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THIS INFORMATION PROVIDED BY AUTOMATIONDIRECT.COM |5 PROVIDED "AS
IS"WITHOUT A GUARAMNTEE OF AMNY KIMD.

These documents are provided by AutomationDirect.com to assist others. We do naot
guarantee that the data is suitable for your paricular application, nor do we assume any
responsibility for them in your application.

These first couple of rungs set up our logic for control of
an auto cycle. A Cycle Start and Stop push button, along
with an Auto/Manual selector switch are programmed on
the C-more Touch Panel.

As long as the Auto Cycle is selected, and we have

1 { w~op )
Rotary Index Table (RIT) - Automatic Cycle Control.

Conditions that can take the RIT out of automatic cycle include pressing the cycle stop

push button on the C-more HMI, selecting Manual mode with the Auto-Manual selector

switch an the C-more HMI.

The RIT will complete an inprocess index cycle before stopping based on the logicin the

CYCLE_STOP CYCLE_START

AUTO_MAMUAL

AUTO_CYCLE

Allow Index Move to Complete.

The following rung will allow the RIT in Auto Cycle to complete a full 45 degree index

maove after the Cycle Stop push button is pressed or placed in Manual made.

pressed the Cycle Start PB, internal Auto_Cycle control

. & &) S0y relay C10 will be locked in.
J The Cycle Not_Comp control relay circuit is used to

allow an index cycle to complete by monitoring if the
stepper motor Is moving. If taken out of Auto Cycle,
C11 will stay locked in until Motor in_Motion X38

AUTO_CYCLE CYCLE_MOT_COMP
c1o C11 i
: i ( our ) signal opens.
CYCLE_MOT_COMP AUTO_CYCLE
Cﬂl C‘HZII
N I}

x38

] |

MOTOR_IN_MOTION

Rung 1-3
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r.1:3.r:fe Dete-:tic-n at Loading chiticn-LaaerDiatan-:e Sensor Scaling. The 4_20mA Output from the Laser Distance Sensor
30mm, which can aleo be represented by 1 1810 215 inches. o IS scaled to represent a measured distance of 1.18

The Scale instruction takes the analog count output value from 4-20mAanalog input

maodule, 0to 4095, and converts itto 1.18 to 3.15 inches. inCheS to 3.15 inCheS_ The Scale instruction takes
571 SCALE  Scale Value the O to 4095 value from the analog input module

4 = | LASER_DISTANCE

e X0 and converts 1t to show the actual distance In
o 11 inches.

Cutput RO

Marble Present at RIT Loading Position. With no part in Ioaded in the rotary diSk pOSition 1,
Compare contactinstructions are used to detect a marble presnetin the loading position. the Laser Distan Ce Sensor Wi I I ind icate 1 d istan Ce Of

With no marble present, the laser sensor will show a distance of approximatelt 3.15
inches. Any distance less than 2.85 inches, but no greater than 2.45 inches is an

indication that a marble has been loaded into the load postition. apprOXi mately 3 ) 15 inCheS. The part Wi I I be Seen aS

MARBLE_FPRESENT

: LB a distance of greater than 2.85 inches, but not more
than 2.45 inches.

RO 2
| <

=]

5 RO 2
| =

—_

Rung 4-5
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Absolute Encoder - Gray Code to Integer.

This rung is based on the Do-more help menu example for using the Gray Instruction with
an absolute encoder.

As long as the rungis true, 3T1 frue all of the time, the INIT instruction copies the status
of the discrete input channels to the appropriate bits of DO; X8 is copied to D00, X9 is
copied to D0:1 and so on. It clears D0:9 through DO0:31.

The GRAY instruction takes the GRAY CODE bit pattern in DO and converts it to the
integer equivalent. The integer equivalent value is stored in D1,

The MATH instruction removes the inherent Y6 count offset of a 360 PPR encoder and
stores the result at D2, D2 will contain an integer between 0 and 359, where each count
represents 1 degree of the encoder shaft position.

The SCALE instruction is usedto reverese the degree count so that it counts upward
CCW direction.

F0n
3T
6 r— |

]

Rung 6

IMIT Initialize Data
Start End Yalue
Do:0 xa
]y xa
Do:2 X10
D03 Ll
D04 X112
D05 X13
D06 X14
Do:7 X15
D03 X16
0o:a Do:31 ]

GRAY Gray Code to Integer

Input Yalue oo
Cutput Value "

MATH Calculate Expression
Result D2
Expression D1-76

SCALE Scale Value
Input 0z
In Min 0
In Max 359
Cut Min 360
Ot Max 1
Cutput 03

The Instructions shown here take the 9-bit output from
the 360 degree absolute encoder and converts it to read
as 1 to 360 degrees of rotation.

The first step Is to set up the 9 inputs, X8 thru X16, into
a one word value. This is accomplished with the INIT
Instruction.

The output from the absolute encoder is Gray Code, and
IS converted to an integer value using the GRAY
Instruction.

There 1s a fixed offset value of 76 that I1s assoclated with
the 360 degree encoder, so a MATH instruction Is used
to remove the offset value.

Our application calls for the degrees to read 1 to 360 as
the rotary disk moves In a counter clockwise direction,
so a SCALE instruction Is used to reverse and change
the reading. o
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Do-mors GPU Sl Cammncatons PortSetp The SETUPSER instruction is used to initialize the

The SETUPSER instruction is used to initialize the settings for the Do-more CPLU's built in

serial port. The serial port is used to communicate ASCI SLC Commands to the SureStep Do-more,s CPU Serlal port.

Advanced Stepper Drive.

To communicate to the SureStep advanced drive,

the serial port is set as follows:

Parity: Mone
Transmit Control: Unconditional

RTS Control: Follows Transmitter BaUd Rate: 9600

The On Success and On Error bits can be used for monitoring and checking the status of

the serical communications port. Data B itS: 8

SFirstScan -—

JSTI:II SETUFPSER Setup Serial Fort .
? ]
’ i Device @Intserial Step BItS- l
Baud Rate 9600
Data Bit a8 =
1 Parity: None
Parity Mane
Transmit Control LInconditional - -
RTS Control Fall T itt a
Siem | EEeis Transmit Control: Unconditional
On Error, Set bit C201

RTS Control: Follows Transmitter
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The following two rungs control the Rotary Index Table’s indexing function. The TMR timer shown is used to
slightly delay the next index to allow the part that is loading to settle into position.

The Auto_Index RIT internal relay C12 logic becomes true when all of the conditions are met. The requirements
are the cycle 1s not complete, settle timer timed out, part is loaded, and the steel/brass marble reject cycles are not
In process.

When motion is complete, a small delay is started before the next index is started.

This allows time for the next marble to settle into the loading position 1.

MOTOR_IN_MOTION

X38 TMR Timer
8 LAF EIR PART_SETTLE_TIME
Timer Struct T1
Preset 1.000s

Index Table 45 Degrees.

This rung determines the logicto execute an Index Table move of 45 degrees based on
an Automatic Cycle.

The main conditions include being in Auto Cycle, the Part Sttle Timer timed out, both the
Steel and Brass Marble reject cylinders in their respcective extended position, and Steel
and Brass Marble reject actions completed.

CYCLE_MNOT_COMP PART_SETTLE_TIME.C'one MARBLE_PRESEMNT STEEL_REJ_MEM STEEL_REJ_EXT BRASS _REJ_MEM BRASS_REI_EXT AUTO_INDEX_RIT
C'HI TT.DU:'IE! CEUI Cﬁﬁf KEEI C?Ef KEEI 12
9 JJ JJ JJ ..l/",l JJ ...l/",l JJ -«(GUTj
STEEL_MAREBLE_RE. BRASS_MARBLE_REJ

L Y1
v v




VAUTOMATIONDIRECT Domore! Sureggsy (more
Do-more Designer Ladder Logic Programming — 6 of 13

Here Is the logic that sends the ASCII commands of
This iz were the ASCIl code to Index the table is generated. The 45 degree index is the Serial Command Language from the DO'mOI'e,S

executed by either the Automatic Cycle or it can also be executed manually with the Index

CPU serial port to the SureStep advanced driver’s

The SureStep drive is setup with Sure3tep Pro to produce 36,000 steps per revolution.

The Rotary Index Table has eight postions which are spaced 45 degrees apart. Serl al po rt
| |

Therefore 36,000 divided by 8 will equal 4,500 steps to produce one index.
The STRPRIMT instruction is used to setup the ASCIl commands that are part ofthe

Serial Co d Language (SCL) that will be steamed out to the SureStep advanced 1 1 1 1 1
";r{: Theﬂ:;fenrcfﬁ:?a-gl-;a“ﬂn”:an-:af-;?anIin-:-::f.gﬂj-?'-:;?are:glafcll?;-.-w';lm e ThIS IS Our Index move- The rOtary dISk ha.S 6|ght

Acceleration Rate (AC) of 1 revisecisec

positions with a pocket to accept a part at each

Velocity VE) of 0.1 revisec/sec
Feed to Length (FL) to move the motor 4,500 steps inthe CCW direction.

The STREAMOUT instrution sends the ASCI data from the Do-more's CPLU serial port. pOSition . The pOSitionS are Separated by 45

$00D" are carriage retirns.

degrees. The stepper drive is set up to produce

12 STREPRINT Print to String

0 — ) '} S || 36,000 steps per revolution, therefore it will take

Space separator inserted

LT 4,500 steps to move 45 degrees.

J/ J e The drives acceleration, deceleration, and velocity
’ ’ @riser rates are part of the ASCII string that Is sent.

Flush INPUT device first
C202

O Etor Setot The move command is a Feed to Length type of
move.




VYAUTOMATIONDIRECT? Domore! Sureggsy (more
Do-more Designer Ladder Logic Programming — 7 of 13

Shown here Is the simple logic that is used to allow

communicated from the Do-more’s CPU serial port to the SureStep advanced drive to t "]e rotary d iSk to be jogged One deg ree at a ti me i n
Index the Table one degree CCW with each push ofthe 1 Deg CCW push button located
ne counter clockwise direction.
The SCLinstructions are setup as follows:
Acceleration Rate (AC) of 0.5 rewsec/sec

an the C-more HML. t
The system needs to be selected in Manual Mode

Velocity VE) of 0.1 revisecisec
Feedto Length (FL) to move the motor 100 steps in the CCW direction.

The STREAMOUT instrution sends the ASCII data from the Do-more’s CPLU serial port. by the AutO_ManuaI SEIECtor SWitCh On the C-more

B00™ are carriage retirns.

Touch Panel. Press the 1 Deg CCW push button on

1 I:Ie:r STRPRIMNT Print to String

0 — j ) - «w|| C-more to execute.

Space separator inserted

oo o=t The SCL commands are basically the same
I qp— semonomueomee || SEQUeNce that are used for the Index move as

Device @lintSerial

ol described on the previous rung. One degree of

Flush INPUT device first
On Success, Set bit Cz04

cs || movement requires 100 steps.
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12

Index Table One Degree Clockwise.

The STRPRINT and STREAMOUT instructions are used to setup the ASCI data that is
communicated from the Do-more’s CPU serial port to the SureStep advanced drive to

Index the Table one degree CCW with each push ofthe 1 Deg CW push button located
an the C-more HMI.

The SCLinstructions are setup as follows:

Acceleration Rate (AC) of 0.5 rewsec/sec

Deceleration Rate (DE) of 0.5 revizec/sec

Velocity VE) of 0.1 revisecisec

Feedto Length (FL) to move the motor 100 steps in the CW direction.

The STREAMOUT instrution sends the ASCI data from the Do-more’s CPU serial port.
B00™ are carriage retirns.

AUTO_MAMUAL  OME_DEGREE_CW

105 STRPRIMNT Print to String

0
v ] =

Print to SL1
Space separator inserted
Print Script "AC.5" "§0D" "DE.5" "800~ "VE. 1" "500"

“FLA100" "50D"
gl
— | ~ STREAMOUT Stream Qut Data to Device
Device @lintSerial
String Stream |
Flush INPUT device first
On Success, Set bit C206

Cn Error, Set bit cz207

Dormoref Su regEJe_b"“ " morg

The previous rung explained the logic to jog the
rotary disk one degree counter clockwise in manual
mode.

This iIs the logic to jog the rotary disk one degree
clockwise in manual mode.
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Steel Marble Detection and Reject Logic.

This rung is used to store from Index Table Position 2 if a Steel Marble is sensed by ThiS iS the IogiC fOr the deteCtion and rejeCtiOn Of
any steel marbles that come through the Rotary
ndex Table. The steel marbles are detected at

H2d SR Shift Register

)} DT STEELRELSR position 2 of the rotary disk by an inductive

%38 Up To cn OrOXi m |ty

115 4 ength 8 bits

sor A shift register, SR instruction, is used to keep track
o o of any steel marble reject. In our situation, the steel
This rung controls the solenoid valve via output ¥0 that contorls the Steel marble reject marble iS rejected a,t pOSition 3. The reject iS

pneumatic cyclinder. The cylinder is normally extended, but when the solenoid is

energized, the cylinder will retract and allow the steel marble to fall into the reject bin. hand Ied by a pneu mati C SI ide Cyl i nder that retraCtS a

The Steel Marble reject cylinder can also be operated manually with a push button on the

C-more HMI when the cycle selector switch is in Manual. gate’ al Iowing the Steel marble to fa” through a tu be

) h-1OTOH_:j!:;18_}MOTION STEEL?J;EJJ_MEM STEELj_gEE}J_EKT STEZL_&EE_?LE_;EJ into a bin.
J "o If a reject Is indicated by the Shift Register bit C65,
] 11 i : :
then the solenoid valve, YO output, Is energized to

4 ) open the reject gate. Magnetic sensors on the slide

Hesitate a half of a second once the Steel Marble reject cylinder is fully retracted before

‘ cylinder are used to sequence the operation.

STEEL_REJ_RET
K26 TMR Timer
15 J } E/R STEEL_REJ_TIME

Proset 05005 Rung 13-15
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Brass Marble Detection and Reject Logic.

This rung is used to store from Index Table Position 6 if a Brass Marble is sensed by
Proximity 2 into a Shift Register Right. Itis used o keep track of any Brass Marble that
will be rejected at Index Table Position 7.

BRASS_MARBLE_DET
X2y

16 ] |

MOTOR_IN_MOTION
#38

I

Shift Register
BRASS_REJ_SR

O
STEI

]

Brass Marble Reject Logic

This rung controls the solenoid valve via output ¥ that contorls the Brass marble reject
pneumatic cyclinder. The cylinder is normally extended, but when the solenoid is
energized, the cylinder will retract and allow the steel marble to fall into the reject bin.

The Brass Marble reject cylinder can also be operated manually with a push button on the
C-maore HMl when the cycle selector switch is in Manual.

RST

BRASS_MARBLE_REJ

MOTOR_IMN_MOTION BRASS_REJ_MEM BRASS_REJ_EXT
*3 EI C ?‘3. w2 EI
17 11} ] | ] |
BRASS _MARBLE_REJ BRASS _REJ_TIME.Done
¥ . T2.ane
] | 1A
AUTO_MAMUAL MAM_BRASS_REJ
1] , C1 I:l1I
1 ] |

Hesitate a half of a second once the Brass Marble reject cylinder is fully retracted before
de-energizing the cylinder solenoid.

BRASS_REJ_RET
#29

]

{ our )

‘8 )} E/R BRASS_REJ_TIME

Timer Struct

This is the logic for the detection and rejection of
any brass marbles that come through the Rotary

Droximity.

ndex Table.

The brass marbles are detected at
position 6 of the rotary disk by an inductive

A shift register, SR instruction, is used to keep track
of any brass marble reject. In our situation, the
brass marble is rejected at position 7. The reject Is
handled by a pneumatic slide cylinder that retracts a
gate, allowing the brass marble to fall through a

tube Into a bin.

If a reject Is indicated by the Shift Register bit C73,
then the solenoid valve, Y1 output, is energized to
open the reject gate. Magnetic sensors on the slide
cylinder are used to sequence the operation.

Rung 16-18
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The logic to trigger the color sensor to take a
reading Is very simple. DC output Y2 is used to

actuate a solid state relay that is used as a signal
Isolator between the 24 VDC PLC output and the 5
::13?1:;5'3;13:3}1';&3?the Color Sensoris triggered at the end of any motor motion that VDC TTL Ievel input to the COIOr Sensor.

The actually trigger happens on the falling egde ofthe signa

The actual reading takes place on the falling edge of

MAN_READ_COLOR COLOR_SEMSOR_TRG

3% { our ) the trigger signal.
e In an Auto Cycle, the color sensor reading occurs

when the stepper motor has stopped its motion. A
manual reading can be called for from a push button
Rung 19 on the C-more Touch Panel.




VAUTOMATIONDIRECT? Domore! Sureggsy (more
Do-more Designer Ladder Logic Programming — 12 of 13

Shift Register to keep track of the Bit 0 signal from the Color Sensor.

Because the color sensor takes a reading at Position

CUYE U

There are three bits from the Color Sensorthat are used to decode the -:-3il-3rtl'|at is 5 On the rotary d iSk, th ree Sh ift Reg iste rS are used

detected form the Color Sensor pragram. This occurs at Index Table position 5, and then
is tracked for three positons to Index Table position 8, which shows on the C-maore HMI as

the color of the marble that is being unloaded at position 8. to keep traCk Of the COIOr SCHOI',S reading ShOWﬂ

J - here as rungs 20, 21, & 22. The readings are
e s o decoded and displayed on the C-more Touch Panel

Shift Register to keep track of the Bit 1 signal from the Color Sensor. .. . .

| The last reading is stored into the shift register at the beginning of the next Table Index, th ree pOSItI OnS Iater1 SO a-t POSItI On 8 We See the
which is the rising edge of motor motion signal X335. I _ F I b - O C2 16 b
There are three bits from the Color Sensor that are used to decode the color that is CO Or eXItI ng ' Or exam p e’ It Sta‘rts at ! Ut

|- detected form the Color Sensor program. This occurs at Index Table position 5, and then - = =

is tracked for three positons to Index Table position &, which shows on the C-more HMI as IS dECOded at C2 18 . The Iog I C tO deCOde IS Shown

the color of the marble that is being unloaded at position 8.

‘ on the next slide.

£33 SR shift Register
21 | | DAT COLOR_BIT_1_IN
Start C224

r.l.'|(wﬂ_“ . , .
Shift Register to keep track of the Bit 2 signal from the Color Sensaor. mm m
The last reading is stored into the shift register at the beginning of the next Table Index, ﬁ
which i e rising edge of motor motion signal X38.
hich is the rising edge of motor motion signal X33 None 0 0 0
There are three bits from the Color Sensorthat are used to decode the colorthat is
detected form the Color Sensor program. This occurs at Index Table position 5, and then | REd 0 0 1
is tracked for three positons to Index Table position 8, which shows on the C-more HMI as '
the color of the marble that is being unloaded at position 8. Green 0 1 0
COLOR_BITZ Blue O 1 1
K34I SR Shift Register
22 DAT COLOR_BIT_2_IM
MOTOR_IM_MOTION )
X38 Up To C239 White 1 0 1
) I} 4 ength 8 bits
Black 1 1 0
Rung 20-22
- ST2
u g J ) == | Brass 1 1 1
|
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Decode bit 0 =0, bit 1= 0, bit 2 = 0 for a color of none. -I—

nis Is the logic to decode the three bits from the
23 i i i { oor ) color sensor that indicate the color reading from
Position 5, but indicated at the exit from the Rotary

COLOR_BIT_2_OUT  COLOR_BIT_1_OUT  COLOR_BIT_0_OUT COLOR_RED -

5 52 % 8 ¢ Sty Index Table from position 8.
Decode bit 0 = 0, bit 1= 1, bit 2 = 0 for a color of GREEN. The CO|OI’ ex'tlng |S IndICated on the C_more TOUCh
COLOR_BIT_2_OUT  COLOR_BIT_1_OUT  COLOR_BIT_0_OUT COLOR_GREEN

o 5 7 3 (% Panel.

Decode bit0 =1, bit 1=1, bit 2 =0 for a color of BLUE.

COLOR_BIT_2_oUT COLOR_BIT_1_oUT COLOR_BIT_0_oOUT COLOR_BLUE
C234 C226 C213 C83
26 1-f ] | ] | { our
Decode bit0 =20, bit 1=0, bit 2 =1 for a color of YELLOW.
COLOR_BIT_2_OUT COLOR_BIT_1_oUT COLOR_BIT_0_OUT COLOR_YELLOW
CES;L CEEI; CE‘I‘E_ Cg4
27 J I J/'/J ..I/"J -! ouT

Decode bit 0 =1, bit 1= 0, bit 2 = 1 for a color of WHITE.

COLOR_BIT_2_OUT  COLOR_BIT_1_0OUT  COLOR_BIT_0_OUT COLOR_WHITE

COoON O -
-MEDME M :

C234 C226 C218 C85 ENGINEERS’ |
28 ] -t ] { our CHOICE
AWARDS
Decode bit 0 =0, bit 1=1, bit 2 = 1 for a color of BLACK.
WINNER
COLOR_BIT_2_0OUT COLOR_BIT_1_0UT COLOR_BIT_0_OUT COLOR_BLACK
C234 C226 C218 CB86
29 ) | ] | 1AF { our

Decode bit 0 =1, bit 1=1, bit 2 = 1 for a color of BRASS.

COLOR_BIT_Z_0OUT COLOR_BIT_1_0oUT COLOR_BIT_0_OoUuT COLOR_BRASS
C23¢I1- '322'.3 C2'1? Ca7
30 J I J I J I \.f. ouT

Rung 23-30




There iIs additional information in regards to the Do-more PLC and Do-more Designer programming software
at the AboutPLCs Do-more Website. A link to the site is shown below.

The Do-more Designer project that was created for this Motion Control demonstration is fully commented and
can be downloaded for your review. See the Note below.

VAUTOMATIONDIRECT Domore! Sureggsy (more

Do-more Designer Ladder Logic Programming — Information

Link to Do-more PLC Website: http://bit.ly/28X07Hz

NOTE: A complete commented Do-more Designer
project for the Motion Control demo presented
here Is available for downloading from the
AutomationDirect Video Tutorial website. Look
for the note that says Related Documents.

“ Version 1.4.3 Production

software used on this demo.

NOTE: Do-more Designer
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Other available videos In this series on Motion Control.

Title

VID Number

Part 1 of 5 — Control System Overview.

_-PC-

DM-STP-CM-001-1

Part 2 of 5 — Schematic Diagrams.

_-PC-

DM-STP-CM-001-2

Part 4 of 5 — C-more Touch Panel Programming.

_-PC-

DM-STP-CM-001-4

Part 5 of 5 — Operational Demonstration.

_-PC-

DM-STP-CM-001-5

Ucalrn)
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Please note!

ALL AUTOMATIONDIRECT VIDEOS AND ASSOCIATED TRAINING SUPPLIES
PROVIDED IN CONNECTION THEREWITH (the “Materials”), ARE SUPPLIED “AS IS™.
These Materials are provided by our associates to assist others in learning the products we sell
and service. WWe make no representation, warranty or guaranty, whether expressed, implied or

statutory, regarding the Materials, including without limitation, implied warranties of
merchantability or fitness for a particular purpose. We make no representation, warranty or
guaranty that the Materials will be accurate, complete, uninterrupted, error free or non-
Infringing, or are suitable for your particular application, nor do we assume any responsibility
for the use of this information in your application.
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