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[bookmark: _Toc155684431]Welcome
[bookmark: _Toc328660378][bookmark: _Toc280131852][bookmark: _Toc290631751][bookmark: _Hlk153950115]Thank you for purchasing your new 710A Thermal Traverser. At Machine Solutions Inc. (MSI), we are dedicated to bringing innovative process development solutions to both medical device and nonmedical organizations. The MSI proprietary segmental technology has been successfully implemented in manufacturing clean rooms on five continents, and continues to expand – meeting, growing, and facilitating the abilities of device companies around the globe. MSI looks forward to helping your organization provide life-improving devices to your customers, today and tomorrow.
[bookmark: _Toc402883193][bookmark: _Toc155684432]Machine Description
The model 710-A Thermal Traverser is a system for the purpose of recovering heat shrinkable materials onto a catheter shaft type of substrate by means of traversing a thermal nozzle along the length of the materials at a controlled speed.
[bookmark: _Toc402883195][bookmark: _Toc155684433]Safety
· [bookmark: _Hlk131086591]Use of eye protection when working with compressed gases and heated materials is advised.
· The maximum observed Sound Pressure Level is below 70 dBA.
· Die jaws will become hot during operation and, depending on temperature set point, can cause severe skin burns if contact occurs.
[image: A yellow sign with black text

Description automatically generated]  	Caution: Safety standards require two people to uncrate this machine.
[image: Icon

Description automatically generated]	Caution:  high voltage.  Remove power and use safety precautions when servicing.
[image: A yellow sign with black text

Description automatically generated with medium confidence] 	Caution:  hot surface.  Contact may cause burn.  Allow to cool before servicing.
   [image: A picture containing diagram

Description automatically generated]   	Caution:  pinch point.  Keep hands and body parts clear while in operation.


[bookmark: _Toc155086592]User Alerts

Do not use or otherwise operate the machine in any manner other than that in which it is explicitly intended. Examples: Do not attempt to sit on or climb on the equipment, do not place heavy objects or containers of liquid on the machine, do not to insert any foreign objects into the machine and do not attempt to bypass any guards.

Note: The equipment is not for use with materials that can decompose or ignite below the maximum operating temperature of the machine. Hazards are materials that outgas hazardous substances and or ignite. (260°C/500°F).
Note: This equipment is not for use in an ATEX environment.


[bookmark: _Toc39133574][bookmark: _Toc155354876]Uncrating

[bookmark: _Hlk155357737][image: A sign with a person holding a box

Description automatically generated] 	Caution:  This machine weighs 185lb.  Safety standards require a minimum of two people to life the lift this machine.
1. Remove the front panel of the crate.  
2. Place the crate on the edge of a bench with a corner overhanging.  Remove the hex screws.  The crate must remain in an upright position.
3. Remove the machine from the crate. 
Installation

[image: A sign with a person holding a box

Description automatically generated]    Caution:  heavy.  Do not attempt to move the machine manually.  Due to its weight, the machine should be moved with a forklift and placed on a reinforced surface.  If a forklift is not available, then ensure adequate personnel and mechanical aids are used.
[image: A picture containing diagram

Description automatically generated] Caution:  pinch point.  Keep hands and body parts clear while in operation.
Note: It is recommended that this equipment be placed at a height where the machine is at an ergonomically viable height for the user population.

1. [bookmark: _Toc78348633][bookmark: _Toc134613093]Place the system on a level, sturdy surface.
2. Connect the power cord to the system and then to a 120 or 220 VAC 50/60 Hz. Outlet.
3. Connect the air supply hose assembly to the system and then to a clean, dry, and filtered compressed air source.


[bookmark: _Toc155684434]Connections
1. Locate the input panel on the rear panel of the machine. 
2. Connect a power cable to the power connector.  

[image: A close-up of a machine
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[bookmark: _Toc154128448][bookmark: _Toc155684484]Figure 1. Rear Power Input
[image: Icon

Description automatically generated]Caution: high voltage.

Plug the power cord into a source with the following specifications:  

Important: Connecting to the wrong voltage will result in machine damage not covered under warranty.
120 or 240 VAC (refer to the machine label)
50/60 Hz

Using 0.25ʺ (6 mm) air tubing, connect the machine to a compressed air source with the following specifications:
100 – 120 psi at 1 cfm
Dried
Filtered (1 µ)
Oil free

Note: The machine does not require an oiling system. The components are factory lubricated.


[bookmark: _Toc78348634]		
[bookmark: _Toc134613095]Process Overview
The Shrink Laminator is used to heat shrink material on a single catheter assembly. Variable speed and distance controls allow the shrinking to start at any position on the assembly. A fixture grips the devices to be processed. A heater array is mounted on a linear actuator. After the heater array is moved to the home position, the operator installs the catheter in the grip mechanism. The hot air system is brought to the correct temperature. When the process is started, the heater array is moved to a start position. The heater assembly is moved out to the catheter, then the heater array is moved across the length of the catheter through up to ten speed zones. The heater array is retracted and returns to the loading position. The operator can select a recipe from a set of 1000 recipe files using a barcode scanner. Each file contains the variables used by the process sequence. A passcode is used to control access to the recipe settings, machine settings, and several test screens on the HMI. 



[bookmark: _Toc64362613][bookmark: _Toc155684435]Starting Up
[bookmark: _Toc64362614][bookmark: _Toc155684436][image: A yellow triangle with a black exclamation mark

Description automatically generated]Power up
Caution: Do not use the machine for production purposes without the safety cover in place. 
	Remove the safety cover to perform maintenance functions only.
1. Switch the main disconnect to the on (|) position. The main disconnect is located on the rear of the machine.

[image: A close up of a plug
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[bookmark: _Toc154128449][bookmark: _Toc155684485]Figure 2. Main Disconnect


2. Wait for the machine to power up and the operating system to complete loading.


3. Once the Main Screen is displayed, Turn the E-Stop clockwise and pull it out.
Note: The machine will not reset until operating system has loaded completely.
4. Press the blue Reset button on the front panel. 
	[image: ]
[bookmark: _Toc154128450][bookmark: _Ref155620734][bookmark: _Toc155684486]Figure 3. E-Stop and Reset



5. The Main screen displays.
	
[image: ]
[bookmark: _Toc154128451][bookmark: _Toc155684487][bookmark: _Ref155685777]Figure 4. Main Screen



[bookmark: _Toc64362615][bookmark: _Toc155684437]Emergency stop
1. In case of an emergency, press the E-Stop button to immediately stop all machine motion.
[image: A close up of a button
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[bookmark: _Toc155684488]Figure 5. E-Stop

To disengage the E-Stop:
1. Turn the E-Stop clockwise and pull it out.
2. Press the blue reset button (Refer to Figure 3. E-Stop and Reset).






[bookmark: _Toc155684438]Navigating onscreen

[image: A diagram of a company
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[bookmark: _Toc155684489]Figure 6.  Software Screen Flow


[bookmark: _Toc155684536]Table 1.  High Level Functional Summary

	Press this button
	To access this screen
	Which lets you do this
	And is referenced in

	Main
	Main Menu
	· Log On/Off
· User Management
· About Screen (System Info)
	Main menu screen on page 18 

	Maintenance
	Machine – Calibration
	· Calibrate Machine
· Select units of measurement
· Setup Controls and time/date
	Calibration on page 29

	Manual
	Manual – Controls
	· Manually control all system functions
	Manual controls on page 38

	Recipe
	Recipe – Browser
	· Create a recipe
· Edit a recipe
· Copy and delete recipes
· Add a barcode to a recipe
· Activate a recipe
	Recipe configuration on page 41

	Run Process
	Run – Information
	· View information on the active recipe
· Run the active recipe
· Access the recipe – browser screen

	Run – information screen on page 50





[bookmark: _Toc155684439][bookmark: _Ref155685881]Main Menu Screen
[bookmark: _Toc347315901][bookmark: _Ref311113417][bookmark: _Ref405546942][bookmark: _Ref405546953][bookmark: _Toc48892433][bookmark: _Ref63758003][bookmark: _Ref63758035][bookmark: _Ref63758197][bookmark: _Ref63762096][bookmark: _Toc64362619][bookmark: _Ref155171332][bookmark: _Ref155171334][bookmark: _Ref155171348][bookmark: _Toc155684440]Logging on
Standard User Level Logon
Any user type other than the default Operator is required to log on with a password to access restricted functions. There are 5 standard logon user levels:
1 = Operator
2 = Lead
3 = Technician
4 = Process Engineer
5 = Administrator
Each log on level, other than Operator, can be assigned one password.
	[image: A computer screen with a login box
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[bookmark: _Toc154128453][bookmark: _Toc155684490]Figure 7. Log ON/Off Screen



To log on using standard user levels:
1. Select ‘Log On’ on the Main Menu screen. The User-Log On/Off screen appears.
2. Enter in username and password.

Once a user successfully logs on, the HMI returns to the Main Menu screen, and the current user and user group displays in the upper right-hand corner.


Individual User Level Logon
Individual users can be created and assigned a specified user level.  If an individual user is set up with an operator user level a password will be required.
To create an individual user:
Note:  It will be the responsibility of the customer to maintain a user and password log.

1. Select ‘Log On’ on the Main Menu screen. The User-Log On/Off screen appears.
2. Enter admin into the user level and password and press ok.
3. User level will be changed to admin and the User Manager Button will appear.
4. In the User Manager screen select Create a New User.
5. Enter in User Name, User Full Name, New Password and Confirm Password information.
6. From the Available Groups menu select the user level and add to Assigned Groups list.
7. Once all information is entered Select OK.

[image: A screenshot of a computer
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[bookmark: _Toc154128454][bookmark: _Toc155684491]Figure 8.  Creating a New User

[bookmark: _Toc347315902][bookmark: _Ref311113443][bookmark: _Toc520127690][bookmark: _Toc48892434][bookmark: _Toc64362620][bookmark: _Toc155684441]Logging off
From the User – Log On/Off screen, select Log Off to log off the current user.
Note: The user type will revert to standard Operator user, which is displayed in the upper right-hand corner of the screen.

[bookmark: _Toc520127693][bookmark: _Toc48892437][bookmark: _Ref63756896][bookmark: _Toc64362622][bookmark: _Toc155684442][bookmark: _Ref416167801]User management (administrators only)
Users can be added, passwords can be changed, and users can be removed from the User – Manager screen. 
To access this screen:
1. Log on as an administrator.
2. From the User – log on/off screen, select User Manager.

To create an individual user:
Note:  It will be the responsibility of the customer to maintain a user and password log.

1. Select ‘Log On’ on the Main Menu screen. The User-Log On/Off screen appears.
2. Enter admin into the user level and password and press ok.
3. User level will be changed to admin and the User Manager Button will appear.
4. In the User Manager screen select Create a New User.
5. Enter in Username, User Full Name, New Password and Confirm Password information.
6. From the Available Groups menu select the user level and add to Assigned Groups list.
7. Once all information is entered Select OK.


[image: A screenshot of a computer
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[bookmark: _Toc154128455][bookmark: _Toc155684492]Figure 9.  Creating a New User

To return to the Main Menu screen: 
Select Close.

To change any password:
Note:  It will be the responsibility of the customer to maintain a user and password log
3. Enter in the User Name.
4. Select Change Password.
5. Enter in Current Password
6. Enter the New Password.
7. Confirm Password.
8. Press OK.

[image: A computer screen shot of a password
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[bookmark: _Toc154128456][bookmark: _Toc155684493]Figure 10.  Creating a New User


To return to the Main Menu screen: 
Select Close.
To delete an individual user:
Note:  It will be the responsibility of the customer to maintain a user and password log.

1. Select ‘Log On’ on the Main Menu screen. The User-Log On/Off screen appears.
2. Enter admin into the user level and password and press ok.
3. User level will be changed to admin and the User Manager Button will appear.
4. In the User Manager screen Enter in User Name to be removed.
5. Select Remove User.

Note: It is not possible to delete standard user id’s (Operator, Lead, Technician, Process Engineer & Administrator)

[image: A close-up of a computer screen
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[bookmark: _Toc154128457][bookmark: _Toc155684494]Figure 11.  Removing User


To return to the Main Menu screen: 
Select Close.
[bookmark: _Toc347315903][bookmark: _Ref311115357][bookmark: _Toc520127691][bookmark: _Toc48892435][bookmark: _Toc64362621][bookmark: _Toc155684443]Shutting down the HMI
Note: HMI must be powered down prior to turning off the machine, failure to do so can result in a corrupt software interface
Select Shutdown HMI to open the ‘Power Down the HMI?’ pop-up window.
	[image: shutdown hmi]
[bookmark: _Toc154128458][bookmark: _Toc155684495]Figure 12. Power Down the HMI pop-up window



Power Down: power down the HMI without powering down the machine.
Cancel Power Down: cancel the shutdown command and return to the Main Screen.
System information (About screen)
Note: When calling Machine Solutions for technical support, please have this information ready.
The About screen lists the following information:
Manufacturer’s address and contact information
Machine model and serial number
HMI NS code (HMI Indusoft serial number)
Software version numbers for:
Programmable logic controller (PLC)
HMI
	[image: A computer screen shot of a machine

Description automatically generated]
[bookmark: _Toc154128459][bookmark: _Toc155684496]Figure 13. About screen Example


Select Close to return to the Main Menu screen.
[bookmark: _Toc155684444]Maintenance Screen
To access this screen:
1. Log on as Technician or higher.
2. Select Maintenance on the navigation bar:
3. [image: ]The Machine Flow Calibration screen will open.[bookmark: _Toc155684497]Figure 14.  Navigation Bar

4. Select Parameter button.
[image: A screenshot of a computer

Description automatically generated][bookmark: _Toc155684498]Figure 15.  Machine Flow Calibration Screen


5. The Machine Parameters – General will open.
[image: A screenshot of a machine parameters
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[bookmark: _Ref155620068][bookmark: _Toc155684499]Figure 16.  Machine Parameters General


The following may appear on this screen (optional equipment shown):
[bookmark: _Toc155684445]System Date and Time
· Press this button to open the Windows Date and Time window.

[image: A screenshot of a computer
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· Refer to Figure 16.  Machine Parameters General screen
[bookmark: _Toc155684446]MSI Support
· Pressing this button will open a dialog box asking to open MSI support tools.

[image: A white rectangular sign with black text
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· Refer to Figure 16.  Machine Parameters General screen
· Selecting Yes will close the HMI project and open Team Viewer for remote support.  Note: machine must be connected to an Ethernet connection and have access to the outside internet.
· Provide MSI service team with the Team Viewer UserID and Password to start remote support.
[bookmark: _Toc155684447]Setup Controls
[bookmark: _Toc155684448]Barcode Scanner (optional equipment)
· Use this checkbox to activate or deactivate barcode scanning.

[image: A blue and white sign with black text
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· Refer to Figure 16.  Machine Parameters General screen

Calibration
Perform calibration when the following occurs:
1. Machine installation
1. Incoming airflow changes
1. Observation of an out-of-calibration condition
To access this screen, select Maintenance on the navigation bar.
[image: ]
[bookmark: _Toc155684500]Figure 17.  Navigation Bar

The Flow Calibration screen opens:
[image: A screenshot of a computer
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[bookmark: _Toc155684501]Figure 18.  Flow Calibration Screen

[bookmark: _Toc155684449]Select units of measure for calibration
Select Unit Measurement to open the Unit of Measure pop-up window. This window allows you to select Metric or Imperial units for every machine measurement.  Table 2 lists each parameter and the units that may be chosen.

[image: A screenshot of a computer
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[bookmark: _Toc155684502]Figure 19.  Unit of Measure pop-up

To toggle between units of measure, select the button corresponding to the parameter of your choice.
[bookmark: _Ref155085569][bookmark: _Ref155170441][bookmark: _Toc155684537]Table 2. Units of Measurement
	Parameter
	Units of Measure

	
	Metric
	Imperial

	Distance
	millimeters (mm)
	inch

	Flow
	Standard Liters per Minute (SLM)
	Standard Cubic Feet per Hour (SCFH)

	Temperature
	° Celsius (°C)
	 ° Fahrenheit (°F)




[bookmark: _Toc155684450][bookmark: _Ref155685915]Flow Calibration
The flow calibration is performed to standardize the reading from the internal flow meter with an external standard.
To calibrate the flow:
1. Press Enable Flow Calibration button.
[image: A screenshot of a computer
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[bookmark: _Toc155684503]Figure 20.  Enable Flow Calibration Button
2. Move to the rear of the machine.
3. Remove the 4 screws holding the back cover on the machine.
[image: A machine with red arrows
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[bookmark: _Toc155684504]Figure 21.  Flow Calibration Rear Panel Removal

4. Disconnect the flow tubing from the position shown.  To disconnect, hold orange ring on connector, press the tubing towards the orange connector, then pull the tubing away from the orange ring.
[image: A close-up of a machine
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[bookmark: _Toc155684505]Figure 22.  Flow Disconnect Position

5. Connect the flow standard to the positions shown.  

[image: A close-up of a machine
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[bookmark: _Toc155684506]Figure 23.  Flow Meter Standard Connections
6. Power up the flow standard and set to zero.
7. Return to the front of the machine and press the Start button.

[image: ]
[bookmark: _Toc155684507]Figure 24.  Start Flow Calibration Button

8. Enter a flow setpoint into the Flow Setpoint 1 entry box then press the Continue button.

[image: A screenshot of a computer
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[bookmark: _Toc155684508]Figure 25.  Enter Flow Setpoint

9. Flow will climb to setpoint (as seen in the internal flow regulator).


10. Read flow from flow standard and enter the value into the Measured Flow 1 entry box.
11. Press Continue to save the entered value.

[image: A screenshot of a computer
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[bookmark: _Toc155684509]Figure 26.  Enter Measured Value

12. Enter a flow setpoint into the Flow Setpoint 2 entry box then press the Continue button.
13. Flow will climb to setpoint (as seen in the internal flow regulator).
14. Read flow from flow standard and enter the value into the Measured Flow 2 entry box.
15. Press Continue to save the entered value.
16. Enter a flow setpoint into the Flow Setpoint 3 entry box then press the Continue button.
17. Flow will climb to setpoint (as seen in the internal flow regulator).
18. Read flow from flow standard and enter the value into the Measured Flow 3 entry box.
19. Press Continue to save the entered value.
20. The machine will save all values.  Touch the Accept button to complete the calibration.
21. The Complete indicator will turn green.  The calibration is complete.


[bookmark: _Toc155684451]Temperature Calibration
MSI performs the Auto-Tune Procedure on the machine before it ships.
Auto-Tuning should be performed when:
· Discrepancy in temperature control stability is found.
· New or different nozzle is installed to machine base.
Temperature offset procedure should be performed at product processing temperature. (MSI performs temperature offset at 250°C prior to shipment.)
· Offset will vary from temperature to temperature.
· Offset should be set specific to product or process that has been selected.
[bookmark: _Toc155684452]Auto-tune PID Temperature Control Loop
To auto-tune the proportional integral derivative PID loop:
Reminder: Auto-Tuning should be performed when:
· Discrepancy in temperature control stability is found.
· New or different nozzle is installed to machine base.

On the Flow Calibration screen, select Temperature Calibration button.
[image: A screenshot of a calibration system
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[bookmark: _Toc155684510]Figure 27.  Temperature Calibration


1. Start with the nozzle at ambient temperature.
2. Press the Enable Temperature Auto-Tune button.
[image: A screenshot of a computer
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[bookmark: _Toc155684511]Figure 28. Enable Temperature Auto Tune

3. Enter a flow rate setpoint and press the Start button.

[image: A screenshot of a computer
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[bookmark: _Toc155684512]Figure 29. Flow Rate Entry



4. Once flow has started, enter an auto-tune temperature setpoint and press the Continue button.

[image: A screenshot of a temperature control
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[bookmark: _Toc155684513]Figure 30. Temperature Setpoint Entry

5. Temperature will climb to near the setpoint, recording PID values as it climbs.
6. When complete, press the Accept button to save the PID values.

[image: A screenshot of a temperature control
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[bookmark: _Toc155684514]Figure 31. Accept Auto-Tune Button

7. The auto-tune Complete light will illuminate green.
[bookmark: _Toc155684453]Synchronize Nozzle Temperature to a Standard (Temperature Offset)
Reminder: Temperature offset procedure should be performed at product processing temperature. (MSI performs temperature offset at 50°C prior to shipment.)
· Offset will vary from temperature to temperature.
· Offset should be set specific to product/process being run.

1. Select the Temperature Offset button.
[image: A screenshot of a temperature calibration
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[bookmark: _Toc155684515]Figure 32. Enable Temperature Offset

2. Insert a temperature standard into the nozzle center.
3. Enter a flow rate value and a temperature setpoint value into the entry boxes then press the Start button.
[image: A screenshot of a computer
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[bookmark: _Toc155684516]Figure 33.  Start Offset Calibration

1. Wait at least 5 minutes for the nozzle to heat up and “soak” (all material has absorbed the heat and is uniform temperature).
2. Record the current reading of the temperature probe in to the “Temperature Standard” field.
3. Select Accept button to complete the temperature offset.
4. The Complete light will illuminate green.  
Note: Offset displayed on screen should be the difference between the HMI temperature reading and probe temperature reading.
Note: The “Temperature Standard” field is not meant to be the temperature offset. Enter the actual temperature reported from the temperature calibration standard in this field. 
Note:  The Calculated Offset value displayed in the lower left-hand corner (circled above) is the offset being used by the PLC for temperature control following a calibration.
Note: If verifying temperature calibration, it must be verified at the temperature used to set offset. (Process Temperature)


[bookmark: _Toc155684454][bookmark: _Ref155685935]MANUAL CONTROLS (LEAD LEVEL OR HIGHER)
The Manual – Controls screen may be used for process development or functional verification.   To access this screen, select Manual on the navigation bar.

[image: ]
[bookmark: _Toc155684517]Figure 34. Navigation Bar

The Manual – Controls screen will open.
[image: ]
[bookmark: _Toc155684518]Figure 35. Manual – Controls screen


The following controls appear on this screen:
Jog Speed
	Use this field to set the jog left and jog right rate of travel.
Jog Left / Jog Right 
Use the jog left and jog right buttons to move the axis left and right at the Jog Speed (see above).
The Current Position field will display the current distance from the home position.
Temperature Setpoint
	This is the desired temperature that the nozzle will be heated to.  
Current Temperature
	Displays the current nozzle temperature as read by the thermocouple.
Heater Off/On Button
	This button controls when the heater is turned on and off.  
	Note: This button is disabled when airflow is not enabled.  
Note:  If airflow and heater are both turned on and then airflow is turned off, heater will also be turned off.
Airflow Setpoint
This is the desired airflow that will be pushed through the nozzle.
Current Airflow
This is the actual airflow feedback from the flow controller.
Airflow Off/On Button
This button controls the airflow on and off.
Thruster Forward/Retract Button
	This button controls the extend and retract of the nozzle head.
	Note:  This button is disabled when the heat shield is closed.
Note: When in manual mode (User level Lead or higher), the front door is not required to be closed for the thruster to extend and retract.
Heat Shield Close/Open Button
	The button controls the open and closing of the head shield that covers the nozzle.
Note:  This button is disabled when the Thruster is extended.
Cooling On/Off Button
	This button turns the cooling system on and off.
Door Lock Button
	This button locks and unlocks the front door.  
Note:  The door must be in the closed position for this operation.  The Door will not lock in the open position.
Select Unit Measurement Button
This button opens the unit of measurement popup screen that allows the units of measure to be toggled between Imperial and Metric.  See Table 2. Units of Measurement.


Recipe Setup
[bookmark: _Toc155684455]How recipes work
[bookmark: _Toc64362650][bookmark: _Toc155684456]What is a recipe?
A recipe is a set of programmed specifications for each variable parameter of the run process. Recipes reduce operator error and increase repeatability.
[bookmark: _Ref416188732][bookmark: _Ref416188737][bookmark: _Toc64362651][bookmark: _Toc155684457]Recipe parameters and the run process
1. Flow rate must reach the nominal flow rate before the cycle will start.  Any flow outside of the minimum and maximum parameters will cause the process to hold until the nominal value is reached.
2. Temperature must reach the nominal temperature before the cycle will start.   Any temperature outside of the minimum and maximum parameter will cause the process to hold until the nominal value is reached.
3. Product is loaded into the product carrier and the carrier is loaded into the machine. 
4. The front door is closed.
5. Once the front door is closed, the operator must press the Cycle Start button.
6. The door is locked, and the thruster nozzle carriage moves to the start position.
7. The carriage will then move to the first position at the speed set in the recipe.
8. Once the position is reached, the dwell timer will start and dwell until the timer has expired.
9. Different nozzle and cooling combinations may be enabled or disabled for various results.
10. Once the cycle has run all entered steps, the heat shield will close, the thruster nozzle carriage will move to the start position and the door will unlock.
11. The operator then removes the completed carrier and installs the next carrier.  The process is then repeated.


Recipe Configuration
Log on as Process Engineer (Level 4) or higher.  See Log On/Off section.
[bookmark: _Ref155179394][bookmark: _Toc155684458]Recipe – Browser screen
The Recipe – Browser screen displays stored recipes, ten recipes at a time. There are 1,000 slots available.
[image: A screenshot of a recipe browser

Description automatically generated]
[bookmark: _Ref155173337][bookmark: _Toc155684519]Figure 36. Recipe Browser


The following appear on the screen:
Recipe column: Displays the recipe number.
View column: Press the buttons in this column to navigate to the Recipe – View screen (see Viewing the active recipe on page XX), which displays all the parameter for the corresponding recipe number.
Edit column: press the buttons in this column to navigate to the Recipe – Edit screen, which enables changes to the parameters for the corresponding recipe number (see Creating and editing recipes on page XX).
Modified date: displays the date that each recipe was last modified.
Recipe name: displays the name of each recipe file.
Run column with Activate button: select Activate to make the corresponding recipe the active recipe.
Jump to Recipe #: if the desired recipe number is already known:
1. Enter the recipe number into the jump to Recipe # field.
2. Press the Jump to Recipe # button.

Jump/Back 10>, 50>>, 100>>>, Last>>>: if the desired recipe number is not known, then use these buttons to jump 10, 50, or 100 slots forward or backward in the recipe queue until the correct recipe is located.
Note: If the recipe queue has not been advanced at least 10, 50, or 100 slots, then the following messages will appear in place of the Back 10>, 50>>, and 100>>> buttons: “Can Not Jump (10, 50, 100).”
Export/Import Recipes: exchange recipe files between hard drive and external drive (see Importing and exporting recipes (Process Engineer Password Required) on page XX.
Link Recipes: navigate to the Recipe – Link screen, which allows the user to link a recipe to an item number (see linking recipes on page XX).


[bookmark: _Ref155180682][bookmark: _Toc155684459]Creating and Editing Recipes
Select Edit on the Recipe – Browser screen to navigate to the Recipe – Edit screen.  This screen allows the process engineer to edit recipe parameters.  Touch the data entry field for each parameter to modify the value.
[image: A screenshot of a recipe

Description automatically generated]
[bookmark: _Toc155684520]Figure 37. Recipe - Edit Screen


The following appears on the screen:
Recipe Name: use this field to name the recipe.  
Note: Deleting data from this field or leaving this field blank may prevent the profile from correctly storing.
Barcode Link: this field displays the barcode linked to this particular recipe (see page XX).
Recipe Number: this number is the location of the recipe on the Recipe – Browser screen (see Figure 36. Recipe Browser).
Temperature: this is the nominal temperature setpoint for the process.
Minimum (temperature): this is the minimum temperature that the process can run at.
Maximum (temperature): this is the maximum temperature that the process can run at.
Heater Flow Rate: this is the nominal flow rate setpoint for the process.
Minimum (heater flow rate): this is the minimum flow rate that the process can run at.
Maximum (heater flow rate): this is the maximum flow rate that the process can run at.
Start Position: this is the starting position for the thruster nozzle.  The process starts and ends at this position.
Step: step number 1-10.
Position: this is the position to move the thruster nozzle to.  
Speed: the velocity that the carriage moves at to the position on the same step number.
Dwell: amount of time that the carriage will dwell at a position after it has moved to the position.
Nozzle On/Off: this determines whether the nozzle is extended during the step. This state is true for the entire step from movement thru dwell time.
Cooling On/Off: this determines whether the cooling is turned on during the step.  This state is true for the entire step from movement thru dwell time.
Select Unit Measurement Button: this button opens the unit of measurement popup screen that allows the units of measure to be toggled between Imperial and Metric.  See Table 2. Units of Measurement.
Save: save the recipe edits to the current recipe.
Save As: save the recipe to a new recipe slot.
Save and Run: save the recipe edits and then run the recipe (Process Engineer and above).
Clear Recipe Settings: clear all fields on the recipe – Edit screen.
Cancel Edits: cancel all edits and return to the Recipe – Browser screen.
[bookmark: _Toc155684460]Linking Recipes
[image: A screenshot of a recipe menu
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[bookmark: _Ref155178021][bookmark: _Toc155684521]Figure 38. Recipe - Link Screen

Note: Linking is active only when a barcode scanner is installed.
To link a recipe to an item number:
1. From the Recipe – Browser screen, select Link Recipes. See Figure 38. Recipe - Link Screen
The Recipe – Link screen will display.
The number and name of the currently loaded recipe will appear and will be available for linking. 
2. Enter an item number into the Item Number Linked to Recipe field. 
Select the input box next to the applicable recipe number.
Either enter the item number on the display or scan the barcode.
3. Select Link Recipe. The item number will appear in the Recipe Linked box to the left of the button. All fields in the row become unavailable. 
4. To break a link between a recipe and a material number, select Un-Link Recipe. The field appearance changes from dimmed to bright. Now it is possible to change or delete values in the field. 
Jump to Link #: advance to a known link number. Enter the number in this field, and then press the button.
Jump 10>:  advance the list by ten lines.
Jump 50>>: advance the list by 50 lines.
Last >>>: jump to the last line in the list.
Export/Import Recipes: import or export a recipe (see Error! Reference source not found.).


[bookmark: _Toc155684461]Importing and Exporting Recipes (Process Engineer Password Required)
Note:  This function will import or export all files in the Recipe folder.  If no Recipe folder exists, then one will be created.
1. From the Recipe-Browser or Recipe-Link screen, press the Export/Import Recipes button to call up the Export/Import All Recipes window.     
[image: A screenshot of a recipe browser
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[bookmark: _Toc155684522]Figure 39. Accessing the Export/Import All Recipes Window



· [image: Capture]Two popup windows will appear.
[bookmark: _Toc155684523]Figure 40. Export/Import All Recipes Window

2. Select the files to be exported/ imported.
3. Copy and paste the files using a USB drive.
4. When finished close the popup windows.


[bookmark: _Toc155684462]Alarm Screen
Touch the alarm bar under the navigation bar to navigate to the Alarm screen. This screen contains information on active faults and warnings.  Also see Errors, Alarms, and Troubleshooting.
	
[image: A screen shot of a computer
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[bookmark: _Toc155684524]Figure 41. Alarm Screen

The following buttons are available on the Alarms screen:
Alarm History: view all current and past alarms saved in cache.
Note: The history cache saves data up to 365 days old. Any item older than 365 days is automatically deleted.
Reset Alarms: clear active alarms.


Run Process
[bookmark: _Toc155684463][bookmark: _Ref155685970]Run – Information screen
Select Run Process on the navigation bar to navigate to the Run – Information screen.

[image: ]
[bookmark: _Toc155684525]Figure 42. Navigation Bar

The Run-Information screen displays.
[image: A screenshot of a computer
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[bookmark: _Ref155181271][bookmark: _Toc155684526]Figure 43. Run - Information Screen

This screen displays information regarding the active recipe, as follows:
Recipe name
Recipe number—there are 1,000 slots for saving recipes; the recipe number identifies the slot in which the recipe is saved.
The following controls can also be found on the Run – Information screen:
Scan Item Number: change the active recipe using a barcode scanner (optional equipment)
Select Recipe: access the Recipe – Browser screen (see Recipe – Browser screen).
Run Lot: run the active recipe – start the run process and switch to the run screen.

[bookmark: _Toc155684464]Activate a different recipe
· Navigate to the Run-Information screen.
· Confirm that the Recipe Name and Recipe Number correlate to the product to be processed.  To change recipes:
· If barcode scanning is enabled, scan the barcode on the product.
· If barcode scanning is disabled, select a recipe via the Select Recipe button.

· Process Engineer and above, open the Recipe – Browser screen
· Browse the recipe list to find the correct recipe, select the Activate button next to the recipe to change the active recipe.


[bookmark: _Toc155684465]Viewing the active recipe
To view the active recipe:
1. From the Run – Information screen, select Run Lot.

[image: A screenshot of a computer
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[bookmark: _Toc155684527]Figure 44. Run - Information Screen


2. The Run Process screen displays.
3. From the Run Process screen, select View Active Recipe.

[image: A screenshot of a computer
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[bookmark: _Toc155684528]Figure 45. Run Process Screen


4. The Recipe – View screen displays the parameters for the active recipe.  These parameter are set in the Recipe – Edit screen; they cannot be modified from the Recipe – View screen.  Recipe fields are described in the Creating and Editing Recipes section of this manual.

[image: A screenshot of a recipe
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[bookmark: _Toc155684529]Figure 46. Recipe - View Screen



[bookmark: _Toc155684466]Run Lot
[image: A warning sign with a symbol

Description automatically generated]	Caution: pinch point/crush hazard. Keep fingers, hands, and clothing clear of moving parts.
[image: A yellow triangle with a black exclamation mark

Description automatically generated]	Caution: Do not use the machine for production purposes without the door cover in place. Remove the safety covers to perform maintenance functions only.

1. From the Main screen, select Run Process.  The Run – Information screen opens.

[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc155684530]Figure 47. Run - Information Screen

2. Verify the recipe, if the recipe is correct, proceed to step 4.
3. To select a different recipe, from the Run – Information screen, press the Select Recipe button to navigate to the Recipe – Browser screen.  See Figure 43. Run - Information Screen.
4. Once the correct recipe is loaded, select Run Lot button. 
5. Flow will start to flow up to the setpoint.  Temperature will start to climb to setpoint and stabilize.  Several alarms may show for a few moments as flow and temperature stabilize at the setpoint and move above and below the minimum and maximum setpoints. 
6. Product is then loaded into the product carrier using the vision system for alignment.
7. The screen will display the message: Load product and close door, Press cycle start button
8. Product carrier is then loaded inside of the machine.
9. The front door is then closed.
[image: A screenshot of a computer
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[bookmark: _Toc155684531]Figure 48. Run Process Screen

10. The Cycle Start screen button is then pressed to start the carriage will move to the start position.
11. Once the start position has been reached, the thruster nozzle and cooling are set according to the recipe.
12. The machine will then move to each setpoint position.
13. The dwell time will then start (if set) and continue until the timer has expired.
14. At each step the nozzle and cooling will be set according to the recipe.
15. The process will continue until all 10 steps have been completed.  If less than 10 steps are programmed, the process will complete after the last step with position, nozzle and cooling.
16. After all steps are completed the heat shield will close, the carriage will move to the start position and the door will unlock.
17. The product is then unloaded and the next product is loaded and the process is repeated.
18. The following messages may appear during the run progress:
a. Flow above maximum recipe value
b. Flow above minimum recipe value
c. Flow in Range, Heating to recipe temperature
d. Temperature is above temperature window, please wait
e. Temperature is below temperature window, please wait
f. Move to start position
g. Load product and close door, Press cycle start button
h. Lock Door, move to start position
i. Setting Nozzle
j. Step XX Moving to position XXX.X
k. Process Dwell
l. Move to start position, cycle complete
m. Cycle Complete - Open door, Remove product

[bookmark: _Toc155684467]Ending a lot or aborting
[bookmark: _Toc155684468]Without exiting the lot
To stop the run process at its current state without exiting the lot:
1. Press the Cycle Abort button

[image: A screenshot of a computer
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[bookmark: _Toc155684532]Figure 49. Run Process Screen - Cycle Abort

2. The machine will stop heating, close the heat shield, and move the carriage to the start position.  
3. The door will then be unlocked and the product can be removed or restarted.

To start a new cycle close the door and press Cycle Start
[bookmark: _Toc155684469]Exiting the lot
To exit the lot:
1. Press the on screen End Lot button
2. Select Yes on the pop-up window.
The display then reverts back to the Run-Information screen and the lot ends.

[bookmark: _Toc155684470]Maintenance
[image: A warning sign with a symbol

Description automatically generated]	Caution: pinch point/crush hazard. Keep fingers, hands, and clothing clear of moving parts.

[bookmark: _Toc155684471]Cleaning
Tools:
Gloves
99% isopropyl alcohol (IPA)
Lint-free wipes
Flathead screwdriver
Allen wrenches (metric size)

[image: A close-up of a wiper and gloves
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[bookmark: _Ref416256751][bookmark: _Toc64362783][bookmark: _Toc155684533]Figure 50. Cleaning tools
1. Use 99% isopropyl alcohol to wipe down the carriage and carriers.
2. Use 99% isopropyl alcohol to clean the outside of the machine. Do not attempt to clean the inside of the machine.



[bookmark: _Toc64362672][bookmark: _Toc155684472]Machine base maintenance
The balloon folder requires very little maintenance.
The motor that drive the activation system have sealed bearings and require no maintenance.
Other pneumatic components are factory lubricated and require no maintenance. These components should be replaced if working improperly.
Use only 99% isopropyl alcohol for cleaning. 
Companies should use their standard machine documentation and validation techniques. If further documentation is required, contact Machine Solutions.

[bookmark: _Toc402883240][bookmark: _Ref155344549][bookmark: _Toc155684473]Errors, Alarms, and Troubleshooting
[bookmark: _Toc155684474]MSI Support
1. Log on as a Process Engineer or higher.
2. Navigate to the Machine Parameters – General screen.
3. Select the MSI Support button.

[image: A close-up of a sign
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[bookmark: _Toc155684534]Figure 51. MSI Support Button

4. Select Yes to the pop-up window stating that it will close the program.

[image: A screenshot of a computer error
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[bookmark: _Toc155684535]Figure 52. Pop-up Window
5. Ensure Team Viewer is displayed and a UserID and Password is automatically generated.
Note: The machine must have an internet connection for Team Viewer to properly connect to the server.




[bookmark: _Toc155684475]Process Alarms
[bookmark: _Toc155684538]Table 3. Process Alarms
	Alarm Name
	Description
	Remedy

	Process Flow Too Low
	Air Flow is below the minimum recipe value.
	Allow flow to stabilize, this alarm will clear automatically when flow is in range.

	Process Flow Too High
	Air Flow is above the maximum recipe value.
	Allow flow to stabilize, this alarm will clear automatically when flow is in range.

	Process Temperature Low
	Process Temperature is below minimum recipe value
	Allow temperature to stabilize, this alarm will clear automatically when temperature is in range.

	Process Temperature High
	Process Temperature is above maximum recipe value
	Allow temperature to stabilize, this alarm will clear automatically when temperature is in range.

	Process Abort
	Operator has aborted process
	Alarm will clear when machine has stopped the run process and reset the machine for a new process.






[bookmark: _Toc155684476]Warning Alarms
[bookmark: _Toc155684539]Table 4. Warning Alarms
	Alarm Name
	Description
	Remedy

	Heat Shield Open
	Heat shield is open and hot nozzles are exposed.
	Heat shield is open and nozzle is still cooling down.

	Nozzle Hot
	Heat shield is closed but nozzle is hot and cooling down.
	Warning nozzle is still hot, use caution when opening heat shield.

	Flow too Low
	Flow level is too low
	Check flow level and incoming air pressure.

	Flow Calibration Not Completed
	Flow calibration is not completed.
	Complete the flow calibration.

	Temperature Auto Tune Not Completed
	Temperature auto tune is not completed.
	Complete Auto tune calibration.

	Temperature Offset Not Completed
	Temperature offset is not completed.
	Complete temperature offset.








[bookmark: _Toc155684477]System Alarms
[bookmark: _Toc155684540]Table 5. System Alarms
	Alarm Name
	Description
	Remedy

	Estop Relay Fault
	Estop relay fault or estop has been pressed. 
	Reset estop button and press blue reset button.

	WCState Error
	PLC comm error.
	Contact MSI Support.

	EtherCAT Slave Count Error
	PLC card error.
	Contact MSI Support.

	Motion Error
	System activation motor has encountered an error.  
	Estop and press the blue reset button to reset the motor.

	Over Temperature
	Temperature has exceeded maximum allowed by PLC/hardware.
	Estop the machine and allow temperature to cool to room temperature.

	Temperature Open Circuit
	Temperature thermocouple has become unplugged.
	Check thermocouple connections.  Contact MSI Support.




[bookmark: _Toc402883241][bookmark: _Toc155684478]Specifications
[bookmark: _Toc155684541]Table 6. System Specifications
	Description
	Range
	Resolution
	Accuracy

	Temperature
	200-750° F Upper temperature range is dependent on nozzle type and size.	Comment by Cosio, David (MSI-Flagstaff): 200-600/650F is usual. Can get up to 750F with some nozzles
	1.0 deg.	
	+/-.75% F.S.

	Speed
	.16-20 mm/sec.	
	0.1 mm/sec.
	+/- 5%

	Length	
	1-558 mm	Comment by Cosio, David (MSI-Flagstaff): 1-558mm
	1.0 mm	
	+/-0.8mm/100mm

	Pressure
	0-100 psi
	2.0 PSI
	+/3.5% F.S.

	Heater Flow
	5-50 SCFH
	5.0 SCFH
	+/- 7% F.S.




[bookmark: _Toc155684542]Table 7. Machine Specifications
	Description
	Range/Accuracy

	Line Voltage
	120/220 VAC

	Operating environment
	· 60 – 75°F (15 - 24°C)
· 0 – 85% relative humidity, noncondensing

	Storage temperature
	32 – 120°F (0 – 48°C)

	Approximate machine weight
	185 lbs.

	Approximate machine dimensions
	Height: 28 IN
Width: 48 IN
Depth: 24 IN




[bookmark: _Toc131592822][bookmark: _Toc155333507][bookmark: _Toc155354926][bookmark: _Toc155684479]Facility Requirements
· Voltage:		120/220 VAC 50/60 Hz.
· Wattage:	500 max.
· Compressed Air:	60-125 psi, 0.5 CFM, filtered 50 micron or greater, oil and water 				free.	Comment by Steve Ditton: I think this is OK





[bookmark: _Toc402883242][bookmark: _Toc155684480]Critical Parts
 For replacement or spare parts, please contact us at service@machinesolutions.com, or call 928-556-3109.
[bookmark: _Toc155684543]Table 8. Critical Spart Parts
	Part Number
	Description
	Quantity

	110254-001
	HEATER
	1

	1343250-001
	3-2 VALVE
	1

	1330445-003
	5-2 VALVE 
	1

	110157-001
	FAN
	1

	1131433-001
	PHASE ANGLE SSR
	1

	1143287-001
	RELAY
	1

	110512-002
	TEMP RELAY
	1

	1346485-001
	MASS FLOW CONTROLLER
	1



[bookmark: _Toc402883244][bookmark: _Toc155684481]Customer Support And Satisfaction
Machine Solutions Inc. is proud of the advanced engineering and quality construction of each piece of equipment that we build. It is our goal to provide equipment that exceeds the expectations of the customer. By implementing the highest standards and applying our experience to provide a quality product, we maintain an ongoing, positive working relationship with all our customers.
Machine Solutions Inc. welcomes your comments and inquiries about our products and services.

Machine Solutions Inc.  
2951 West Shamrell Blvd., Suite 107
Flagstaff, AZ 86005

Phone:  928-556-3109
Fax:  928-556-3084
E-Mail:  service@MachineSolutions.com

[bookmark: _Toc402883245][bookmark: _Toc155684482]Warranty And Limitations
[bookmark: _Toc415754292][bookmark: _Toc418234077]General Warranty
Machine Solutions Inc.  (MSI) warrants its products to be free from defects in material and workmanship in normal everyday use and service for a period of one year from the date of shipment from the factory in Flagstaff, Arizona.  MSIs obligation under this warranty shall be limited to the repairing or replacing of the product or parts thereof which upon MSIs inspection reveals them to be defective.  MSI reserves the right and option to refund the purchase price in lieu of repair or replacement upon evaluation of the returned original part.  Modifications, misuse, attempted repairs by others, improper calibration or operation shall render this guarantee null and void.  MSI MAKES NO OTHER WARRANTY REGARDING THIS PRODUCT, INCLUDING ANY EXPRESS OR IMPLIED WARRANTY.  SPECIFICALLY, THERE IS NO WARRANTY OF MERCHANTABILITY OF THIS PRODUCT OR OF THE FITNESS OF THE PRODUCT FOR ANY PURPOSES.  THE SUITABILITY OF THIS PRODUCT FOR ANY PURPOSE PARTICULAR TO THE CUSTOMER IS FOR THE CUSTOMER, IN ITS SOLE JUDGEMENT, TO DETERMINE.  MACHINE SOLUTIONS, INC.  ASSUMES NO RESPONSIBILITY FOR THE SELECTION OR USE OF THIS PRODUCT BY CUSTOMER.  This product has not been tested or approved by the U.S.  Food and Drug Administration or any other agency of the U.S.  government.  This product is not a consumer product as that term is defined in the Magnuson-Moss Warranty – Federal Trade Commission Improvement Act, 15 U.S.C.  § 2301 et seq.
[bookmark: _Toc415754293][bookmark: _Toc418234078]Software License
By using this equipment, and/or installing or using any of the software associated with the same, you indicate your acceptance of each of the terms of this license.  Upon acceptance, this license will be a legally binding agreement between you and MSI.  The terms of this license apply to you and to any subsequent user of the software.  If you do not agree to all of the terms of this license (i) do not install or use the software and (ii) return the equipment and the software (collectively, equipment), including all components, documentation and any other materials provided with the equipment, to MSI.  The software includes associated media, any printed materials, and any on-line or electronic documentation.  Software provided by third parties may be subject to separate end-user license agreements from the manufacturers of such software.  This license shall also apply to any updates, bug fixes, or newer versions of the software provided by MSI for use with this equipment.
You may:  (1) Use the software only in connection with the operation of the equipment; (2) Transfer the software (including all component parts and printed materials) permanently to another person, but only if the person agrees to accept all of the terms of this license.  If you transfer the software, you must at the same time transfer the equipment and all copies of the software (if applicable) to the same person or destroy any copies not transferred; and (3) Terminate this license by destroying the original and all copies of the software (if applicable) in whatever form.
You may not:  (1) Loan, distribute, rent, lease, give, sublicense or otherwise transfer the software, in whole or in part, to any other person, except as permitted under the transfer paragraph above; (2) Copy or translate the User Guide included with the equipment; (3) Copy, alter, translate, decompile, 
disassemble or reverse engineer the software, including but not limited to, modifying the software to make it operate on non-compatible hardware; or (4) Remove, alter or cause not to be displayed, any copyright notices or startup message contained in the software programs or documentation
Title to the software, including the ownership of all copyrights, patents, trademarks and all other intellectual property rights subsisting in the foregoing, and all adaptations to and modifications of the foregoing shall at all times remain with MSI and its third party licensors, if any.  MSI retains all rights not expressly licensed under this license.  Except as otherwise expressly provided in this license, the copying, reproduction, distribution or preparation of derivative works of the software, or any portion of the equipment, is strictly prohibited.  Nothing in this license constitutes a waiver by MSI of its rights under United States copyright law.
[bookmark: _Toc415754294][bookmark: _Toc418234079]Protection of Intellectual Property
The equipment and its incorporated technology (collectively referred to herein as the Technology), is protected under issued and pending patents.  The Technology is the valuable and proprietary technology, including trade secret technology, belonging to MSI.  Much of the Technology is nonpublic and confidential.  As our customer, you agree to further assist MSI in the protection of our intellectual property as follows:  You agree to keep the Technology you receive confidential at all times, and shall not, without the prior written consent of MSI, disclose the Technology, in whole or in part, to any person outside of your company.  You further agree that you shall not reverse engineer, disassemble, decompile or copy the Technology without the prior written consent of MSI.
In addition, you agree that the equipment will not be used to manufacture anything other than products in which you hold intellectual property rights free of infringement of others.  You may not use the equipment to manufacture any product infringing on another’s patented rights.  By accepting and using the equipment, you agree to defend and indemnify Machine Solutions, Inc., its officers, directors, employees and agents, from and against any claims of infringement as a result of your use of the equipment.
[bookmark: _Toc415754295][bookmark: _Toc418234080]Regulatory Matters
All equipment validations, product validation, final product QC testing and other testing required by the U.S Food and Drug Administration are the sole responsibility of the customer.  Machine Solutions, Inc.  shall have no responsibility or liability for the performance of any interventional product on which this equipment is used.
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