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e Load Jeall die jaiie () glite (e W) &l jaiall ¢ jall
w G elldg Cgliia ) jaiie e ) 2l Tase &
. Mot . o . . Ny
= a e e ull e G )OSR 5 el a8 fase

(24)J84) ia

ATV Jaad A DU S jaal) JLEA) (2.1.2

5ol Qg ade duln o eVl g ogohall g deadiued) S jad) Ul S
o Lalal HS1 068 O g A gandl @ 1 Ml e agpedat o 530 o 5al) o) @l o ekl
il ol @d )l 5o

T :
T » Terque

aoedl —dc jull jiaa 24 03

T, > T,

Fx dm( tana+tan,8>

T. =
r 2 1—tanatanp

_ 20 %0.8(0.3183 + 0.020)
~ 2(1-(0.3183 * 0.020))

= 2.72 [N.m]

T
ale dga qaie e 3 Al (26) 5 (25) JSGIL Gadl el L) a3 agle ol
T = o ¥ aie Ghas n=183rpm & Uses 050 e 4 0lls V=120
[ = ool HS Hadunyg Baalgll 30l & & 780 « oS Gy 1.962 N.m
% m=0.15kg o= 455 5 p=432W e &b jaiw 5 0.36 4
g Gl ) slaall e 4 it s 2D 53D Cisas) a8 S (8 Aehaiind s &l
(X, V)0 sinnal

&” Dimensions Diagram:
"

1‘ :“ - 12“‘
A ‘

i1 D37

55

| \ i1z

Rated voltage: 12V —
MNo-load speed: 183g ',',;\ \“""51:: B ot
Rated torque: 2kg.cm & )
Encoder accuracy: 780 : o
Rated current: 360mA SRR
Original speed: 11000rpm

Power: 4.32W

Weight: About 150g

& el ciliea) sa 25 JSA
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GEAR MOTOR 12V 60 RPM BIG

e

L il el dae (312

Specifications:

P (7)) simall grasa s Claiiall yy yaiy a6y o g (521 & jaall Ayl Lo

. 12vDC
. 60RPM
: Eéi?frfféximﬁg shaft]: 47mm (27)@‘-’ M}d\ U—’M\}“ﬂ-’ °J\:‘:‘5‘ ("‘5

« Shaft length: 21mm
» Total length: 68mm
« Shaft diameter: 6mm

+ Weight: 138g )MJGA@MUALES’:H}T=3N.TH°J\JSAQ\9€)MQ:‘@}€—°'

3 el il sa 27 S8
m = 0.138kg s> 435 sn = 60 rpm gsbi aie yuy V = 120

Controller Motor Driver : - “ DC g‘ﬂ x ‘L’..g.al:ijs\ EB‘QA:\S\ (4.1.2

[ ] setor [ D] o T=Ka® la

Position Feedback
(encoder or resolver)

Ea = Ka®Fw

[ 2B ;
MRS Sl sl et il s bl il e iy ¢ sl e ol 2a
Lia s g " AUl s S paie S aie 3k (e Gl gl 4ty DC el Jilally
dadina Uad 3 5L8) Ga b g 40 oSy o (R ol 050 a0 (@ ~ T) Al
(& e a8 U8 (5SS Ly S el S G138 (28) JSAL e 5o 58 LS
Jaadl dpdad yuaty o)) ) sall oladl yasd Syl jaall o je 8 e s g ) L
O (Saa 5 Aelull Gl slaily a8 o (Sae ilall Clile yaiasal) Sl & jaa 34l Cua
Aadizaal) Uadll 55L3) (33 5k e adaliil) ddads 4,005 23 e Ll G jlae oladl (uSe 503
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“agall Uas 5 L)
ity Ay (a4 Cealinal) a1 o 5 DC S jad Sl oSl 8 Fyuasi 1) A

s Al Sl eS Gubline ol T Cun el Cala 3 lal Jyshall a3l culil
G el Ll Qeay agall Uad 5 i) 8 Lalial) paeall dagm diall 4le 35y (ulu)

" 8l i3l e it e 8 58 e sl Al dad ) il

IS ma o il Kol Aaliil (e aall 8 aial) juslial) () 1Al 3 94 (5.1.2
Vag Gl p8 e ol A JRal 5 LE) (b Al Laileall @l 3 el DC
Glald 4hall 5 dagiall o "La "5 "Ra el O Oyl N sl (A 7oAl 5L s
o LA Bl sall Al el AS a3 g "Vhiyy ") o) ol (B Gl
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b ARl Al g calaall (1.5.1.2
=AY ABMally ¢ jaall AV 3¢l Ja gagd dalad) Altlaal) Jaas

. d ia(t)
Va(t) R a ¥ 1a(t) + La dt + Eb(t)
do
Eppy= Ko=K—

Al QN AS el s 8 & E 0 =
5 ol Ly 30 Ao L) 8 Mty sl Al )l A el 3l i MK
I S e Jean sgal) Uil 2Ll (AN 3 el (K3 La imy 5us "B 58 a5l

d ia(t) de
K -
FTEEPT:

: SO K e Jeani sgal) dlabaal alad) JCEI e (Y Jsad Gadaiy

Va(t) = Ra* ia(t) +La

Vag(S) = R g * iae(S) + L g Siam(S) + KSO(S)
la(S) = Va(S) —KSO(S)/R,+L,S

Al L iSual) e alaal) (2.5.1.2

il () s sk a g el & sanae

Z[M] —0

aladl JSGIL a0 31 & JLudlly Alldandl o el 4 glse pua sally 1 5301 45 g 5l

T—BO—CO=10
A SN e Joas agall bt alall JEI e (u0LY Jy a3 Gakaly

, 1 B C
526(S) =7 T(S) ~+S8(S) ~ - 6(S)
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1 B C
TT(S) = 520(S) + TSG(S) + 76(8)

1TS—GS S? BS ¢
7()—()[ +7 +7]

T(S) = 0(S)[IS? + BS + (]

Ty = %“ -aladl IS J6l) s aad (3.5.1.2
o(S 1
T, = S

"~ T(S) [IS?+ BS+C]
: "Encoder" ja ) (6.1.2

<ua (Encoder) sl (comn ey sl (G3 )y e e ju g Jealdl g aly oS3l o3
5 sine cilale 4o 05 g3 Gaite () & s )l (an il VA (g o lall Jifiny
ClaMall 8L Lal 5 s sazm A3da adiay A3l all 528 JMA (e ¢ guall )5 ye die 5 can g0 JS
o bl 58 ) e cilizans O g3 200 ¢ uall alabaial Can g oo glall L ey Y
Gjbud\ ) "Cable Encodercsbesdl QS & b e Ja g (bl 130 48 jal) Saia
Cany & jaall (e 53 salall Sl il L3 &y A" Microcontroler" (o<Sall

JAS sk oo L1 Sl iy o) SRS 25 cpe s Rana yall Fadl) e i) daill ¢ iy
Toa e sa LS ‘.__‘,LA;Y\ dxag e\.&.’d\ sie) 2l " Motor Cable " PR

(31)5 (30)5 (29) J<ail

Lght Sousce t
U 4 Amplifier Squaring

Carcuitry

AT r

. — Vs - > Disk
n d FEFEFLILTITLILY] P
JDEX 10 1 \T';"'E—/ Grid Assembly
: ,v:' N Light Source
30 Jsadl 29 Jsdll 31 Jeal
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WF  p3 P
PNP

DC MOTOR

34 Jea

Balaal) 5 ylal Aulafall Ay

BaLaal 5 ylal daa AN Ay

Alajill 5 & aall Joads cladadall alaiy Jaall e Lgdjoh el g8 S0 Lo I AdlaYly
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s pdhias Uil =S @ sl Al D adatall 1 JEEY) G Jasll Bale ) 5l & jadll
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ol i ¢ S paall el il sy Lo ¢ 22l 138 e a3y ¢ G35 §2 Y s
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512 Jae A4S (3)d 52211 5(37) 5(36)5(35)JSEYL dam o LS iabdiall 2gal) Alilay

N-lD-l-lDDOOD-‘g

3Ll

52/

L -

54/

Result
Motor mowves right

Motor mowves left

Motor coasts

DCMOTOR

Motor brakes

Short circuit

Jaad) 437 352

DC MOTOR

& 36 gsan [T

!

Vout / GND

- sererei)

Ghalie 005 (g Cally ga g il I Al Jlad 5 R puaie s 3 g AN (1.2.2
Oe osin R & O (Sar (38) JSAlL ase 8 LS Py N ABL caalll o sall (40
Lol S 40 pSaia 35 58 #lideS addivg g8 5 (39)JSEL miase LS PNP 5f NPN ¢ 5
Gl i S L 5l aga Adand o g I e Sl UL S8 (Say 5 adiasS
LS ptall (1 Q38 e siall e slally oSaBl) 8kl dglie 30k 4de
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s1 | S22 | S3
1 o ]
O 1 1
6] 6] o
1 o ]
8] 1 8]
O O 1
8] 8] 8]
o 1 ]
1 O 1
> > 1
1 1 3

Transistor

Control lead

40 Jsal

—— ¥
[ L=}
1 P M
T T, T
" l
38 Jsddl
Faucet analogy e 3 Al 3.,3.\4

S5 3l Jas A1
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Material Properties

-3 .
3.990 x 10 mm=cr ¥y o

5.526 * 10~ *mm=saN ol 5 o

Model Reference

Properties

Comp-omnents.

=

Mame:

Model =
Default failure
criterion:

Wield strength:
Tensile strenagth:
Elastic modulus:
Poisson's ratio:
Mass demnsity:

1S Aoy

Limear Elastic Isobtropric
Max wvon Mises Stress

2. 757 42e=0F HSsm™ 2
& _HYIS5GEo=-00 MSAim™ 2

G Fe=10 NS/ m™ 2
.33

2700 ka3
2. Fe=10 NS/ m™2

SolidBody 1({Boss-
Extrusdet y(Part1-1),
SolidBoddy 1 (Boss-

Extrudet jistamd-1)

Thermal expansion 2_4e-05 FHelvin
coefficient
| Crurve Data:MNLOA
Loads and Fixtures
Fixture marme Fixture IMmage Fixture Details
Entities: 1 face({s)
Type: Fixed Geometry
Ficed-1
Resultant Forces
Components Ed W F3 Resultant
Reaction force({MN) 4 _1455e-05 15 D._OZF&TBEFTIS 15
[ e L T ] o o a o
Load mame Load Image Load Details
Entitiess: 1 face(sh
Typo:  Apply norma I force
Wa e 15 M

Force-1
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Model Information

"
Model name: Assem1
Current Configuration: Default
Solid Bodies
e Treated As Volumetric Properties “‘“mim'm‘“
i Mass:0.431152 kg
Volume:0.000159686 m*3 :t‘uﬁ;‘s‘wc‘:mu}l‘:"&“
Solid Body Density:2700 kgn*3 | 08 eRT
FEPLIINN Jan 415:47:27 2021
gzt Mass:0,0639518 kg
Volume:2,36858¢-05 m3 f&g‘&i‘w&m}.‘ﬁ&”
Satid Body USMEY.LIN kg 3 bolt\stand SLOPRT
W0, 6267270 Jan 415:47:27 2021
Connector Definitions
Pin/Bolt/Bearing Connector
Model Reference Connector Details Strength Details
Entities: I edgeis) Balt Check: OK
Type: Baolt{Head/Mut -
diameter){Count Calculated FO5: 171734
erbore) Desired FO5: 1.5
Head diameter: & mm
Hut diameter: 6 mm
Mominal shank 4 .
diameter: - s
Preload (Torque): 1.5 + Y .E a
: Young's modulus:  2.1e+11 ¥ Iy
Counterbore with Nut-1 ng ¥ ﬁ. ¥
Poisson's ratio: 0.28 T W
Preload units: N.m _ "
Connector Forces
Type X-Component Y-Component I-Component Resultant
Axial Force (N) 0 0 1875 1875
Shear Force (N) 17.256 2019 0 17.373
Bending moment (N.m) .07 007157 T Y
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Vies's raseAomw
FaDy ANAOIMN 1) D |

Pt e It Srphoorayt Dopl s mand

LV wiine e

A

Assem1-Static 1-Displacement-Displacement

L by
1 ¥0e
' 1 8%
AN %O
L0
4.0 1)
& N
RS AR
“Ure)
190
Falgain
L8004

a0

X000

Study Results

Name

Type

Min

Max

Stresst

VON: von Mises Stress

3.863e+01 N/m"2
Node: 1552

4.537e+07 N/m*2
Node: 7034

Weer raweAootm !

ALK 1) Dl )

AR 1 Y

A

Mo o 2hatie madel ryen Syen’

Assem1-Static 1-Stress-Stresst

SRR oy

LM%ty

LE IV
1) e 0
- 28T

LNy

Videnlr

Name

Min

Max

Displacement1

URES:

Resultant Displacement

0.000e+00 mm

3.990e-03 mm

NOQe: 1

Node: D40y
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Type Min

Max

Straini

ESTRN: Equivalent Strain 4.497e-10
Element: 1444

5.526e-04
Element: 2625

Voo rewesdosen
LSy ro e eI ) D |
Pt e it rywe Sywe)
Ll et

Assem1-Static 1-Strain-Strain1

LA
2002 04
. A4
AT
. A
A4
20O

L umepe
LA
S0
4 a8

43N0

Displacement1{1}

Made! naneabn

Sy raenerync 1L Defait|

Plok typa: Dufarmed thaps Diiplscanent![1)
Daformation scale. 8) 3%

cabin-Static 1-Displacement-Displacement1{1}
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Model ranecabin
E:;Qfl,\::“l'\;f::u;l;;s;r::f"f'l0"\"#«‘!""'”
Deformation scale) 437.393
URES (|
160%01
' 151e01
L 1At
LBk
. 10001
. hEel2
.90el2
fanlel2
L sAse
L 4iMed
L%
1315ed2
1000¢-30
_ cabin-Static 1-Displacement-Displacement1
Study Results
Name Type Min Max
Stresst VON: von Mises Stress 0.000e+00 N/m"2 6.560e+05 N/m"2
Node: 15 Node: 492

Mode| namecasen

Study name:Static 11 Defauk-|

Mot type: S2atic nodal stress Togy Streint
Deformation scale: 437395

won Mise) NmhYy
L5600 05
A014ee 05

L SARledDS
. 490605
L AITIee0s
L IAes05
1,280e+05
27%e«05
11876405
L1608
1033e+05
SAGTee 4
0000+ 00

— i strengtie 27S7eeD?

ok

cabin-Static 1-Stress-Stress1

Name Type Min Max
Displacement1 URES: Resultant Displacement 0.000e+00 mm 1.64%¢-01 mm
Node: 1 Node: 445
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Name

Type

Min

Max

Straini

ESTRN: Equivalent Strain

0.000e+00
Element: 1

7.371e-06
Element: 3275

Made! ranexabin
Shudy eanve e 1 Defaut,|

Oefamutin siale: 44) .39

P

Plot type: Stwic i Tap) Stran

cabin-Static 1-Strain-Straini

FSTRM
13T1e08
l LA
£14%00
. 55006
R
N 450008
16 06
1071408
) 10Te 08
‘ l':_ 15930
120906
618307

QUves 0

Material Properties

Model Information

Model Reference Properties Components
Mame:  AlS| 304 SolidBody 1(Boss-
Model type:  Linear Elastic lsotropic | Extrudet)(Part2)
Default failure  Max von Mises Stress
criterian:
Yield strength:  2.06807+08 N/m*2
/ Tensile strength: 5 17017e+08 Nim"2
Elastic modulus:  1.9e+11 N/im*2
Polsson's ratio:  0.29
g Mass density:  BOO0 kg/m*3
Shear modulus:  7.5e+10 M/m*2
Thermal expansien  1.82-05 (Kelvin
coefficient:
Curve Data:N/A
Loads and Fixtures
Fixture name Fixture Image Fixture Details
Entithes: 2 face(s)
Type: Fixed Geametry |)‘l
Fixed-1
Model name; axis1_simuli
e Current Configuration: Default
Components X Y 1 Resultant
Reaction forceiN) 000806427 -30.0113 (.01 38989 30,0113 SU“d Bﬂdiﬁ
Reaction Moment{N.m) 0 [ [ 0 Document Name and . . Document Pathi/Date
s Treated As Volumetric Properties Hodifed
Boss-Extrudet
Load name Load Image Load Details Mass:0, 502655 kg .
Volume: s | C\WUsers\Windaws, 10\Des
Entities: 1 Pm[ﬂ 0 um&.ﬁ.unge-ﬂs m 3 N N N
Reference: Right Plane Sold Bod Densty: 8000 kg/n'3 ktophaxis_cncaxis1_simul
Te: Aol farce by o {SLOPRT
Force-1 Values: -, 30, — N nghl:-i.mﬂl N ;
Jan 119:57:37 2001
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Study Results

Name

Type

Max

Stresst

VON: von Mises Stress

6.660e+04 N/m"2
Node: 10301

3.184e+07 N/m"2
Node: 1826

Mood remet] e
Uy e Nex ) Defeae |

Pt oo St ol vrens St
Pedirwataon (cde KAt

A

Fain!2

axis1_simuli-Static 2-Stress-Stresst

s M (Wwed
3 1Mee (0
' PR ALl
ARl
RS el
. sy
N alud
LWy
L 0ee0r
A0 9
B0We 08
5 MRee0y
3 Mac 08
M08
wlp Pl Arerwgde I D0er R

Name Type Min Max
Displacement1 URES: Resultant Displacement 0.000e+00 mm 8.572e-01 mm
Node: 1 Node: 919

Vel rastout ] Jeva

Srudy rmaciaee i Dafnss )

Mot e Jtatx $iphooment Deplwcemert)
Detormasion (o 0L
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Name Type Min Max

Strant ESTRN: Equivalent Strain 7.111e-07 1.127e-04
Element: 6013 Element: 5367

Moo rec et ]_seeed

LAty FR I ST 2 Dl |

axis1_simuli-Static 2-Strain-Strain1

LITEM

I rITe8
' LG 04
L SN0

B AT
753508
€5

L i)
A% Oos
2LO00e O

L a0
e
REs < S )

2V 1e sy

gasal

12D, 3D g9, G SN ke G gSall ) 31 (1) calall

ITEM HO.

FART HUMEER

DESCRIFTION

QY.

COrisan

carfisen_omds

carfisen 3

Agemdfassama

Corfisan axi

— =] =] &= &

Cortisen 5

Corisen dxed

DC Mefa lorue
ﬁ‘ﬂlﬂrEPJ v

L

“Of OO - B0 LA | s | L | RO e

powie SCiew 2

pOal SO

=la

carfisan 4
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<include <Wire.h#
<include <LiquidCrystal_12C.h#
s(LiquidCrystal_I12C lcd(0x27, 16, 2

M

<include <Keypad.h#

const byte ROWS = 4; //four rows

const byte COLS = 4; //three columns

} = [char keys[ROWS][COLS

A{'3','2',1'

416115114

419118417

{4,101,

i

byte rowPins[ROWS] = {23, 25, 27, 29}; //connect to the row pinouts of the keypad

byte colPins[COLS] = {31, 33, 35,37}; //connect to the column pinouts of the keypad

;( Keypad keypad = Keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS
sint order=0

T T

T

define yl_up 22#

define y1_down 24#

define y2_up 26#

define y2_down 28#

define x_en 30#
define x_step 32#

define x_dir 34#

70 < 52 daiall
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define y1_limit 36#

define y2_limit 38#

define x_limit 40#

i

define dcl1_ 39%#

define dc2_ 41#

define dc3_ 43#

define dc4_ 45#

define dc5_ 47#

define dc6_ 49#

I

sbool dc_on=false

sbool stepper_on=false

}(Qvoid setup

;(pinMode(x_en ,OUTPUT); digitalWrite(x_en,1
s(Serial.begin(9600

;0lcd.begin

;0lcd.backlight

s
s(pinMode(y1_up,OUTPUT
s(pinMode(y1_down,OUTPUT
s(pinMode(y2_up,OUTPUT
;(pinMode(y2_down,OUTPUT
s(pinMode(x_dir ,OUTPUT
s(pinMode(x_step ,OUTPUT
s(pinMode(y1_limit,INPUT_PULLUP
s(pinMode(y2_limit,INPUT_PULLUP
s(pinMode(x_limit ,INPUT_PULLUP
i
s(pinMode(dcl_,OUTPUT
s(pinMode(dc2_,OUTPUT
s(pinMode(dc3_,OUTPUT
s(pinMode(dc4_,OUTPUT

s(pinMode(dc5_,OUTPUT

70 (53 daiall
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s(pinMode(dc6_,OUTPUT
i
s(Icd.setCursor(0,0

s(" led.print(" Welcome To
s(Icd.setCursor(0,1
;5("led.print(**"Vending Machine
;(delay(3000

;0_start

{

}Qvoid loop
sOQorder=wait_for_order
s(Serial.printin(order
;Qif(order==1) goto_1

{;0else if(order==2) {goto_2
;Qelse if(order==3) goto_3
sQelse if(order==4) goto_4
sQelse if(order==5) goto_5
;Qelse if(order==6) goto_6
;Qelse if(order==7) goto_7//
sOelse if(order==8) goto_8//

s0else if(order==9) goto_9//

{

}(_void start

s0lcd.clear
s(Icd.setCursor(0,0
5("...lcd.print(**Going Home
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,1
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,1
s(digitalWrite(x_dir,0

s(digitalWrite(x_en,0

}((while(digitalRead(y1_limit) || digitalRead(y2_limit) || digitalRead(x_limit

70 (< 54 daiall
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}((if('digitalRead(y1_limit
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0
{
}((if('digitalRead(y2_limit
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0
{
}((if(digitalRead(x_limit
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
;(delayMicroseconds(500
{

{

s0lcd.clear
s(Icd.setCursor(0,0
;("led.print(*'Enter your order
s(Icd.setCursor(0,1

3" ledoprint(" 1-->9

s(digitalWrite(x_en,1

{

10int wait_for_order

iz

sOchar key = keypad.getKey
}(if(key

sif(key=="1") return 1
selse if(key=="2") return 2
selse if(key=="3") return 3
selse if(key=="4") return 4
selse if(key=="5") return 5
selse if(key=="6") return 6

selse if(key=="7") return 7//

70 (+ 55 daiall
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selse if(key=="8") return 8/
selse if(key=="9") return 9//
selse goto z

{

selse goto z

{

}Ovoid goto_1

sQunsigned long m_dc=millis(),m_stepper=millis
sdc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
}(if(millis()-m_dc<5500
s(digitalWrite(yl_up,1
;(digitalWrite(yl_down,0
s(digitalWrite(y2_up,1
s(digitalWrite(y2_down,0

{

lelse
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0
s(digitalWrite(y2_up,0
;(digitalWrite(y2_down,0
;dc_on=false

{
}(if(millis()-m_stepper<9000
digitalWrite(x_dir,1); // go away from limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
s(delayMicroseconds(500

{

Jelse

sstepper_on=false
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s(digitalWrite(x_en,1
{
{

rotate the chamber /111111111111
s(digitalWrite(dc1l_,HIGH
;(delay(5000
s(digitalWrite(dcl_,LOW
i
sOm_stepper=millis
;dc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
sif('digitalRead(y1_limit) && !digitalRead(y2_limit)) dc_on=false
}((if('digitalRead(y1_limit
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0

{

lelse

s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,1

{

}((if('digitalRead(y2_limit
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0

{

lelse

s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,1

{

}(if(millis()-m_stepper<4300
digitalWrite(x_dir,0); // go to limit switch
s(digitalWrite(x_step,1

s(delayMicroseconds(500
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s(digitalWrite(x_step,0
;(delayMicroseconds(500
{

Jelse

sstepper_on=false
s(digitalWrite(x_en,1

{

{

i
;(delay(10000
i

s(_start

{

}Qvoid goto_2

sQunsigned long m_dc=millis(),m_stepper=millis
sdc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
}(if(millis()-m_dc<5500
s(digitalWrite(y1_up,1
;(digitalWrite(yl_down,0
s(digitalWrite(y2_up,1
s(digitalWrite(y2_down,0

{

lelse
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0
;dc_on=false

{
}(if(millis()-m_stepper<4700

digitalWrite(x_dir,1); // go away from limit switch
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s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
;(delayMicroseconds(500
{

lelse

sstepper_on=false
s(digitalWrite(x_en,1

{

{

rotate the chamber /11111111111
s(digitalWrite(dc2_,HIGH
;(delay(5000
s(digitalWrite(dc2_,LOW
M
;Om_stepper=millis
sdc_on=true
;stepper_on=false
}(while(dc_on || stepper_on

sif('digitalRead(y1_limit) && !digitalRead(y2_limit)) dc_on=false

}((if('digitalRead(y1_limit
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0
{

lelse
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,1
{
}((if('digitalRead(y2_limit
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0
{

Jelse
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s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,1
{

{

i
;(delay(10000
i

;O_start

{

}Ovoid goto_3

sQunsigned long m_dc=millis(),m_stepper=millis
sdc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}while(dc_on || stepper_on
}(if(millis()-m_dc<5500
s(digitalWrite(y1_up,1
;(digitalWrite(yl_down,0
s(digitalWrite(y2_up,1
s(digitalWrite(y2_down,0

{

lelse
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0
s(digitalWrite(y2_up,0
;(digitalWrite(y2_down,0
;dc_on=false

{
}(if(millis()-m_stepper<500
digitalWrite(x_dir,1); // go away from limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0

s(delayMicroseconds(500
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{

lelse
sstepper_on=false
s(digitalWrite(x_en,1
{

{

rotate the chamber /11111111111
s(digitalWrite(dc3_,HIGH
;(delay(5000
s(digitalWrite(dc3_,LOW
M
;Om_stepper=millis
sdc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
sif(1digitalRead(y1_limit) && !digitalRead(y2_limit)) dc_on=false
}((if('digitalRead(y1_limit
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0

{

lelse
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,1

{
}((if('digitalRead(y2_limit
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0

{

Jelse
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,1

{

}(if(millis()-m_stepper<4500
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digitalWrite(x_dir,1); // go away to limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
s(delayMicroseconds(500
{

lelse

sstepper_on=false
s(digitalWrite(x_en,1

{

{

i
;(delay(10000
i

s(_start

{

i

}Qvoid goto_4
sQunsigned long m_dc=millis(),m_stepper=millis
;dc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
}(if(millis()-m_dc<3000
s(digitalWrite(y1_up,1
;(digitalWrite(yl_down,0
s(digitalWrite(y2_up,1
s(digitalWrite(y2_down,0
{

Jelse
s(digitalWrite(y1_up,0
s(digitalWrite(yl_down,0
s(digitalWrite(y2_up,0

s(digitalWrite(y2_down,0
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;dc_on=false

{
}(if(millis()-m_stepper<9000
digitalWrite(x_dir,1); // go away from limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
;(delayMicroseconds(500

{

lelse

;stepper_on=false
s(digitalWrite(x_en,1

{

{

rotate the chamber /111111111111
s(digitalWrite(dc4_,HIGH
;(delay(5000
s(digitalWrite(dc4_,LOW
i
;Om_stepper=millis
;dc_on=true

sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
sif(1digitalRead(y1_limit) && !digitalRead(y2_limit)) dc_on=false
}((if('digitalRead(y1_limit
s(digitalWrite(yl_up,0
s(digitalWrite(y1l_down,0

{

Jelse

s(digitalWrite(yl_up,0
s(digitalWrite(y1l_down,1

{

}((if('digitalRead(y2_limit
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s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0

{

Jelse

s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,1

{
}(if(millis()-m_stepper<4300
digitalWrite(x_dir,0); // go away from limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
s(delayMicroseconds(500

{

lelse

sstepper_on=false
s(digitalWrite(x_en,1

{

{

i
;(delay(10000
i

s(_start

{

}Ovoid goto_5

sQunsigned long m_dc=millis(),m_stepper=millis
;dc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
}(if(millis()-m_dc<3000
s(digitalWrite(yl_up,1
s(digitalWrite(yl_down,0

s(digitalWrite(y2_up,1
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s(digitalWrite(y2_down,0

{

lelse

s(digitalWrite(y1_up,0
s(digitalWrite(yl_down,0
s(digitalWrite(y2_up,0
;(digitalWrite(y2_down,0
sdc_on=false

{
}(if(millis()-m_stepper<4700
digitalWrite(x_dir,1); // go away from limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
;(delayMicroseconds(500

{

Jelse

;stepper_on=false
s(digitalWrite(x_en,1

{

{

rotate the chamber /11111111111
s(digitalWrite(dc5_,HIGH
;(delay(5000
s(digitalWrite(dc5_,LOW
i
;Om_stepper=millis
;dc_on=true
sstepper_on=false
}(while(dc_on || stepper_on
sif(IdigitalRead(y1_limit) && !digitalRead(y2_limit)) dc_on=false
}((if('digitalRead(y1_limit

s(digitalWrite(yl_up,0
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s(digitalWrite(y1_down,0
{

lelse
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,1
{
}((if(!digitalRead(y2_limit
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0
{

lelse
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,1
{

{

i
;(delay(10000
i

s(_start

{

}Ovoid goto_6
sQunsigned long m_dc=millis(),m_stepper=millis
;dc_on=true
sstepper_on=true
s(digitalWrite(x_en,0
}(while(dc_on || stepper_on
}(if(millis()-m_dc<3000
s(digitalWrite(yl_up,1
s(digitalWrite(yl_down,0
s(digitalWrite(y2_up,1
s(digitalWrite(y2_down,0
{

Jelse

s(digitalWrite(y1_up,0
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s(digitalWrite(yl_down,0
s(digitalWrite(y2_up,0
;(digitalWrite(y2_down,0
sdc_on=false

{
}if(millis()-m_stepper<500
digitalWrite(x_dir,1); // go away from limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
;(delayMicroseconds(500

{

Jelse

;stepper_on=false
s(digitalWrite(x_en,1

{

{

rotate the chamber /111111111111
s(digitalWrite(dc6_,HIGH
;(delay(5000
s(digitalWrite(dc6_,LOW
T
;Om_stepper=millis
;dc_on=true

sstepper_on=true
s(digitalWrite(x_en,0
}while(dc_on || stepper_on
sif(IdigitalRead(y1_limit) && !digitalRead(y2_limit)) dc_on=false
}((if('digitalRead(y1_limit
s(digitalWrite(yl_up,0
s(digitalWrite(yl_down,0

{

Jelse

s(digitalWrite(yl_up,0
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s(digitalWrite(yl_down,1
{
}((if(!digitalRead(y2_limit
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,0
{

lelse
s(digitalWrite(y2_up,0
s(digitalWrite(y2_down,1
{
}(if(millis()-m_stepper<4500
digitalWrite(x_dir,1); // go away to limit switch
s(digitalWrite(x_step,1
;(delayMicroseconds(500
s(digitalWrite(x_step,0
;(delayMicroseconds(500
{

lelse

;stepper_on=false
s(digitalWrite(x_en,1

{

{

i
;(delay(10000
i
s(_start

{

I

}Qvoid goto_7

{

}Ovoid goto_8

{

}(Qvoid goto_9
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