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1. Camera Sorter layout
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KEY:
M130( BRUSHLESS MOTOR FOR FINGER ROTATION
M131( BRUSHLESS MOTOR FOR FINGER OPENING-CLOSING
M132( ASYNCHRONOUS 3-PHASE MOTOR FOR SPACER
M133( ASYNCHRONOUS 3-PHASE MOTOR FOR SPACER
701B1( Trigger Photocell  Leuze PRK18B.T2/4P-M12
701B2( Fallen bottle Safety photocell Leuze PRK18B.T2/4P-M12
701B3( Fallen bottle Safety photocell Leuze PRK18B.T2/4P-M12
701B4( Fallen bottle Safety photocell Leuze PRK18B.T2/4P-M12
701B5( Fallen bottle Safety photocell Leuze PRK18B.T2/4P-M12
701B6( Stuck bottle Safety Photocell Leuze PRK18B.T2/4P-M12
701B7( Stuck bottle Safety Photocell PRK18B.T2/4P-M12
707S1( Perimetral door with electric lock 440G Guard Master Locking Switches Allen Brandley TLS-Z
707S2( Perimetral door with electric lock 440G Guard Master Locking Switches Allen Brandley TLS-Z
707S4( Perimetral door with electric lock 440G Guard Master Locking Switches Allen Brandley TLS-Z
707S6( Perimetral door with electric lock 440G Guard Master Locking Switches Allen Brandley TLS-Z
708S1( Perimetral door with electric lock 440G Guard Master Locking Switches Allen Brandley TLS-Z
708S4( Perimetral door with electric lock 440G Guard Master Locking Switches Allen Brandley TLS-Z
130B7( Telestar Encoder IE-58 ZB36 4096 LD5V K1/2/0+N ALB.10FL 12P 40410364 
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CAMERA AND LIGHTING SPECIFICATIONS
KEY:

48HL1( LINEAR BAR LIGHTING WITH WHITE LIGHT LED L420MM ELECTRON. GENESIS COD. GEM42-6K-T
48HL3( LINEAR BAR LIGHTING WITH WHITE LIGHT LED L420MM ELECTRON. GENESIS COD. GEM42-6K-T
48HL5( LINEAR BAR LIGHTING WITH WHITE LIGHT LED L420MM ELECTRON. GENESIS COD. GEM42-6K-T
48HL7( LINEAR BAR LIGHTING WITH WHITE LIGHT LED L420MM ELECTRON. GENESIS COD. GEM42-6K-T
150E1( CAMERA SERIES INSIGHT 7000 12mm COGNEX COD. IS 7010-01-420-000 FROM THE TOP
151E1( CAMERA SERIES INSIGHT 7000 12mm COGNEX COD. IS 7010-01-420-000 FROM ONE SIDE
151E2( CAMERA SERIES INSIGHT 7000 12mm COGNEX COD. IS 7010-01-420-000 FROM ONE SIDE (Optional)
152E1( CAMERA SERIES INSIGHT 7000 12mm COGNEX COD. IS 7010-01-420-000 FROM BELOW (Optional)
2. Description of how the camera sorter works
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The bottles flow on the conveyor till they reach the spacer, which creates spaces among the bottles.

Subsequently, the bottles enter the bottle sorter. The bottle sorter, depending on its detection, communicates with the divider, which then selects the adequate distribution channel.

The photocell 701B1 is used like a “Trigger” (count).

The photocells 701B2-701B3-701B4-701B5 are used like safety devices for fallen bottles and, in case they are operated, they stop the machine according to the set up filter.

The photocells 701B6-701B7 act as safety devices against the channel obstruction.

The micro 701B8 has two functions:

1. Verify the finger position (if retracted).

2. Verify the safety of the pin, in other words, if the pin is in the correct position to avoid any damage.

In order to determine the bottle position and the synchrony between the finger speed and the conveyor, one encoder(103B7) is installed on the motor bearing downstream the sorter.

The camera sorter is equipped with 7 micro safety doors Schmersal (701S1-S2-S4-S6, 708S1-S2-S4); once the contact is open in working position, the micros immediately stop the sorter.
The motors M130-M131 are Brushless and Lexium-operated.

The motor M130 determines the fingers rotation. The fingers rotate in coordination and in synchrony with the conveyor, while for the motor M131 the pin is raised or lowered.

Finally, the motors M132-M133 determine the rotation of the spacer’s rollers.

3. Description of how the vision systme works 
CAMERA AND LIGHTING SPECIFICATIONS
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The vision system’s task is to identify the bottle type and classify it depending on SHAPE, SIZE and INSCRIPTION.

The a.m. vision system can be used to determine: 
I. Bottle with a different shape( With lateral camera or upper vertical camera (basement).
II. Bottle with a different height( With lateral camera only if the difference between the minimum/maximum tolerance is bigger than 2 mm and there is no overlapping in the tolerance measures of the 2 bottles.

   

III. Bottle with a different diameter( With upper vertical camera (basement) only if the difference between the minimum/maximum tolerance is bigger than 2 mm and there is no overlapping in the tolerance measures of the 2 bottles. 

    

IV. Bottles with medallions and bottles without medallions( If the medallions of the cylindrical bottles are positioned on the bottle shoulder where the upper vertical camera can detect them (basement). In any case feasibility to be confirmed with trials on samples. 
V. Bottles with medallions and bottles without medallions ( With one lateral camera for non-cylindrical bottles oriented and which can rotate during their trip.  In any case feasibility and performance to be confirmed with trials on samples.

VI. Bottles with medallions and bottles with 2 medallions ( If the medallions on the cylindrical bottles are positioned on the shoulder and can be detected by the upper vertical camera (basement). In any case feasibility to be confirmed with trials on samples.

VII. Bottles with medallions and bottles with engravings ( If the medallions on the cylindrical bottles are positioned on the shoulder and can be detected by the upper vertical camera (basement) and verifying that:

a) The medallions dimensions are different from the engravings. 

b) If the difference between the minimum/maximum tolerances is bigger than 2 mm and the tolerance dimensions do not overlap. In any case feasibility and performance to be confirmed with trials on samples.

VIII. Bottles with medallions and bottles with engravings ( With lateral cameras on non-cylindrical oriented bottles, which do not rotate during their trip.
In any case feasibility and performance to be confirmed with trials on samples.
IX. Bottles with lateral bottom notch with bottles without (In the cylindrical bottels, if shadows are in a visible area and can therefore be detected by the upper vertical camera (basement).

In any case feasibility and performance to be confirmed with trials on samples.

X. Bottles with different lateral bottom notch (NO.
Workstation 1-2-3:
For these two applications, the standard Cognex camera is provided, controlled by one PatMax algorithm, in order to have more instruments available in case of need. 
Workstation 4:
For these two applications, the standard Cognex camera is provided, controlled by one PatMax algorithm, in order to have the highest possible reliability.

As an option, a 15” Touch Screen color operator console series Advatech 15.6 can be installed (other consoles by other brands can also be used, as long as they are provided with the software to control the Cognex cameras).
The console shall be installed in front of the Electrical panel board on a push-button console close to the cameras and shall be used to visualize the camera images, to interact and access to partial adjustments and calibration of the vision system.

The camera lighting are necessary to illuminate the detection areas and are indicated by the acronyms 48HL1-48HL3-48HL5-48HL7.
4. Camera Sorter Data Sheet

4.1 Photocell  Leuze PRK18B.T2/4P-M12 (cod. 14-03-006-030-2)
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4.2 Encoder Telestar IE-58 ZB36 4096 LD5V K1/2/0+N ALB.10FL 12P 40410364
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Produktdatenblatt / Product Data Sheet

Art.: 5810-00113 IE-58+4096 V001 KABELSENDER 36ZB10FL

NO. OF PULSES 4096

INTERFACE INCREMENTAL

NO. OF CHANNELS X1-K2 NEG

ZERO-PULSE X0 NEG

SUBPLY VOLTAGE 11-27v

OUTRUT LEVEL 5V

BROTECTION TYPE 1265

TEMPERATURE RANGE Z20+70°C

FLANGE TYPE 2836

SHAFT TYPE 10FL/19, 5

CONNECTOR TYPE CONTACT 128

CONNECTOR-POSITION CONNECTOR RADIAL ON HOUSING

cable length (m)

BINOUT NO. 20398

MATING PLUG vES

OPTIONS ENC X2 VOREILEND zU K1
PROGRAMMABLE

DRAWING NO. 04-5810-M0086

VERSIONNO 001

DaTED 5810-00113

SOFTNR 437626

DOCUMENTATION NO DOKUMENTE

GEWOGEN

23 Wellenausfihrung glatt / shaft type cylindrical

FL Wellenausfihrung mit Fliche / shaft type with flat surface

N Wellenausfihrung mit Nut / shaft type with slot

Hohlw Hohlwelle / hollow shaft

Klemme = mit Klemmring / with clamping ring

Grundw = Grundwelle / fundamental shaft

si6 Seillingengeber / cable retractor

78 Zentrierbund / centre ring

Tachofl = Tachoflansch / tachometer flange

DAG DAG-Schutzgehduse / DAG protective housing

TX = Teilkreis / pitch circle
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Pin assignment

Pin assignment number: 2039 Index: B 19.09.2012
Connector name: 12-pol.CONTACT Pin-count: 12 Page: 1/1
Pin| Designation Description Level [Driver NC] Colour
T 1GH_B_OUT Channel B inverted 5 |Rsaz white
2 Ser.Program_INIOUT Ser. programming interface RS485 | RS 485 | RS 485 ray
3 cHouT Channel Reference 5 |rsaz green
4 IcH_1_ouT Ghannel Reference inverted 5 |Rsaz brown
GH_A_OUT Chamel A 5 |Rsaz Yelow
1GH_A_oUT Channel A inverted 5 |rsaz violet
7 ‘Ser Program-_INOUT Ser. programming interface RS485 | RS 485 | RS 485 grayipink
GH_B_oUT ChamneiB 5 |Rsaz Dk
ot connected
0 Ground IN Ground ov blue
1 Ground IN Ground o biue
2 ‘Supply Vortage IN Supply voliage 128V red
WARNING ‘De-energize the system before carrying out wiring work or opening and closing

electrical connection:
Shortcircuits, voltage peaks, etc. can cause operating failures and
uncontrolled operating states, as well as serious personal injuries and damage
to property.

Verdrahtungsarbeiten, Offnen und Schiieen von elektrischen Verbindungen nur
im spannungslosen Zustand durchfiihren 11! Kurzschllisse, Spannungsspitzen etc.
Konnen zur Fenlfunktion und unkontrollierten Zustanden der Anlage bzw. zu
erheblichen Personen- und Sachschaden fuhren.





4.3 440G Guard Master Locking Switches Allen Brandley TLS-Z
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Below one link with the indications for installation, electrical specifications and all the necesary pieces of information for wiring and installation of the electric lock. http://literature.rockwellautomation.com/idc/groups/literature/documents/in/440g-in007_-en-p.pdf
The installation of GUARD MASTER is optional; therefore, it is not included in the camera sorter’s main offer.

6. Annex manual version 8 istallation
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Objectives

The student will:
* Describe the use of communications within EasyBuilder.

» Configure and apply TCP/IP communications settings to a sample
image.

* Lab: Send out X, Y, and Angle values to an external device.
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‘Communications

In-Sight supports the use of many communications protocols for the purpose
of sending and receiving to and from external devices.

The supported protocols include:
- Serial
* PROFINET
* DeviceNet
* EtherNet/IP
* TCP/IP

_COGNEX

Sample Applications B

Excel or other
3" Party
Applications

Robots
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Communicate to Control Devices:

* PLCs G
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* Robots gﬁjimw }.}Zé
* ABB, Denso, Fanuc, Kuka, Mitsubishi, ~
Motoman, Staubli, and others

* HMiIs via OPC
* PCs via TCP/IP and serial protocol

{Device Setup

Fixlutes

.., Formatted String:
Locator Frdure 337.0799,735793,0.0000

Ethemnet Hative Robol

Sedtal Hative Robot

Cancel

OGNEX |

Device Setting

Choose from:
* None: Disables communication via Ethernet and Serial

* PLC: Prepares communications settings for popular PLC protocols
* Supports Omron, Siemens, Rockwell, and others

* Robot: Prepares communications settings for popular robot protocols

» Supports ABB, Denso, KUKA, Motoman, FANUC, Mitsubishi, Staubli, and
others

* Other: Allows entirely custom communications configurations

ln,,,,,,‘:

(O

[ Hone Tw Choose a communication protocol by selecting = Device,
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one

confirmor Cancel to retum
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Dewce Set to Other

I your device is not on the list, you can choose “Other”

« Supports:

* DeviceNet
* Ethernet Native (and Robot / String)
* Ethernet/IP
* Modbus TCP Server
* PROFINET

* Serial KUKA

¢ Serial Motoman

* Serial Native (and Robot / String)
¢ Serial Text
* SLMP / MC Protocol

« TCPI/IP

. COGNEX

Example - Adding TCP/IP

 Ethaitletap

. Modbus TEP Server -
PROEINET [ —
- SensiKuka |

» This allows for custom configuration of communications settmgs

Protossl:

:LCLink

* DeviceNet
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. Ethetnet Native Rebet
- Ethenet Native Sting

' Sedial Moloman
Setial Nalve

Seniz! Native Robat
Senial Hative Sting
Serial Text
SLMPAME Pratocol
TCR/AR

~  TCPIIP is a standard Ethernet protocol
— Transmission Control Protocol / Internet Protocol

- * Can be set to Client (opens port) and Server (listens for data)

— IfIn-Sight is Client, Server Host Name is /P Addlress or name of device

being connected to
~ |If Server, then Server Host Name is left blank
- Port and Terminator need to match on Client and Server

S 1 Format Output String ‘TCFWS&#

e

Remove Device - § g
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Selecting Values
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‘More Appl

ications

Use Devices PLC or Robot to configure the In-Sight camera to send out X, Y,
and Angle information from the Location Tool

- PLC
* Omron
* Siemens
* Rockwell
+ Other

* Robot
* ABB
* Denso
*+ KUKA
» Motoman
* FANUC
* Mitsubishi
* Staubli
¢ Other

. COGNEX

Summary

* In-Sight is able to communicate with many 3 party applications

* TCP/IP can be implemented as simply as setting up Client or Server and
choosing appropriate values from the program

* Output strings can be viewed at the bottom of the FormatString dialog box or
in the communication tool ’
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* Students will understand and employ some of the utilities available to
deploy the system

- User Lists

- Back-up/Restore

- Upgrade Firmware
— Auto-starting system

* Students will learn about the Filmstrip as well as the Run Job step
* Lab: Use a variety of these utilities to “deploy” system
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Deployment

COGNEX. . e
Filmstrip

Quickly view all images from a single filmstrip
* “PC Filmstrip” = Record & Playback
« “Sensor Filmstrip” = Results Queue

Filmstrip is automatically tied to overall pass/fail of job
* No need to set watch cell

Playback controls integrated into the filmstrip

Sensor~
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* Customize which tools and graphics to display
* Allows customization of result graphics
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 COGNEX
s :

Sensor Utilities

emulator)

Sensor Pull-down List
* For settings on the currently selected sensor (or

ensar System - Window . Help
. Online Cul+F8
etwork Sellings.,.

3 Date/Time Setlings...

Host Table...

| ETP Seltings..

UserList...

Displayed Image Settings...
Job Size Limt...

Licensing...

. Resel..

- Set system Online or Offline

* Access to name, IP address, network settings

» Set time and date for In-Sight to use

* Ability to connect to units not on same subnet

» Adjust FTP setting for the camera

* List of user names and access ability on sensor

* Allow for managing image throughput on network
» Configure amount of memory to be used by job

* Ability to allow sensor to run protected jobs

* Ability to power cycle unit from In-Sight Explorer
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Used to establish the date and time on the active In-Sight sensor.

Automatic synchronization of the sensor’s internal clock is allowed using
a connection to a Simple Network Time Protocol (SNTP) server.

L

COGNEX

[ Favor Host Table over DMS

:

DK ‘Caﬂcell

Allows In-Sight sensors on different subnets (used to break a network into

~smaller more efficient nodes) to communicate with one another. Useful for

“network triggering.

~*Favor Host Table over DNS: When selected, specifies that the search order
for In-Sight host names is (1) host table, (2) network browser, and (3) DNS.

When not selected, the host name search order is (1) network browser, (2)
DNS, and (3) host table.
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Maintains the access level and FTP read | write privileges for authorized users
of In-Sight sensors and emulators,

= Full: Complete, unrestricted access.
Protected: Allows you to edit tool parameters, but not to add or delete tools.
~*Locked: You can only monitor the operation of the current sensor.

COGNEX

* Allows user to enter an encrypted key to enable protected jobs
’ * System integrated code

* Application specific job such as Track & Trace

Enter anewlicenze. .
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System Pull-down List
* For settings on the PC for In-Sight Explorer

. System | Window Help
o

- & LogOn/OH..

“}: Create Report...

Backup...

Restore..,

Restete From...

Clone To...

Update Finveate. ..

Add Sensor/Device To Network...
Esploter Host Table...

ShilesF7

Save Layout

 Optiors...

Create Repo

* Ability to log on or off of current sensor

* XML or HTML file of sensor settings

* Save out “copy” of sensor to hard drive or server
» Recall last saved version of sensor

* Recall any previous saved version of sensor

* Allow multiple sensors to have identical set-up
* Ability to load current version of firmware

* Another access point to adding a sensor

* Access to sensors not on same subnet

* Saves current set-up as default starting layout
* Additional access to Explorer settings

Selert InSight Sensods) 1o Include in Repor

Mame L lwe n-Signt Hep
B cnon PCm1400C
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Cognex In-Sight{R) Report
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Allows you to generate HTML or XML-based output files documenting the
network configuration and job details of one or more In-Sight sensors or
emulators on your network.
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Allows you to store an archival copy of the jobs, images, and sensor settings

from an In-Sight sensor or emulator to the hard disk on your PC. Network
settings are stored in a backup but they are restored only when you are
restoring to the same sensor that was backed up.

Note that the Restore From and Clone dialogs copy only jobs and images

(emulators only) but ignore network seftings because the destination sensor
might not be the same as the source sensor.

 COBNEX

Restore

Select Backup Location

{C:\Program Files\Cognesin Sight\nSight Explols [

Select InSight Sensor(z} lo Restote
N.
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Allows you to retrieve an archived copy of the jobs, images, and sensor settings
from an In-Sight sensor or emulator; they must be backed up to your local PC
“before they will appear in the Restore dialog.
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Allows you to retrieve the following:
-+ The most current archive of jobs, images, and configuration data for an In-

Sight sensor.
~*Older archived copies of jobs, images, and configuration data for an In-Sight

~ sensor.
= An archive from a different In-Sight sensor.

COGNEX

Clone

G Clone

Select Source In-Sight Sensor ; - Select Destination In-Sight Sensorz)
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Allows you to mimic the job and image data, as well as most sensor settings,
from a source In-Sight sensor to one or more destination In-Sight sensors.
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| Update I Eancel—]_

Allows you to load the most current version of In-Sight software onto an
In-Sight sensor or multiple sensors.

Site must have valid FUP to gain access to “.reg” file available on
Www.cognex.com

Options
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¢ Sensor Menu contains info for the connected cameralemulator
« System Menu contains settings for the ISE on that particular PC

e Backup and Restore provides efficient way to replace systems that have
gone bad

* The Options selection gives access to In-Sight Explorer settings such as

enabling Offline Programming and how In-Sight Explorer starts-up on that
PC
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