);
Time_Delay(0.2); fal=fa2=fa3=0;
format = (format==2) ? O :++format;
if(format==0)fal=1; Window(483,343,510,377,2,fal,1);
if(format==1)fa2=1; Window(513,343,543,377,2,fa2,1);
if(format==2)fa3=1; Window(546,343,576,377,2,fa3,1);
PrintThai(490,350,6,"1 2 3°,2);
Window(480,290,580,330,3,0,1);
PrintBg(530,310,5,"Format",2,1); }
break;
default: break;
}
} while(key3!=ESC);
outportb(0x0300,0x0000);
outportb(0x0301,0x0000);
Window(390,425,490,455,4,1,1);
PrintBg(440,440,9,"Close",1,1);
Time_Delay(0.3);
Window(390,425,490,455,4,0,1);
PrintBg(440,440,9,"Close",1,1);
Close(0,0);
}
void Show_Value(int i)
{ float Valse;
setfillstyle(1,3);



bar(440,85,485,140);
Value = (10*Inport_ADC(Q)); /* Voltage */
govi(Value,4,Volt);
PrintThai(445,95,4,Volt,2);
Value = Value*(1+FORMAT)/Ratio; /* Current */
gevi(Value,4,Volt);
PrintThai(445,120,4,Volt,2);
Value = 0;  if(i==1) {
bar(440,140,485,195);
if(ROUND!=0) { en_velo = clock();
Valie = 15.2*CLK_TCK/(en_velo - st_velo); /* Velocity */
} ROUND++;
gevi(Value,4,Volt);
PrintThai(445,145,4,Volt,2);
gevi(ROUND 4, Volt);
PrintThai(445,170,4,Volt,2);
st_velo =clock(); }
}
void Loon(int mumber)
{ int rad,In,angl,ang2;
Mouse_off();
setcolor(3);
if((number>3 & &number<9)li(mumber>11&&number<17))
{
if(mumber>=12&&number<=16)
{ rad=number-12; In=144; ang1=0; ang2=36;}
if(mmber>=4& S&mmber<=8)
{ rad=number-4; In=300; ang1=180; ang2=216;}
setfillstyle(1,14);
pieslice(150,In,ang1+(rad *36),ang2+(rad*36), 100);



setfilistyle(1,3);
pieslice(150,144,0,180,70);
pieslice(150,300,180,360,70);
}
if((number>0&&mumber<4)li(oumber>8& Smmber<12))
{  setfillstyle(1,14);
if(mumber>=1&&number<=3)
{ rad=number-1; angl=51; ang2=145; }
if(mumber>=9&&number<=11)
{ rad=9-mumber; angl=221; ang2=249; }
bar(angl,ang2+(rad*52),ang1+28,ang2+(rad *52)+50);
} Mouse_on();
}
void Loon_Run(int number,int cp)
{ int rad,In,ang1,ang?2;
Mouse_off();
setcolor(14);
if((mumber>3&&mumber<9)l(mumber>118&8&mmber<17))
{
if(mmmber>=12&&nmumber<=16)
{ rad=number-12; In=144;}
if(mmber>=4&&mmber<=8)
{ rad=number-4; In=300;}
angl=18+rad*36; ang2=18+rad*36;
setfillstyle(1,cp);
if(in==300)
fillellipse(150-85*cos(PI *ang1/180),In+85*sin(PI *ang2/180),10,10);
if(ln==144)
fillellipse(150+85*cos(PI *ang1/180),In-85*sin(PI *ang2/180),10,10);
}



if((number>0&&mmber<4)i(mumber>8&Smumber<12))
{ setfillstyle(1,cp);
if(mumber>=1&&mmber<=3)
{ rad=number-1; angl=51; ang2=145; }
if(number>=9& &mumber<=11)
{ rad=9-number; angl=221; ang2=249; }
fillellipse(ang1+15,ang2+(1Rd*52)+25,10,10);
}  out(mumber,cp); Mouse_onQ;

/* outport 8255 */
out(int num,int sw)
{ int O_data,
if(RORMAT==0);
if(FORMAT==1&&sw==12)

{ if(mum==16){ outportt(0x300,0x0003); outportb(0x301,0x0000); }
if(mum==15){ outporth(0x300,0x0006); -outportb(0x301,0x0000); }
if(mm==14){ outportb(0x300,0x000C); outportk(0x301,0x0000); }
if(mm==13){ outportb(0x300,0x0018); outportb(0x301,0x0000); }
if(num==12){ outportb(0x300,0x0030); outportb(0x301,0x0000); }
if(mum==11){ outportb(0x300,0x0060); outportb(0x301,0x0000); }
if(mm==10){ outportb(0x300,0x00C0); outportb(0x301,0x0000); }
if(mm==9){ outporth(0x300,0x0080); outportb(0x301,0x0001); } -
if(num==8){ outportt0x300,0x0000); outportb(0x301,0x0003); }
if(aum==7T){ outportb(0x300,0x0000); outporth(0x301,0x0006); }
if(mm==6){ outporth(0x300,0x0000); outportb(0x301,0x000C); }
if(mm==5){ outportb(0x300,0x0000); outportb(0x301,0x0018); }
if(mum==4){ outportb(0x300,0x0000); outporth(0x301,0x0030); }
if(mm==3){ outportt(0x300,0x0000); outportb(0x301,0x0060); }
if(mm==2){ outportb(0x300,0x0000); outport(0x301,0x00C0); }



}

if(mm==1){ outportb(0x300,0x0001); outportt(0x301,0x0080); }

f(FORMAT==2&&sw==12)

{

if(mum==16){ outportb(0x300,0x0007); outportb(0x301,0x0000); }
if(mum==15){ outportt(0x300,0x000E); outportb(0x301,0x0000); }
if(oum==14){ outportb(0x300,0x001C); outportb(0x301,0x0000); }
if(mm==13){ outportb(0x300,0x0038); outport0x301,0x0000); }
if(mm==12){ outportix0x300,0x0070); outporth(0x301,0x0000); }
if(num==11){_ outportb(0x300,0x00E0); outportb(0x301,0x0000); }
if(num==10){ outportb(0x300,0x00C0); outportb(0x301,0x0001); }
if(num==9){ outportb(0x300,0x0080); outportb(0x301,0x0003); }
if(num=8){ outportb(0x300,0x0000); outportb(0x301,0x0007); }
if(num==7){ outportx(0x300,0x0000); outportb(0x301,0x000E); }
if(num==6){ outportb(0x300,0x0000); outportb0x301,0x001C); }
if(num==5){ outportb(0x300,0x0000); outportb(0x301,0x0038); }
if(tnum==4){ outportb(0x300,0x0000);  outportt(0x301,0x0070); }
if(num==3){ outportb(0x300,0x0000); outportb(0x301,0x00E0); }
if(num==2){ outportb(0x300,0x0001);  outportb(0x301,0x00C0); }
if(mum==1){ outportb(0x300,0x0003); outportt(0x301,0x0080); }
}

if(FORMAT==3&&sw==12)

{

if(mm==16){ outportb(0x300,0x000F); outportb(0x301,0x0000); }
iftoum==15){ outportt(0x300,0x001E); outporth(0x301,0x0000); }
iftmm==14){ outportb(0x300,0x003C); outportb(0x301,0x0000); }
if(oum==13){ outportb(0x300,0x0078); outporth(0x301,0x0000); }
if¢mm==12){ outportb(0x300,0x00F0); outportb(0x301,0x0000); }
if(mm=11){ outportb(0x300,0x00E0); outportb(0x301,0x0001); }
if(mm==10){ outportt(0x300,0x00C0); outporth(0x301,0x0003); }



if(mum==9){ outportb(0x300,0x0080);
if(num=8){ outport(0x300,0x0000);
if(aum==7){ outporth(0x300,0x0000);
if(num==6){ outportt0x300,0x0000);
if(aum==5){ outporth(0x300,0x0000);
if(mm==4){ outporth(0x300,0x0000);
if(mmm==3){ outporttX0x300,0x0001);
if(num==2){ outportb(0x300,0x0003);
if(num==1){ outportb(0x300,0x0007),
}
}
void Init_mouse()
{ int x,y;
union REGS regs;
regs.x.ax=0;
int86(0x33,8eregs, Sregs);
}
void Mouse_on()
{ umion REGS regs;
regs.x.ax=1;
int86(0x33,8xregs,&regs);
mouse=1;
}
void Mouse_active()
{ union REGS regs;
regs.x.ax=3;
nt86(0x33,8cregs, &regs);
kis_m=regs.x.bx & 3;
Im_X=Tegs.X.CX;

m_y=regs.x.dx;

outportb(0x301,0x0007); }
outportb(0x301,0x000F); }
outportb(0x301,0x001E); }
outportb(0x301,0x003C); }
outportb(0x301,0x0078); }
outportb(0x301,0x00F0); }
outportb(0x301,0x00E0); }
outportb(0x301,0x00C0); }
putportb(OxBOl,OxOOSO); }



void Mouse_off(Q)

{ union REGS regs;
regs.x.ax=2;
int86(0x33,8regs,&regs);
mouse=0;
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mynd 1n. dydandnlfluaumaliane

a half-width of primary stack , m

B fhux density , T

c half-width of secondary plate , m

d thickness of secondary plate , m

f frequency , Hz

B time-average force , N

R levitation force , N

B, -normal force , N

g airgap , m

G goodness factor

T amplitude of linear current density , A/m

k, winding factor

K overhang correction factor

k,or K, Carter's coefficient

K airgap leakage coefficient

K, skin-effect coefficient

L self-inductance , H

M mutual inductance , H

p number of pole pairs

R,R, primary , secondary resistance (per phase) , ohm
3 slip

w number of turns per phase

Xn magnetizing reactance (per phase) , ohm
B=2xm /A wave number , m'1

A=2t wave length , m

@ angular frequency , rad / sec

$ flux , weber

o conductivity , S / m

T pole pitch , m
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DSLIM
EMB
EML
HMTM

LMO

LSHM
LSM

PMLMO
PMLSM
PMLSTM

SLIM
VRLSTM

double-sided linear induction motor
electro magnetic bearing

electromagnetic launcher

helical motion tubular motor

hybrid permanent magnet linear stepper motor
high-speed ground transportation

linear electric motor

longitudinal fhux

linear synchronous homopolar motor
linear induction motor

linear levitation machine

linear motor

linear oscillating motor

linear reluctance motor

linear synchronous homopolar motor
linear synchronous motor

linear stepper motor

permanent-magnet linear motion oscillator
permanent-magnet linear synchronous motor
permanent-magnet linear stepper motor
transverse flux

tubular linear induction motor

single-sided linear induction motor

variable-reluctace linear stepper motor
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