dal) il aall clile jagatt il disla At
(B 8) Al l) dusigh) (B i pll 45 s G g SIS A ol (eSS Ciay

scidldall alac |
cn sl ldllae gl
Juad paall 1e sana ) e

Ouds o ) and e
M\.\mdgﬁmiem

s )
ash| ) daa) asd) /i

il ) Ansigl pud
Feutig ) A1

TELTR s &dﬁ\ daala




AN
asa ol aa sl A an

:‘“,Jw Jé

30T il G b el WIE fobind &0Mag alll 5))
(Gt lsaTing alle lsho

subasl dll §ouo

(56) A1 ¢ Y 5,50



slaay)

L) 5 jae 5 dadlall LS ) ale el 8 Ola¥) I A el G claadl )
ook Gl Al gy ada Y Ll g i A L Al

o S

il (a2 5 alay cala 8 e lie il e bell) | el i Ly Sils 3,0 L el

A

o S

o (0 ) Dl Ji Lima agd) (g glasy 0l | il jedan W ey 0l abY) =) s pa 0l )
VAV O3 agdit duda (s g dun ) g U () gaaiony ab 5 Ui g8 g5 Ly 8 (paka

g Fde g iy AIga)

B ma JAbad Ge Ol Jaa e dansl an e LAl 85 AY) e agn (e )



Oldal) g <)

ranf as ) MY W lineyly Kl ani o Uped 43 cJuealls glijall (e WU
ESIL ddde ailie (e U (531 aua)y)

O U Calilas g piall 138 8 Gaall 2y L ae e JS () LS s pais dlgdl) g
o S Lie AU aafiag U oged Las (pualy agilile lo Ly

aldall Uliantl aga e agldy Ll (gyaall dilie feudl) Laslay ohe ¥ slay) J<I <l
s Uyl g palsiall agall 138 7 haly JLes] 3 Ugae b (a3l Joumge S IS L Ad pedl)s
15038 Laa puanly agilil€e o Ly o ) oy il W Wanay e b L) Sy oals

s JS Lo 4l aalag W



saliiuall

Can G dfnl)l GlSiaall ol 8 andias Al clalll sae A dadledd (V) aSaall aladsi) &
a3 LSl e ALK lasbeall gany Cilll (3yh Ay 2 . Jlally 2gally calgll (1 A8l

C{.’iu‘oj ICd L.ZLIJ d.;).db ‘:;3}..43\ u.u‘ | &= 4\3 ‘Ajﬁj 4_'.'1“).1 é).in a_é)uj }.\3}&){}“ z\.u:bd

e Sl HLaa) 25 el daag Adall Gl aall Glile hgad A4Sl 7 3ga) aranal & ekl

Al S ) cilile (i Lpay adlgl) ()l



Abstract

Automatic control was used to address the problem of the number of windings
that are used to wind the induction motors in terms of accuracy and saving time,
effort and money. After studying the methods of winding and collecting
sufficient information about the components, the Arduino was studied and the
methods of programming it and connecting it with the optical sensor, relay, LCD
screen and pressure switches were studied. A model of a winding machine for
induction motors was designed, and after making sure that the design was

correct, it was implemented on the ground and the prototype is tested.
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Code (1) @ala

#include <Keypad.h>
/I Character to hold key input
charkeypressed;
/I Constants for row and column sizes
const byte ROWS = 4;
const byte COLS =4;
/I Array to represent keys on keypad
charhexaKeys[ROWS][COLS] ={
{'1','2",'3", 'A'},
{"'4','5",'6", 'B'},
{7','8','9", 'C'},
{=*','0",'#, 'D"}
h
/I Connections to Arduino
byterowPins[ROWS] = {10, 9, 8, 7};
bytecolPins[COLS] = {6, 5, 4, 3};
/I Create keypad object

Keypad myKeypad= Keypad(makeKeymap(hexaKeys), rowPins, colPins, ROWS,
COLYS);

#include <LiquidCrystal.h>
LiquidCrystallcd(12, 11, 14, 15, 16, 17);

#define relay 13
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int sensor = 2;
intbottondown = 18;
intbottonup = 19;

unsigned long start_time = 0;
unsigned long end_time = 0;
int steps = 10;

int stepsl = 15;

int steps2 = 20;

/[float steps_old=0;

/[float temp=0;

/[float rps=0;

void setup()

{

Serial.begin(9600);
Icd.begin(16, 2);
pinMode(relay, OUTPUT);
pinMode(sensor,INPUT_PULLUP);
Icd.setCursor(0,0);
Icd.print(**motor-winds");

}

void loop()

{

keypressed = myKeypad.getKey();

/[Constantly waiting for a key to be pressed
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while(keypressed == "1"){

start_time=millis();

end_time=start_time+100;

while(millis()<end_time)

{

if(digitalRead(sensor) || digitalRead(bottondown))
{

steps=steps-1;

if (steps < 1){

steps = 0;

digitalWrite(relay,HIGH);
}

else if (steps>=1){digitalWrite(relay,LOW);}

while(digitalRead(sensor) || digitalRead(bottondown));
}

Icd.setCursor(13,0);

Icd.print(steps);

led.print(" ™);

}

start_time=millis();

end_time=start_time+100;

while(millis()<end_time)

{
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if(digitalRead(bottonup))
{
steps=steps+1;
if (steps >=1){
digitalWrite(relay,LOW);
}
else if (steps<1){digitalWrite(relay,HIGH);}
while(digitalRead(bottonup));
}
Icd.setCursor(13,0);
Icd.print(steps);
lcd.print(" ™);
}
}
while (keypressed == "2"){
start_time=millis();
end_time=start_time+100;
while(millis()<end_time)
{
if(digitalRead(sensor) || digitalRead(bottondown))
{
stepsl=stepsl-1;

if (stepsl < 1){
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stepsl = 0;
digitalWrite(relay,HIGH);
}
else if (steps1>=1){digitalWrite(relay,LOW);}
while(digitalRead(sensor) || digitalRead(bottondown));
}
Icd.setCursor(13,0);
Icd.print(stepsl);
lcd.print(" '™);
}
start_time=millis();
end_time=start_time+100;
while(millis()<end_time)
{
if(digitalRead(bottonup))
{
stepsl=stepsl+1;
if (stepsl >=1){
digitalWrite(relay,LOW);
}
else if (stepsl<l){digitalWrite(relay,HIGH);}
while(digitalRead(bottonup));

}
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Icd.setCursor(13,0);
Icd.print(stepsl);
lcd.print(" ™);
}
}
while (keypressed == '3"){
start_time=millis();
end_time=start_time+100;
while(millis()<end_time)
{
if(digitalRead(sensor) || digitalRead(bottondown))
{
steps2=steps2-1;
if (steps2 < 1){
steps2 = 0;
digitalWrite(relay,HIGH);
}
else if (steps2>=1){digitalWrite(relay,LOW);}
while(digitalRead(sensor) || digitalRead(bottondown));
}
Icd.setCursor(13,0);
Icd.print(steps2);

lcd.print(" );
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}
start_time=millis();
end_time=start_time+100;
while(millis()<end_time)
{
if(digitalRead(bottonup))
{
steps2=steps2+1,;
if (steps2 >=1){
digitalWrite(relay,LOW);

}

else if (stepsl<i){digitalWrite(relay,HIGH);}

while(digitalRead(bottonup));
}

Icd.setCursor(13,0);

Icd.print(steps2);

led.print(" ™);

}
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Data sheet (2) @ala

LM393, LM393A, LM293, LM2903, LM2903V

MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage vee +360r 218 Vdc
Input Differential Voitage Range ViDR 36 Vdc
Input Common Mode Voltage Range VICR -0.310 436 Vdc
Qutput Short Circut-to-Ground Isc Continuous mA
Output Sink Current (Note 1) ISink 20
Power Dissipation @ Ta = 25°C PD 570 mw
Derate above 25°C 1/Rgya S7 mw/°C
Operating Ambient Temperature Range Ta *C
LM293 -251t0 485
LM393, 393A 010470
LM2203 -40 10 4105
LM2903V -4010 4125
Maximum Operating Junction Temperature T J(max) *C
LM393, 393A, 2203, LM2203V 125
LM293 150
Storage Temperature Range ng -65t0 +150 °C

ELECTRICAL CHARACTERISTICS (Vce =5.0Vde, Tiows=TA < Thi

.* unless otherwise noted.)

LM393A
Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Note 2) Vio mv
Ta=25C - 1.0 20
Tiow = TA = Thigh - - 40
Input Offset Current o nA
Ta=25C - £50 £50
Tiow = TA = Thigh - - £150
Input Bias Current (Note 3) g nA
Ta=25C - 25 250
Tiow < TA = Thigh - - 400
Input Common Mode Voltage Range (Note 4) VIcR \Y
Ta=25°C 0 - Vee -1.5
Tiow = TA = Thigh 0 - Ve -2.0
Voltage Gain R = 15k0, Vg = 15 Vde, TA = 25°C AyoL 50 200 - VimV
Large Signal Response Time - - 300 - ns
Vin = TTL Logic Swing, Vyef = 1.4 Vdc
VRL =50Vdc, R =5.1k0, Ty =25'C
Response Time (Note 5) VRL = 5.0 Vdc, R = 5.1 kQ, TA = 25°C TLH - 13 - us
Input Differential Voltage (Note 6) Vip - - Vee v
All Vi, = Gnd or V- Supply (if used)
Output Sink Current ISink 6.0 16 - mA
Vin = 1.0 Vdc, Vin+ =0 Vdc, Vo = 1.5 Vdc, TA = 25°C
Qutput Saturation Voltage VoL mV
Vin = 1.0 Vdc, Vjns = 0 Vdc, Igink = 4.0 mA, T4 = 25°C - 150 400
Tiow = Ta = Thigh - - 700

*Tiow = 0°C, Thigh = #70"C for LM393/393A

NOTES: 1. The maximum output current may be as tigh as 20 mA, mdependent of the magnitude of V¢ . output short circuits to V¢ can cause excessive

heating and eventual destruction.

2. At output switch pomnt, V(o = 1.4 Vdc, Rg = 0 O with V¢ from 5.0 Vdc to 30 Vdc, and over the full input common mode range (0Vio Voo = -1.5V).
3. Due 10 the PNP transistor inputs, bias current will flow out of the inputs. This current is essentially constant, ndependent of the output state, there

fore, no loading changes will exist on the mput lines

4. Input common made of either input should not be permitted to go more than 0.3 V negative of ground or mnus supply. The upper limit of common

mode rangeisVgc -1.5V.

5. Response time is specified with 3 100 mV step and 5.0 mV of overdrive. With larger magnitudes of overdrive faster response times are obtainable
6. The compatator will exhibit proper output state & one of the inputs becomes greater than V¢ ¢, the other input must remain within the common mode
range. The low input state must not be less than -0.3 V of ground or minus supply.
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