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  BEFORE YOU BEGIN
 Working with electricity comes with huge risks that should never be taken lightly, safety should        
always come first.

To avoid personal injury, possible damage to equipment or danger of fire, all work on electronic equipment 
should be conducted following these safety procedures.

General Safety

Before working on any electronics, consider following these basic safety precautions to help reduce any hazards.

• Remove any electronic equipment you’re testing or working on from the power source.

• Never assume the power circuit is off. Test and test again with a voltmeter to confirm.

• Remove fuses and replace them only after the power to the circuit is disconnected.

• Don’t connect power to a circuit until you’re done working on it and rechecked the work.

• Always ensure that all electronics equipment is properly grounded

• If it’s damaged, replace it. For instance, replace cables instead of repairing with insulating tape.

• Always use the right electronics repair and maintenance tools.

• Always return covers after removing them to reduce the risk of electric shock.

• Make sure your circuit is not overloaded.

• Always have safety equipment like a fire extinguisher, a basic first aid kit and a mobile phone nearby.

Personal Safety

Here are some personal safety precautions to keep in mind:

• Always keep your work area dry.

• Always work in a well-ventilated area.

• Don’t wear flapping or loose clothing when working.

• Don’t work with metallic jewelry on your hands like watches, rings and bracelets.

• Always wear non-conductive shoes.

• Always remove power to a circuit before connecting alligator clips.

• Always wear safety goggles.

• Be careful when handling large capacitors as they can still hold high voltage even after you’ve 
disconnected the circuit from power.



Static Damage Prevention

Static electricity can damage electronic devices and your system. To avoid damage, keep static-sensitive 
devices in their static-protective bags until you are ready to install them.

To reduce the possibility of electrostatic discharge, observe the following precautions:

• Limit your movement. Movement can cause static electricity to build up around you.

• Handle the device carefully, holding it by its edges or frame.

• Do not touch solder joints, pins, or exposed printed circuitry.

• Do not leave the device where others can handle and possibly damage the device.

• While the device is still in its antistatic bag, touch it to an unpainted metal part of the system unit for at least 2 
seconds. (This action removes static electricity from the package and from your body).

• Remove the device from its package and install it directly into your system, without putting it down. If it is 
necessary to put the device down, place it onto its static-protective bag. (If your device is an adapter, place it 
component-side up.) Do not place the device onto the cover of the system or onto a metal table.

• Take additional care when you handle devices during cold weather. Indoor humidity tends to decrease in cold 
weather, causing an increase in static electricity.

Disposal 

Observe the approved methods and ordinances of your locality with regard to proper disposal of used 
electronic appliances. 

Power Supply

Ensure that your power supply is switched to match the mains voltage in your 
region.  Failure to do so raises the possibility of fire!!
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Included in Basic Kit

1 set side support plates and mounting screws

1 mainplate/carriage assembly

2 flipper/slingshot extension harnesses

1 shaker motor assembly

1 replay knocker assembly

1 solenoid mounting fastener kit

1 set USB 2.0 cables

1 power cable



Solenoid Installation

The metal rails of the carriage assembly live with 12v.  Care must be taken to ensure that the             
carriage assembly and metal plates on the solenoids themselves DO NOT come into contact with 
any other grounded metal or circuit board in the cabinet.  Risk of short circuit exists if this instruction 
is not followed.

Assemble the 12x socket head cap screws, washers and t-nuts loosely in the order shown below.

  
Insert the t-nut through the mounting slot in the solenoid mounting plate

Align the assembly with the channel in the aluminum extrusion and secure tightly with provided hex wrench.



Mount six solenoids to the assembly in a similar pattern to the picture below.

A blank out plate (not shown) is installed to the left of the carriage bracket to prohibit installation of the middle 
solenoid too closely to the USB cable location of the Watchdog Relay board. The middle solenoid bracket can be
pushed up against the blank out plate.  If the operation of the Watchdog Relay board is intermittent the solenoid 
may need to be moved further left.  The mounting positions illustrated above have been tested and proven to be 
functional.

The solenoid wires are attached to the rightmost stud as shown below.  Ensure that your connections are tight.

The solenoid wires provide the (-) trigger signal that closes the circuit to the +12V running through the aluminum 
channel.  Any wires not used (no solenoid installed) should be taped off or otherwise insulated to prevent them 
from shorting to the aluminum channel.  The solenoids are connected to OUTPUTS 3 – 8 on the control board.



Mounting and Connections

Power block removal/relocation

The auxiliary power block can be used to provide 12V to expansion components and should be loosened or 
removed before extending the carriage support arms when extending the kit width.  

Loosen the 4mm mounting screws to remove the block from the rails.  The block is attached with screws and t-
nuts. If there is too much resistance the screws may need to be loosened more or removed altogether.

Extra cable length has been provided to relocate the power block to the sidewall of the cabinet if desired.

Extending the support arms

The kit support arms can be extended from 20 1/2” to a maximum of 25 1/2” or removed altogether by gripping 
the arm and firmly pulling it outward from the carriage.  Both arms should be extended to the same length. 
No fasteners are required to be loosened to adjust the kit width.

The carriage should be adjusted to match the internal width of the cabinet minus 3/8” (10mm).

Mounting the side support plates

There are 5 screw locations on each side support plate allowing for fastening to the inside panels of the cabinet. 
Choose a location in the cabinet that allows for at least 1”-2” clearance below the playfield and allows for the kit 
to be mounted as far forward in the cabinet as possible without interfering with existing plungers/buttons/etc.

Make sure that the mounting depth of the plates allows the carriage to be mounted as level as possible.

Left and Right plates are marked with a L and R respectively.  10 screws have been provided for attaching the 
side plates to the cabinet.

It is easiest to mount the left side plate to your cabinet 1st, insert the carriage rails into the pockets and mark the 
location of the right side rails with a pencil or marker and then mount the right side plate accordingly.



Mounting the shaker motor and replay knocker

With the carriage in place, choose a location for the shaker motor and replay knocker that fits within the range of 
the cable harness length.  The shaker motor can be mounted either on the floor of the cabinet or the sidewall of 
the cabinet and performs best when mounted as close to the front of the cabinet as possible.

6 Screws have been provided with the shaker motor and all should be used to ensure a solid mount.
Wiring color codes for the shaker are RED  +12V, BROWN output control wire (-)  

The shaker motor is connected to OUTPUT 13 on control board

The shield of the shaker is a friction fit to the base and can be removed for mounting by holding the motor base 
plate and tapping the shield forward with rubber coated pliers handles or some similar device.

As with the shaker motor, the replay knocker can be mounted to the floor or sidewall of the cabinet within the 
constraints of the harness length and performs best when mounted within 1 1/2” (38mm) from the striking 
surface.

3 screws have been provided for mounting the replay knocker.
Wiring color codes for the replay knocker are YELLOW +24V, BROWN output control wire (-)

The replay knocker is connected to OUTPUT 12 on control board.



Mounting the flipper and slingshot solenoids

2 harnesses have been provided for connecting the slingshot and flipper solenoids and should be used to find 
the mounting locations of the solenoids within the constraints of the cable harness length.   Best practice is to 
mount the flipper solenoids as close to the flipper button locations as possible, the slingshot locations are not as 
critical.

Both solenoids should be mounted directly to the side wall of the cabinet with the larger ring terminal attached to 
the red wire(s) being secured to the solenoid mounting plate and the smaller ring terminal wire(s) being 
connected to the rightmost stud on the face of the solenoids as shown in the solenoid mounting section of the 
carriage assembly instructions.

There are 6 harness clips and 6 screws provided for securing the cabling to the cabinet.

Color codes for the solenoids on both cabinet sides are RED +12V, GREEN flipper, BLUE slingshot

The left side flipper is connected to OUTPUT 1 and the left side slingshot is connected to OUTPUT 2 on control 
board.
The right side flipper is connected to OUTPUT 10 and the right side slingshot is connected to OUTPUT 9 on 
control board.

Connections

Each of the 4 connectors has color coded wiring, is labeled and has mating connectors that can only be 
connected one way ensuring trouble free assembly to the carriage/mainplate.  For the basic kit installation there 
are 2x USB 2.0 cables that are required to be connected to the output control board and the solenoid watchdog 
board respectively.

There is 1x power cable for connecting the power supply to the household mains power (North American 
termination).

There is one power switch on the face of the power supply.  Shutting off the power switch kills all power to the 
output board outputs, solenoid watchdog relay power, auxiliary power block and all toys connected to them.



Connecting the optional Lightbar

Connect the ribbon cable and power harness from the lighting board to the lighting bar board as shown ..



SOFTWARE SETUP

A USB key is included with the kit accessories and all files required are included in the 
EZInstall Docs directory on the key.

Navigate to the USB Key\EZInstall Docs\DOF Grander Unified Installation directory and run 
the msi file contained within.
When prompted for the install directory it is easiest to allow the default path of 
c:\ DIRECTOUTPUT \

This will install mjr's Grander Unified R3++ build of DOF. 
All ZB controller boards are  supported by this build and will be auto-detected.



DOF Configuration

Open an account here at http://configtool.vpuniverse.com/login.php

Create an account and set the number of LEDWiz Devices to 2.

Set the Port assignments for LEDwiz Device 1 to match this …

Port Assignments:

Port 1 – 3 5 Flasher Outside Left Port 16 Strobe
Port 4 – 6 5 Flasher Left Port 17 – 19 RGB Undercab Complex
Port 7 – 9 5 Flasher Center Port 20 – 23 Optional Assignments
Port 10 – 12 5 Flasher Right (Button Lighting)
Port 13 – 15 5 Flasher Outside Right

http://configtool.vpuniverse.com/login.php


Set the Port assignments for LEDwiz Device 2 to match this …

Port Assignments:

Port 1 Flipper Left Port 8 10 Bumper Back Right
Port 2 Slingshot Left Port 9 Slingshot Right
Port 3 10 Bumper Middle Left Port 10 Flipper Right
Port 4 10 Bumper Middle Center Port 11 Open (optional assignment)
Port 5 10 Bumper Middle Right Port 12 Knocker
Port 6 10 Bumper Back Left Port 13 Shaker
Port 7 10 Bumper Back Center Port 14 -24 Open (optional assignment)

Shaker Motor        Min Intensity  6        Max Intensity 10

Click on Save Config button and then on Generate Config button – a directoutputconfig zip file
will be automatically downloaded.  

Unzip the files and put the Tablemappings.xml file in your tables folder in visual pinball and 
the rest of the files in the directoutput\config folder in your c: drive.



EXPANSION

Typical High Power Toy Connection (optional)

Expanding the kit to accommodate additional toys is a fairly straightforward process.  

All output signals from the control boards are NEGATIVE trigger lines.   Outputs from the solenoid driver board 
are capable of switching circuits of up to 30VDC at 3A.  Care should be taken not to exceed these parameters.

Diodes are installed on the board and are set for 12VDC operation.  If a non 12V circuit is being added the 
onboard diode MUST BE REMOVED and an external diode should be used directly at the power terminals of the
to being added (see diagram below).

Adding a 12VDC toy is as easy as connecting the positive supply voltage to the positive side of the toy ad the 
output terminal from the board to the negative side of the toy.

An example of optional connections is shown below …



TYPICAL BUTTON LIGHTING CONNECTION (optional)

Ledstrip lighting should be kept to 2A per channel maximum.  The boards have been successfully tested to a 
maximum length of 5m.

LED Lighting is relatively low voltage and low current and doesn't need overly heavy gauge wiring.  Wire in the 
range of 20AWG – 22AWG is all that is necessary.

TYPICAL UNDERCAB LIGHTING CONNECTION (optional)



High Power output initialization

Please refer to the Solenoid Watchdog Manual included on the USB Key in the EZInstall Docs
folder.

TROUBLESHOOTING

Download the Troubleshooting guide from the zebsboards.com\forums

Click HERE to download

https://www.zebsboards.com/forum/ext/dmzx/fileupload/files/802814e718ece98f1f724eee7056e802.pdf

