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Safety

DANGER: VersaBuilt makes industrial machine tool automation components designed to be operated by trained
personnel only. Machine tool automation components may move suddenly and without warning. Serious or fatal
crushing injuries can occur from contact with the robot, gripper or vises.

Before deploying VersaBuilt industrial machine tool automation components, a safety risk assessment must be
completed in accordance with local, state and/or federal requirements.

VersaBuilt industrial machine tool automation components should only be used by trained operators.

Section 1: Safety Warnings



Safety

Safety Warnings:

DANGER: The VersaDoor uses pneumatic energy to open and close a door. When installed, the VersaDoor has the
potential to create pinching and entrapment hazards. Before installing the VersaDoor, perform a risk assessment of
the VersaDoor installation in accordance with local, state and federal requirements. Before deployment, validate
that the VersaDoor is installed according to these instructions including any additional requirements generated by
the risk assessment.

WARNING: Before installing the VersaDoor, verify that the CNC is equipped with a functional door safety interlock.
The door safety interlock should prevent the CNC from starting unless the door is closed and should prevent the
door from opening while the CNC is running.

Guarding

The VersaDoor does not include guarding. The VersaDoor open and close force is controlled by preset regulators,
and the speed is set with speed control fittings at installation. The VersaDoor is designed to be mounted in a way
that eliminates pinch points, entrapment and crushing possibilities. The safety of the VersaDoor is the responsibility
of the installer who must ensure that all local, state and federal safety requirements are met. If guarding or other
measures are determined to meet safety requirements, it is the responsibility of the installer to install.

Section 1: Safety Warnings



Safety

Recommended Safety Performance Specifications:

e Maximum actuation speed: 250mm/sec or 9.8 inches/sec
e Maximum air pressure for Door Open and Close: 30 psi (2.0 bar), to control door force. Actuation force at 30
psi (2.0 bar): 24 to 27 Ibf (110 to 120 N)

* Speed is controlled by adjustable speed control fittings, attached at the cylinder ports. Use provided speed
adjustment tool to increase or decrease door open/close speed. Measure door opening (for double doors, half the
door opening), then time the door actuation from Open to Close and Close to Open. Divide the door opening by
the time to calculate the speed.

**Pressure for Door Cylinder is set by the included, pre-set pressure regulators (QTY: 2) supplied for Door Close
(with Red Tubing) and Door Open (with Green Tubing) pre-set to 30 psi, with adjustment knob removed (requires
tool to change).

Section 1: Safety Warnings



Safety

For safe operation and to prevent damage to VersaDoor components:

——

Verify correct orientation of pre-set regulators. Arrow points in direction of
air lines to door opener air actuator *Note - Regulator adjustment knobs
are removed after factory pre-set, requiring a tool for on-site adjustments.

e e

Do not push or pull on CNC Door or Actuator if door is jammed or stuck.
Pushing or pulling can cause permanent damage to door cylinder.

Verify energy is isolated when manually intervening, following risk
assessments and factory lock out tag out procedures.

Section 1: Safety Warnings

Door Close
Red Tubing
Regulator set
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Door Open
Green Tubing
Regulator set
to 30 psi
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VersaDoor Overview

VersaDoor Design

VersaDoor is designed to be a simple, low-cost and easy to install door opener that can be adapted to a wide range
of CNC machines. The VersaDoor uses common, low-cost pneumatic cylinders to actuate the door. Using articulated
mounting points prevents binding of the cylinder that would decrease its life.

VersaDoor Control

Although the VersaDoor can be controlled by CNC digital 1/0O, the VersaDoor is typically actuated by I/O signals
controlled by an automation system. Unless the CNC was designed and built with an autodoor, the CNC will not be
able to control the VersaDoor without a CNC program running. To get a CNC program running, the CNC door will
need to be closed. This creates a chicken before the egg problem.

By using the automation system to control the VersaDoor, the automation system will close the CNC door and then
the CNC can be cycle-started by the automation system. When the automation system is signaled by the CNC that
the program cycle is complete, the automation system can open the CNC door to service the CNC.

When the automation system is powered off or disconnected, the VersaDoor can easily be opened or closed by an
operator using the handle on the CNC door.

Section 2: VersaDoor Overview



VersaDoor Overview

VersaDoor Sensor Kit

The VersaDoor Sensor kit, used to to detect when the door is open and when the door is closed, is not included by
default with purchase of a VersaDoor.

The VersaDoor Sensor kit is available for integration with the CNC and the automation to provide improved control
of the VersaDoor. With the sensor kit, the automation system can be sure the door is open or closed before
continuing processing preventing potential damage the automation system may cause if it tries to enter the CNC
without the CNC door fully open.

Cycle times can also be reduced with the sensor kit. Instead of waiting a fixed amount of time to be sure the door is
open or closed, the automation system can react as soon as it senses the door state has changed.

Please note that the sensor kit is not required and most automation systems will not significantly damage the CNC
or the automation system if a collision is caused due to a door not being fully open. The cycle time reduction of the
sensor kit is typically less than 5 seconds per operation.

Section 2: VersaDoor Overview
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VersaDoor Overview

Installation Assistance

VersaBuilt is at support@versabuilt.com

Example images of CNC implementations are included in the Installation section of this manual



mailto:support@versabuilt.com

Included Equipment
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Included Equipment

1. Aircylinder
o 1.06" Diameter Bore, 0.31” Rod, Stainless Steel Body, Double Acting, Non-Repairable, No Bumpers
o  Strokes available are 24”, 30” and 40”
2. CNC Mount Hardware:
o Primary - 1.125” Long 5/16-24 Coupling Nut with Mount Bolts, Nuts and Washers
o Secondary - Universal Door L-Bracket with Rivets (double sided tape for initial setup/layout)
3. Air Cylinder Mount Hardware:
o Rod-End Ball Joint Connector with 5/16-24 thread
o Cylinder Hanger Ball Joint Linkage with 5/16/24 thread, mounted to Clamping Hanger, with Rubber Cushion
4. Air Pressure Regulators (QTY: 2)
O Preset to 30 psi
5. Fittings
o Speed Control (Meter-in) 0.25” x %8 NPT push-to-connect fitting (with Speed Adjustment Tool included)
o Quick Exhaust push-to-connect fitting (allows free flow of air into the cylinder in one-direction and exhaust in the other)
6. Tubing:
o Allrequired 0.25” tubing (Red = Door Close, Green = Door Open, Yellow = Supply air for VersaDoors used in custom applications.

Notes:
1. VeraDoor Valve and VersaDoor Sensor kits are sold separately

2. Double Door VersaDoor products include a second pneumatic cylinder, with additional mounting brackets, hardware and fittings connecting a single
pneumatic valve to open and close both actuators, with T-fittings connecting the air lines to both air cylinders.

Section 3: Included Equipment



Included Equipment
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Universal Door L-Bracket
with Rivets

L]

1.125” Long
5/16-24 Coupling
Nut with Mount
Bolts, Nuts and
Washers
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Quick-Exhaust Fitting
Check Valve to allow free
flow of air into the cylinder,
and direct exhaust of air
exiting cylinder .. .
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Speed control, fitting, Meter-in

/ (rod extend)

5

Quick-Exhaust Fitting

Check Valve to allow free flow of
air into the cylinder, and direct
exhaust of air exiting cylinder

Speed control fitting,
Meter-in (rod retract)

Cylinder Hanger Ball Joint
Linkage with 5/16/24
thread, mounted to
Clamping Hanger and
Rubber Cushion

Use the speed adjustment tool on speed Air cylinder

control fittings to open or restrict air flow into
the cylinder Rod-End Ball Joint Connector
with 5/16-24 thread

Section 3: Included Equipment
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Included Equipment

VersaDoor Actuator (Air Cylinder) Overview

Optional sensor detecting Optional sensor detecting
presence of Piston presence of Piston, shown in
position above Piston
Air Inlet for Air Inlet for
Cylinder Retract Cylinder Extend

Rod End w/
5/16-24 l l
thread =)

Cylinder Rod

Magnetic Cylinder Piston
?0.313 inch ‘ .

Area = 0.077 sg-in Extend $1.06 inch Retract
Area = 0.887 sg-in

Cylinder Bore

Forces at 30 psi
Extend: Force = Cylinder Bore Area x Pressure = 0.89 sg-in x 30 Ibs/sqg-in = 26.6 |bf (118 N)
Retract: Area = Cylinder Bore minus Cylinder Rod x Pressure = 0.81 sg-in x 30 lbs/sg-in = 24.3 |bf (108 N)
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Accessory Equipment

VersaBuilt P/N 5005490 - VersaDoor Valve Kit

e Wiring:
o Red wire =24 VDC
o Black wire=0VDC
o Signals: 24VDC Flying Leads

o 24VDC on one solenoid at a time

o Absence of 24VDC signal exhausts air to
atmosphere

e \Valve Type:

o VersaDoor’s must be used with 3-position
center exhaust valves to relieve pressure
when no signal is present

o VSC and Robot2CNC Advanced Edition
include 3 position, center exhaust solenoid
valves for VersaDoor operation

VersaDoor Valve Kit
(sold separately)

Section 4: Accessory Equipment

Exhaust Muffler

Supply air

Door Open or close
Air lines

Exhaust Muffler

24VDC Flying Leads
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Accessory Equipment

VersaBuilt System Controller (VSC)
Robot2CNC Advanced Edition
(sold separately or included with
automation system)

e VSC, Robot2CNC Advanced Edition include
connections for VersaDoor pneumatic and
sensor connections

e Connect air lines to VersaDoor Open/Close
push-to-connecting fittings on top side of
unit

/

e
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e Connect VersaDoor sensor cables to A3 for
single doors; to A3 and A4 for double doors

VSC’s are included with Automation Systems,
VSC & Robot2CNC are sold separately

Section 4: Accessory Equipment
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Accessory Equipment

Primary Sensor Secondary Sensor
Door Open Door Closed
Sensor Sensor Attachment Tool Attachment Tool
Hose Clamp Clamping Bands

a .
-8

Refer to the Sensor Kit installation
section of this manual

5-meter M8 3-Pin
Y-Cable Cordset
w/ M8 4-Pin or Flying leads

VersaDoor Sensor Kit
(sold separately)

Notes:
1. VersaDoor Sensor Kit allows automation system to detect CNC door at the fully open or fully closed position
2. Cordsets with M8 connections and Flying lead connections are available
3. Sensor Kit installation and testing procedure is included in a later section of this manual

Section 4: Accessory Equipment
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Installation Steps

Tools Supplies
e 7/16” Wrench e Zip-ties
e 1/2” Wrench e Connection to shop air from %" tubing

* 3/16” Hex Key

* Philips Screwdriver

* Long-nose pliers

 Hand Drill

e 0.257-0.261" drill bit (for 1/4” rivet clearance)

* 0.31” clearance drill bit (for 5/16” coupling nut attachment)
* Rivet gun

* Marker

* Tape measure

e Tube cutters

Example mounting configurations are shown in the Appendix




Installation Steps

Summary of Steps:

© 0 N O

10.

Gather components and conduct pre-assembly of mounting hardware

Determine the approximate mounting location with these best practices:

a. Cylinder Hanger w/ Fixed Ball Joint at mid-length of the cylinder

b. As much as possible cylinder body is parallel to the door travel

Cc. Avoid cylinder at full extension

d. Refer to Appendix with examples setups

Determine hardware connections required to mount the cylinder to the CNC body and the Door
a. Primary-1.125” Long 5/16-24 Coupling Nut with Mount Bolts, Nuts and Washers
b. Secondary - Universal Door L-Bracket with Rivets (double sided tape for initial setup/layout)

With components loosely assembled, measure and mark the locations on the CNC for drilling holes.

Drill holes:

a. For Coupling Nut: Drill and attach with bolts (2 holes total)

b. For L-Brackets: Drill and attach with rivets (4 rivets per bracket)

Mount Pneumatic Cylinder

Install and route Pneumatic tubing

Install valves or connect to VSC/Robot2CNC Advanced Edition
Validate performance and safety of VersaDoor (speed less than 250mm/sec or 9.8 inches/sec)
Install and Test Door Sensors *optional (not included with stand-alone VersaDoor purchase)

Section 5: Installation Steps
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Installation Steps

Pre-Assembly by VersaBuilt:

1. Cylinder Hanger Body Ball Joint Assembly
2. Rod-End Ball Joint

Assembly on-site:

1. Speed control fittings to Cylinder Body air-ports
Remove rubber liner from Fixed Ball Joint and slide over Pneumatic Cylinder

3. Attach Fixed Ball Joint to Pneumatic Cylinder_in approximate mid-point of cylinder length with rubber liner. Tighten
into place with screwdriver and 7/16” wrench.

4. Floating ball joint is attached to cylinder at the Factory

*Refer to figure on following page




Installation Steps

Cylinder Hanger

/ w/ Fixed Ball Joint

Rubber sleeve
between hanger
and cylinder

Position Cylinder hanger at mid-point of
actuator length Floating Ball Joint




Installation Steps

Determine Mounting Location:
Note: This step is best performed with two people

1. Mounting location should be determined with the following considerations:
» Safety of the operator
* VersaDoor cylinder can travel freely through stroke without binding or contacting the CNC sheet metal
* Mount the Cylinder Hanger w/ Fixed Ball Joint near the mid-length of the cylinder
* Minimize rod extension - it is best to use the full retract travel of the cylinder and not use the entire rod extension. For
example, for configuration where the cylinder retracts to open the door, mount the cylinder such that the full retract
position is 0.0 to 0.5-inches from the door open position.
* As much as possible, mount the cylinder with actuation parallel to the door travel.
e Carefully review the CNC attachment points before drilling holes to prevent damage to components, e.g., drilling into the
cable chase.
2. VersaDoor comes with double-sided tape on the Mounting Brackets so that mounting locations can be tested before drilling
3. Use isopropyl alcohol to clean the CNC mounting area before test fitting the Mounting Brackets
4. The double-sided tape is good for two to three test locations, additional double-sided tape is provided

(continued on next page)
*In these steps, hand-tighten all fasteners to allow for adjustment of location as you locate for optimal performance on your CNC*
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Installation Steps

5. The Coupling Nut or L-Bracket attached to the Cylinder
Hanger Fixed Ball Joint should be positioned so the
Pneumatic Cylinder body is supported near the middle of the
Pneumatic Cylinder body
6. Test the mounting location by fully opening and closing the  ri. .d Ball Joint

door attached at
mid-length
No part of the cylinder should come in contact with the

CNC Best Practice
7. Only activate the door by hand when the VersaDoor cylm.der.
actuation is
assembly is mounted with double-sided tape parallel to door
8. When possible, mount locations on the CNC away from travel

where people could normally come in contact with the
VersaDoor

] End of Cylinder Body Past Edge of Door
(continued on next page) The fully retracted position of the cylinder needs
to be at or near the door open or door closed

position (up to 0.5” past open or close is ok)

**Do not fully extend cylinder rod**



10.

11.
12.

Installation Steps

The mount hardware on the door should not come in contact with the CNC enclosure when fully opened or closed

For L-Brackets: Verify that there is room on the other side of the sheet metal from the bracket location for the rivet head
(protrudes about %&")

If the Mounting Bracket needs to be removed for modification, use a marker to mark the position of the Mounting Bracket.
Cylinder Position: The fully retracted position of the cylinder needs to be at or near the door open or door closed position
(up to 0.5” past open or close is ok) **Do not fully extend cylinder rod**

Example mounting configurations are shown in the Appendix




Installation Steps

L-Bracket / Coupling Nut Installation

1.

2.

3.

4.

Before starting this step, determine the best mounting option:

a. Coupling Nut - 5/16” clearance holes

b. L-Bracket - 1/4” clearance holes

Using a drill bit,drill the first hole through the CNC sheet metal

a. Coupling Nut - Single Hole

b. L-Bracket - Use holes in the mounting bracket as the drill template
Take care not to damage anything on the other side of the sheet metal being

drilled

Attach to CNC:
a. Coupling Nut: 5/16-24 Fasteners on inside of CNC
b. L-Bracket

I.  Install first rivet, before drilling next hole
ii. Install all four rivets per mounting bracket




Installation Steps

Tubing:
1. Green Tubing = Door Open
2. Red Tubing = Door Closed
3. Yellow Tubing = Supply air to Valve for custom systems
4. Route and connect supplied tubing to the push-to-connect

fittings in the valves to the push-to-connect fitting attached to
the 2 ends of the air cylinder(s).

5. For a double door, route a length of tubing from each cylinder
to a common location, cutting to length and inserting each
tubing into a Tee and connecting remaining tubing length to
Tee

6. Route all tubings to the location of the pneumatic valves

a. Routing should include proximity to places where the
tubing can be zip-tied to the CNC machine




Installation Steps

Connect air lines as shown

Red tubing = Door Close
/ Speed control fitting Green tubing = Door Open

Quick-Exhaust
Fitting

Quick-Exhaust
Fitting

Speed control fitting
— (rod retract)

Rubber sleeve /

between hanger
and cylinder

—

Use the speed adjustment tool on speed control
fittings to open or restrict air flow into the cylinder
to set the door open/close speed to less than
250mm/sec or less than 9.8 inches/sec




Installation Steps

Quick Exhaust ExhauitVent

Fitting

To speed control fitting on
air cylinder

<

~ Supply air from valve or
VSC/Robot2CNC

Symbol showing
orientation of fitting



Installation Steps

1. VersaDoor Valve Kit (alternative to VSC / Robot2CNC Advanced Edition)
a. Tubing:
i. Attach the Green tubing to the Door Open valve output
ii. Attach the Red tubing to the Door Close valve output
iii.  Attach Yellow tubing from the shop air supply to valve input
b. Electrical I/0O:
i. The Valve Kit is actuated via two +24VDC digital 1/0 signals
ii. Onesignal is used to actuate the open side and one signal actuates the close side
iii. +24VDC actuates a valve, OV deactuates a valve

iv. . When both digital I/O signals are set to 0V, the valves “float” and the door can be opened and closed
manually via the door handle




Single Door Pneumatic Schematic
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Double Door Pneumatic Schematic
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Validate Performance

1. Validate CNC door interlock
a. Select a CNC program that will not cause harm to the operator if the door is open and will not cause harm to the CNC
if the program executes
Put the CNC control in a state that should cause the program to execute when the cycle start button is pressed
Open the CNC door
Press the cycle start button, ensure the CNC program does not execute
Close the CNC door
Press the cycle start button
While the CNC is running, attempt to open the CNC door using the door handle; ensure the door is locked and will not
open

@ - ® 2 0 T

Warning: Do not operate the CNC without a functioning CNC door interlock




Validate Performance

2. Adjust and Validate VersaDoor Speed
a. Open and Close the Door with 1/0 from Automation (VSC or Robot2CNC I/O Panel
with VersaBuilt Systems) Using the provided speed control tool, turn each adjuster
clockwise all the way in and then back out about % turn
b. Measure the total stroke of the door using a tape measure
. With a stopwatch, note the door open or close time via the VersaDoor
d. The door should move no faster than 250 mm/sec (9.8 in/sec)
I. Forexample: DT-1 with 22.5 inch door opening, time for door open or door
close need to be greater than 22.5/9.8 = 2.3 sec
e. Turn the adjuster on the speed control fittings to tune the speed
I. Clockwise to slow down
ii. Counterclockwise to speed up
f.  Double check both open and close after each speed adjustment
g. Place the speed control tool in a safe place away from the VersaDoor installation

Note: Adjust both speed control valves equally when making adjustments for open or close




VersaDoor Sensor Kit - I/O Panel - Output Signals

Output Dashboard
CHUCK_1_OPEN Send Low Send High
riiass Coibecia Available on VSC and Robot2CNC 1/0 Panel
CHUCK_1_TOGGLE Send Low Send High
VISE_1_OPEN SendLow  Send High Example use of I/O panel: Open and Close Vise 1
CHUCK_1_CLOSE Send Low Send High ° Open Door
VISE_1_CLOSE .
-1 SendLow  Send High o Go to DOOR_OPEN and select “Send High”
CHUCK_2_OPEN Send Low Send High . - . g
e \Verify Door opened or signal was made
VISE_2_OPEN Send Low Send High i
CHUCK_2_TOGGLE sendtow || ‘Send High ® Remove signal
T o Go to DOOR_OPEN and select “Send Low”
-7 Send tow RandHigh CHUCK_2_CLOSE Send Low Send High (] Close Door
o Goto DOOR_CLOSE and select “Send High”
VISE_3_OPEN SendLow  Send High DOOR_OPEN |
- SendLow || Send High e Verify Door closed or signal was made
‘ ® Remove signal
i caus Sendlow || SendHin POOR-CLOSE Ao || sendheh o Goto DOOR CLOSE and select “Send Low”
GRIPPER_2_OPEN SendLow  Send High VERGABLASY SendLow  Send High
GRIPPER_2_CLOSE Send Low Send High WASHCTANR Send Low Send High
VISE_4_OPEN CYCLE_START SendLow  Send High

Send Low Send High

GRIPPER_OPEN

VISE_4_CLOSE Send Low Send High

Send Low Send High

GRIPPER_CLOSE Send Low Send High



Validate Performance

3. Validate VersaDoor Actuation Force
a. Verify that the regulators are set to 30 psi or less prior to operation.

4. Verify manual open/close
a. Verify that after the Valve signals are off (“Float” in VSC Recovery) and that the door can be opened easily by hand. If
there is difficulty, check for chips in the door rail, kinks in the air lines, or proper installation of the Quick Exhaust

fittings.
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Integration with Automation

e How the VersaDoor is controlled by the automation system is critical to the safety of the system
e |f pneumatic pressure is held continuously, an operator could be trapped by the VersaDoor
o After the door speed and force have been set and validated according to the preceding instructions, measure the
amount of time it takes to open the door and close the door
o Inthe automation system, configure the open/close door commands to set the door I/O signal for the time measured
to open/close the door plus a few more seconds
e If using a VersaBuilt Door Sensor Kit, follow the instructions (in this manual) for configuring the open/close door commands
For best performance, regular cleaning and removal of debris on or around the CNC door and door rails inside the CNC is
necessary.
e Example Chip Control Applications:

o Direct chips away from door during machining
o  Connect tubing and nozzles to the CNC coolant pump to wash the CNC Door and rails during machining. See example
picture of a Haas DT-1 with wash nozzle on the following page.

WARNING: To prevent the possibility of an injury, pneumatic pressure should never be applied to the
VersaDoor for longer than is necessary to open or close the CNC door

Section 7: Integration with Automation 41



Section 7: Integration with Automation

Example Coolant Wash

Door wash nozzle
inside Haas DT-1
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Haas VF Series Double Doors

Section 7: Integration with Automation

Door pressure is regulated to a maximum of 30
PSI. Air flow control fittings sit at the air inputs
of each cylinder, the air flow is what controls
the speed of the doors. For double door
openers on Haas it is recommended to have
similar speeds for door close and door open so
that there is minimal potential to bounce out of
center.

Haas double doors have door brackets (circled
in red) that can be too rigid for the air pressure
to consistently overcome. If this occurs, remove
the brackets and bend slightly to reduce the
force required to close the CNC door
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VersaDoor Sensor Kit

Function / Overview:

* VersaDoor Sensors detect the presence of the magnetic

cylinder piston when the piston is alighed with the sensor,
within an approximately 0.375-inch range.

* VersaBuilt controllers are programmed to energize the air
cylinders with compressed air until the sensors are triggered.
*Or the cycle reaches a timeout if the sensor signal is not
detected & the valve is de-energized.

* Set each sensor in Door Open and Door Closed positions
with the air cylinder pressurized in position.

* In general, set the sensors in the middle of the sensing range,
with air pressure supplied. For optimized speed of
sensing/performance, sensors can be adjusted toward the
middle of the stroke to the edge of the clamping range.

-« e
Extend Retract
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VersaDoor Sensor Kit

VersaDoor Sensor Kits includes the following: %

4 .\ Primary Sensor Secondary Sensor
Attachment Tool Attachment Tool
1. 2xsensors Cylin;m‘\:§ Hose Clamp Clamping Bands
* PNP sourcing solid state switches Sensors 1
« 5-30VDC ‘ :
* Green Indicator Light 2
2. 2xcylinder sensor mount clamping bands, plus optional

hose clamps

* Bands or Clamps wrap around air cylinder body

e Strap connects like belt, with sensor secured in-place
with screw and nut
3. Cable to connect to Digital Inputs
* M8 3-pin to 4-pin Y-Cable plus M8 4-pin cable or
Flying leads, depending on application (1-meter 3-pin
M8 Y ends, 5-meter 4-wire end)

5-meter M8 3-Pin
Y-Cable Cordset
w/ M8 4-Pin or Flying leads

Section 8: Sensor Kit Installation



VersaDoor Sensor Kit

Tools Required:

Flathead screwdriver *for hose clamp sensor mount option
Medium Strength Threadlocker
Marker / Sharpie

2mm Hex Key *for clamping band sensor mount option

Adjustable wrench or 7mm wrench or Pliers *for clamping band sensor mount option

Section 8: Sensor Kit Installation
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VersaDoor Sensor Kit

Overview of Process:

Connect cable ends to sensors (M8 3-pin ends)
Connect cable ends to controller (M8 4-pin or flying leads)
Loosely attach sensors to air cylinder with hose clamps or clamping bands
Set sensors:
o  With I/O of controller, command Door Open or Close
m  With VSC /O panel or application controller 1/0
o  With air cylinder energized in open or closed position, adjust sensor to middle of detection range.
o Secure in place with hose clamps or clamping bands
5. Test open and close, verifying:
o Sensor light is illuminated when door reaches closed or open position *light may turn off after pressure is removed,
as the assembly or door relaxes.
o 1/0 signals at controller match open/close states

B w N e

*Test first with the I/O unit of the controller (VSC I/O Panel), then with user interface incorporating logic (VSC Recovery Page).
Testing the 1/0 first validates the functionality of the open and close, plus the sensor inputs to the controller. Testing with logic
or the recovery page verifies software functionality with the unit.

Section 8: Sensor Kit Installation
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VersaDoor Sensor Kit - VSC I/0 Panel - Output Signals

Output Dashboard

Address

VISE_1_OPEN

VISE_1_CLOSE

VISE_2_OPEN

VISE_2_CLOSE

VISE_3_OPEN

VISE_3_CLOSE

GRIPPER_2_OPEN

GRIPPER_2_CLOSE

VISE_4_OPEN

VISE_4_CLOSE

Controls

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High
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CHUCK_1_OPEN

CHUCK_1_TOGGLE

CHUCK_1_CLOSE

CHUCK_2_OPEN

CHUCK_2_TOGGLE

CHUCK_2_CLOSE

DOOR_OPEN

DOOR_CLOSE

VERSABLAST

WASH_TANK

CYCLE_START

GRIPPER_OPEN

GRIPPER_CLOSE

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send Low

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Send High

Example use of I/O panel: Open and Close Vise 1

Open Door

o Goto DOOR_OPEN and select “Send High”
Verify Door opened or signal was made
Remove signal

o Goto DOOR_OPEN and select “Send Low”
Close Door

o Goto DOOR_CLOSE and select “Send High”
Verify Door closed or signal was made
Remove signal

o Go to DOOR_CLOSE and select “Send Low”
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VersaDoor Sensor Kit - VSC I/O Panel - Input Signals

Input Dashboard

Address

VISE_1_SENSOR
VISE_2_SENSOR
VISE_3_SENSOR
VISE_4_SENSOR
DOOR_OPEN_SENSOR
DOOR_CLOSE_SENSOR
DOUBLE_DOOR_OPEN_SENSOR
DOUBLE_DOOR_CLOSE_SENSOR
VSC_ENABLE
DOOR_OPEN_BUTTON
DOOR_CLOSE_BUTTON

CYCLE_COMPLETE
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Value (Polled every second)

(0]

=

Example use of 1/0 panel: Checking Door Sensors

Open CNC Door with VersaDoor

© Go to DOOR_OPEN and select “Send High”
Verify Vise opened
Check that the light on the sensor hardware is illuminated
Check that the Value on the “DOOR_OPEN_SENSOR” 1/0O
Panel Input Dashboard changed from RED “Off” to GREEN
“On”
Remove signal to Door Opener

o Go to DOOR_OPEN and select “Send Low”
Close CNC Door with VersaDoor

© Go to DOOR_CLOSE and select “Send High”
Verify Door closed
Check that the light on the sensor hardware is illuminated
Check that the Value on the “DOOR_CLOSE_SENSOR” 1/0
Panel Input Dashboard changed from RED “Off” to GREEN
“On”
Remove signal to Door Opener

o Go to DOOR_CLOSE and select “Send Low”
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VersaDoor Sensor Kit

M8 Cable Connections:

VersaBuilt System Controller (VSC) or Robot2CNC Advanced Edition

Electrical connections

* Single Door Openers:

e Connect the M8 4-pin cable to the Digital Input connection labeled “A3”
* Double Door Openers:

* Connect 2x M8 4-pin cables to the bottom 2 Digital Input connections labeled “A3” and
IIA4II

* Note: if the controller sensor input displays Door Open when the door is actually closed,
swap the cables at the A3/A4 connections.
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Flying Lead Electrical connections:

Sensor cable includes signals:

» 24VDC

e 0VDC

e Signal 1 - Door Open
e Signal 2 - Door Closed

Brown +24 VDC |

VersaDoor Sensor Kit

Double Door setup:

LUK -
G x 26AWG

2 sets of sensor kits, 2x 4-wire cables is recommended for separate
door open and door closed signals

Custom programming best practice: setup sensor signals with “AND”
logic to PLC, controller or software such to ensure both doors are
either open or closed

Note: if the controller sensor input displays Door Open when the door

is actually closed, swap the Y-cables at the sensor connections or the
flying lead signal wires at the I/O terminal.

Signal 1 Door Open —|

N

s 4

Door Open Sensor

Blue 0vDC

tee9

Signal2  Door Closed —

—%

AAA" AARY

]’ Door Closed Sensor

\ )

[

Power, Ground and
Signals to/from
PLC or Controller
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VersaDoor Sensor Kit

Sensor Installation Steps:

1. Lightly secure sensors to air cylinder with hose clamps or clamping bands
o Hose Clamp: Use Flat Head Screwdriver
o Clamping Bands:
m Loosen the setscrew and wrap clamping band around cylinder body
m Insert the sensor body into the band and lightly tighten to prevent the sensor from falling out of the clamp
2. Double Door Considerations:
o Set the speed controls of one actuator such that one of the doors consistently and reliably closes first (1 to 2 seconds
before the other door). Set the sensor position of the door that closes first, then set the second door with both actuators
energized. Refer to speed section of VersaDoor Installation Manual.

...continued on next page

Section 8: Sensor Kit Installation
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VersaDoor Sensor Kit

Sensor Installation Steps (continued):

3. Position the sensors, one for detecting door open and the other for door closed
o Use the I/O of the controller to open and close the door
o Position the sensor by marking the range of detection on both sides of the cylinder piston (slide the sensor back and forth
looking for when the light turns on and off on both sides of the of the piston) *see cutaway image and application image
on a subsequent page.
o Put the sensor in the detection range
m See the image on the following page showing the standard “middle of sensing range” installation
m For speed optimization, the sensor can be adjusted to the leading edge toward the middle of the cylinder length.
4. Secure Sensors:
o Hose Clamps: Tighten around sensor body with flathead screwdriver
o Clamping Bands: Tighten set screw and locking nut with medium strength threadlocker
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VersaDoor Sensor Kit

Attachment and testing:

Cutaway view of cylinder showing rod, piston, and sensor locations

_ b "
o= (VY01 T —————T 3

Sensor ’r[l
Lock sensor in the middle of el L
the range .ss !
Piston [ \
Rod ——

Sharpie Marks
with Sensor in
Cylinder Body mid-position
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VersaDoor Sensor Kit

Set screw

After validating the position of the sensor, secure via:
e Hose Clamp option:

o Shown on previous page, a more generic, quick, and

more secure clamping technique
e Clamping Band option:

o Shown in the image to the left, from the sensor
manufacturer. Secure by tightening the set screw
with a 2mm Hex Key and locking nut with wrench or
pliers, with medium strength threadlocker on the
thread/locking nut interface

Locking Nut
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VersaDoor Sensor Kit

Testing:

1. Test multiple open/close cycles with 1/0 control (VSC I/O Panel) to verify the sensors are secure and illuminating at their respective
door open and closed positions.
2. Verify the I/O is set correctly in the controller:
o Custom I/O unit - Test with 1/O triggers, verifying the door sensors are illuminated and correctly labeled for Door Open and
Door Closed. Program the system such that air pressure is removed from the cylinder after detecting the sensor input.

o VSC - Test with the I/O Panel for functionality, verifying that the sensor signals are correctly labeled for Door Open or Door
Closed. If the signals are backwards, swap the Y-cable ends at A3/A4. After I/O Panel testing, use the recovery panel on the
Home Page to test functionality with CNC Open/Close buttons.

3. Test with automation:

o Custom automation: Initiate a programmed sequence for door actuation, looking for a sensor signal over a period of time. If
the sensor is triggered, remove the signal from thee door valve, to float the door. If the sensor is not triggered, include a wait
time for a timeout error.

o VSC control:

m Go to the System Settings page and verify that the “ignore door sensors” checkbox is not selected
m Go tothe Home page and in Recovery, test CNC Open and Close, noting that the door pressure is exhausted after the
sensors are triggered.

m Note: Sensor lights may turn off when door relaxes after removing air pressure from the cylinder.
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Section 9
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Cleaning and Maintenance

Daily Maintenance - Chips and Debris:
® Wash or blow-out chips on or inside the CNC door frame and rails

Weekly Maintenance - Cleaning and check state of the assembly:

® Cleaning of actuator

Verify the rubber isolator on the clamp hanger is in position

Verify the actuator body does not touch the CNC or any equipment while actuating

Verify bolt and/or rivet position and tight attachment *fasteners should include Medium Strength Threadlocker

Verify sensor kit set screws and locknuts are tight

Section 9: Preventative Maintenance
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Cleaning and Maintenance

Preventative maintenance schedule

Iltem Description / Maintenance item
CNC Chips/Debris Clear door area (guide rail, slide, door frame) of chips, dirt and debris

General Door Items Clean and verify assembly is in good condition with secure attachments

Section 9: Preventative Maintenance

Schedule
Daily

Weekly
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Example Installations

Coupling Nut
Attachment on s
front of machine or
L-Bracket on front
or top of machine
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Example: Haas DT-1 VersaDoor 24"




Example Installations
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Example: Haas VF2

VersaDoor Double 24”




Example Installations

Example: Haas VF2

VersaDoor Double 24”



Example Installations

DIMENSIONS SHOWN ARE APPROXIMATE
ALIGH AND TEST WITH BRACKETS TAPED INTO POSITION,
THEN RIVET AND BOLT INTO POSITION
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Example Installations
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Example: Haas UMC-750




Example Installations
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Example: Makino PS95




Example Installations
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Example: Haas ST-20
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Example Installations

DIMENSIONS SHOWN ARE APPROXIMATE —
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Example: Haas ST-2




Example Installations
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