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Figure 33: Entire Machine Faulted with Indicators 

When the entire machine is faulted and has turned itself off, the machine will normally take the user 
to the Maintenance Screen. The Maintenance screen will also give the user an indication what has 
caused the gravity to fault and to shut off. If the PLC doesn’t automatically cause the HMI take you to 
the Maintenance Screen, which can sometimes happen if the gravity has faulted multiple times, or 
you have accidently navigated away, then you will need to go there yourself. Please refer to the 
Section on using the Manual Mode for the gravity on instructions for navigating to the Maintenance 
Screen and diagnosing problems with the machine. 

VII. Faulting on Power Cycling the Machine 
If the gravity has had to be power cycled, or there has been a power outage, when the machine has 
powered back up, it will show that all of the functions of the machine controlled by a VFD are faulted. 
This is due to the fact that the PLC has temporarily lost communication with the VFDs as the power 
was lost, and due to the fact that the VFDs will themselves fault and report a power loss. In this 
situation, follow the directions given in the section on operating the machine in Manual Mode and 
navigating to the Maintenance Screen to clear the faults. 
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VIII. Deprecated Screens – The Deck, Fan, and Actuator screens 
There are three other screens that can be reached from the Machine Settings screen. They are the 
Deck Screen, Fans Screen, and Actuator Screen. These are reached by pressing the Deck button or 
the Fan button from the Machine Settings Screen. These screens are shown in Figure 34.  

 

 

Figure 34: Deprecated Screens 

These screens are used for those customers that wanted a visual graphic interface showing the 
percentage of the Fan speeds or Deck position or speeds. They are rather slow and unnecessary, and 
in the later versions of the code they will not be included. Most customers polled suggested they were 
unused screens. 
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II. Recipes 
This section will illustrate how to go about changing and saving the recipes and loading a different 
recipe. This is one of the most powerful features of the automated machines; the ability to store and 
load recipes that store the entire set of user defined parameters of the machine. The first place to 
start for any of these tasks is at the Machine Settings Screen. This is arrived at by starting at the 
Main Screen and pressing the View Settings button, as shown in Figure 35. 

 

Figure 35: Going to View Settings 

Once you click on view settings, you will arrive at the Machine Setting screen as shown in Figure 36. 
From here, click on the Active Recipe button.  

 

Figure 36: Clicking on Active Recipe 

Clicking on the Active Recipe button will take you to the Machine Recipes screen. If you are not 
logged in as a user, the keyboard will come up first, requiring you to log in, as shown in Figure 37. 
The username and the password is oliver, with no caps. 
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Figure 37: Entering user name and password for Recipes 

 

 

Figure 38: Machine Recipes Screen 

 

Notice in Figure 38 that there are 3 recipes listed. Depending on which recipes were loaded at the 
factory, you may have more or less recipes. There will always be a Clean Out Cycle 1 and 2 Recipe 
listed. These two recipes are used for cleaning the left over seed or other particles off of a machine. 
From this point on, the steps are different depending on what task is being accomplished. I. Loading a Stored Recipe 
To Load a saved recipe, use the up and down arrow keys on the Machine Recipes page to select the 
recipe you want. In this example the arrow moved from the Clean Out Cycle 1 recipe to the Wheat 
recipe, as shown in Figure 39. 
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Figure 39: Changing Recipes 

Notice in Figure 39 that the Clean Out Cycle Recipe is still highlighted. In order to finish selecting the 
Wheat recipe, press the enter button as highlighted in Figure 40. 

 

Figure 40: Hitting enter to highlight recipe 

Notice that the Wheat recipe is now highlighted. Now press the Load button to load the recipe. Finally 
press the View Setting button to return to the Machine Settings screen, which will now show the 
current recipe as the recipe you just loaded, and the parameters will match what was last saved in 
that recipe. 

 

II. Saving a New Recipe 
Saving a new recipe starts by pressing the save button on the Machine Recipes screen, as shown in 
Figure 41. This will take you to a screen that looks exactly like the Machine Settings screen, except it 
will have the name Save Recipes at the top as shown in Figure 42. 
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Figure 41: Saving a new recipe 

 

Figure 42: Save Recipes Screen 

The values here will be the same current values you were using on the Machine Settings screen. 
Check to make sure they are the way you want them to be, and then click on the Insert NEW button. 
This will take you to the Save Recipe Screen, shown in Figure 43. Press the button marked Press to 
Change Recipe Name. This will bring a keyboard up for replacing the recipe name as shown in  
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Figure 43: Save New Recipe Screen 

 

 

Figure 44: Keyboard for naming recipe 

Once you have named the recipe what you want it to be, then press the Insert New button. This will 
finish saving the recipe, and will take you back to the Machine Settings Screen. 
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III. Altering a Stored Recipe 
If you find that you have been to change the parameters of a recipe slightly for better results, such 
as might happen in a different season with more or less humidity, then you will have to alter an 
already created recipe. The first step is the same as that of saving a new recipe. On the Machine 
settings screen, press the Save Button as shown in Figure 45. This will take you to the Save Recipes 
Screen in Figure 46. 

 

Figure 45: Altering a stored recipe step 1 

 

Figure 46: Altering a stored recipe step 2 

Note: if you didn’t load the recipe you wanted to change before you played with the 
parameter settings, then go through the section titled Loading a stored Recipe, and then 
come back to this point. If you have to do this, make sure you write down the settings you 
wanted to save before loading the correct recipe. 

Assuming the current recipe name matches the recipe you want to change, check the parameters to 
make sure they are the values you want them to be and press the save button to save them to that 
recipe. If the name doesn’t match, read the bold faced note just above to get the correct recipe 
loaded that you want to change.  
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IV. Deleting a Stored Recipe 
In order to delete a Recipe, select the recipe you wish to delete. In this case, let’s delete the wheat 
recipe. Use the up and down arrow keys to select wheat, and then use the enter key to highlight the 
wheat, as shown in  

 

Figure 47: Selecting Recipe to Delete 

 

 

Figure 48: Highlighting the recipe to delete 

 

Then press load to load the recipe, and then press delete to delete the recipe. Both buttons are on 
the left. When you press the delete button, it will bring you to the screen in Figure 49. 
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Figure 49: Are you sure you want to Delete? 

If the recipe name is correct, then press yes. If not, press the cancel button and go through the 
process again, correcting any errors made. 
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II. Manual Mode 
The Manual Mode of the machine is mostly used for diagnostic purposes and for testing of the gravity 
table before it leaves the factory. The Manual Mode allows the user to start one part of the machine 
at a time. This can be very useful if a part of the machine faulted while running in Automatic Mode, 
or if there is a strange sound or other issue that only affects one part of the machine. The 
Maintenance screen also shows how many hours are on the machine and bearing greasing intervals. 
In order to work in Manual Mode, the user will need to stop the machine if in Automatic Mode, go to 
the Main Screen and set the Machine to Manual Mode. The Main Screen should look like Figure 50 for 
operating in Manual Mode.  

 

Figure 50: Main Screen in Manual Mode 

From the Main Screen, press the Maintenance button. This will take you to the Maintenance Screen 
as shown in Figure 24 if the Machine is not faulted. 

 

Figure 51: Maintenance screen when not faulted. 

I. Maintenance Screen 
The first thing to notice is that the Maintenance Screen is a diagnosis Screen. In the upper left of the 
screen, below the Oliver Logo, there is a current Status for the Fans and the Deck. When the 
machine is not in a faulted state, the screen will show a status of ok as shown in Figure 51. If the 
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FBD were faulted, then the Maintenance Screen would look like Figure 52. Note that if only the Fans 
were faulted, only they would show a fault, and vice versa. 

 

Figure 52: Maintenance Screen When Machine is Faulted 

I. Faults on the Maintenance Screen 
If the Machine is faulted, it will look like Figure 52. In this case, not only will the faults be indicated 
under the status in the upper left, but the green button marked Press to Clear All Faults will be 
displayed. Depending on what options the machine has, or if it is a Retrofit machine, there will more 
or less options in the status list. For instance, a Retrofit machine with a feeder would have a dampers 
status and a gates status. 

Note: If the Gravity Separator has been power cycled or there was a power outage, the 
machine will show that it has a faulted status on both deck and fans. Just press the Clear 
all Faults button to clear the faults. There should be no reason to have to diagnose the 
faults.  

If the machine has faulted during normal operation, it may be possible to simply clear all the faults 
and to return to Automatic Mode. Sometimes a slight power fluctuation will cause the machine to 
fault. It can be a good place to start when diagnosing the faults. Fault diagnosing itself will be 
covered in Appendix D: Basic Troubleshooting if clearing the faults fails to restore the machine to 
a non-faulted condition or if the machine returns again to a faulted condition. 

II. PLC and HMI Battery Status 
The PLC and the HMI both have batteries. The Maintenance screen will show one of three conditions 
for the PLC and HMI battery status. If the batteries are operating within the normal voltage and 
current parameters, then they will have a status of Good. If they are dying they will have a status of 
Bad. The third possibility is that the PLC is not returning a value for the status of its battery, and in 
that case the HMI will indicate an unknown status. In this third case it is probably best to replace the 
PLC battery as long as the two are communicating normally otherwise. See Figure 53. 
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Figure 53: Various possible battery status screens 

The PLC battery is used for memory back up and retention. If the battery is removed while the PLC is 
not powered, the PLC will lose its internal memory and the PLC program. The same thing will occur if 
the PLC battery goes dead. The battery also controls the various clocking functions of the PLC 
program, and the program may start to work unreliably if the battery is low due to clock skew. 
Consult Appendix B on replacing the PLC battery in order to find the correct replacement part and to 
dispose of the old battery. 

The HMI battery is used for the internal clock on the HMI, and it is not used for backup or retention 
of the HMI program. Removing the battery will not result in a loss of program. If the battery dies, the 
internal clock on the HMI will be affected and there may be some strange results. Please consult 
Appendix A and Appendix B on how to replace the HMI and PLC battery respectively. 

III. Bearing Greasing Interval 
The bearings on the Gravity Separator need to be greased at regular intervals. The suggested 
number of hours is 2000. Once the machine has been run for 2000 hours, it will issue a warning, 
changing the Bearing Greasing Interval status from a green button with “good” indicated on it to a 
red button with “regrease” indicated on it. The number of hours since the last bearing greasing is in 
the blue box. The number of hours can be reset at any point to 0, when hopefully the bearings have 
been greased. See Figure 54. 

 

Figure 54: Alarm to grease the bearings at 2000 hours 
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IV. Total Hours on Machine and Current Batch Time 
 The PLC keeps track of how many total hours the machine has been run and how long the current 
batch has been running and displays it on the HMI screen. The Total Hours on Machines is a running 
total and is never reset. The Current Batch Time resets every time the machine goes from a stopped 
to a started state in Automatic Mode.  

II. Fan Diagnostics 
The next screen used in the Manual Mode is the Motor Diagnostics screen. It is entered by pressing 
the Fan Diag button on the Maintenance Screen. See Figure 55. 

 

Figure 55: From Maintenance to Fan diagnostics 

That will bring you to a screen that, depending on whether your machine is left or right handed, looks 
like Figure 56. The screen will adapt itself so that the order of the fans on the screen matches the 
order of the fans in the machine depending on handedness of the machine.            

    

Figure 56: Motor Diagnostics Screen Left and Right Hand 

 

Note: If you have a Retrofit machine, there will only be one fan, and it will not have the amp draw or 
fault options because it is not controlled by a VFD. The rest of the sections on the fans do not apply 
to a Retrofit machine. 
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I. Starting the Fans 
Notice for each fan there are two green buttons for starting and stopping the fan, a blue numeric 
entry for a commanded fan speed, and a read out for the amp draw of each fan. To start a fan, start 
by choosing how fast you want it to go. This is done by touching the HMI screen with your finger on 
the blue CMD box below the fan. This will open up a keypad for you to enter a numeric value into the 
box. For example if you want to change Fan1s speed to operate at 75% of maximum, it would look 
like Figure 57. 

 

Figure 57: Changing the Fan speed Manual Mode 

Once the speed is set, you can turn the fan on. You could also turn Fan1 on then change the speed. 
There is no certain order this has to be done. To turn on the fan, you use the buttons in the Start and 
Stop position under Fan1. When the fan is not moving, the buttons will be green, and the start button 
will say Run, and the Stop button will say OFF. This indicates that the fan is not running, and that 
you press the start button if you want it to turn on. Once the start button has been touched, it will 
then change the buttons to a blue color. See Figure 58. 

 

Figure 58: Fan1 Turned on Manual Mode 

The start button now indicates that the FBD fan1 is on, and the stop button now indicates that it 
must be pressed to stop. Notice that the amps read out now indicates that the fan motor is now 
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pulling amps. (The figure is only for reference. Your motor may pull a different current.) If the stop 
button is pressed the fan will stop running, and the buttons will go back to green and will return to 
their previous wording. All of the fans work in the same way.  

 II. Fan VFD error codes and faults 
The next diagnostic tool on the Fan Screen is the VFD error code indicators and the invisible buttons 
indicating a fault. Suppose Fan1 has faulted because the PLC has lost communication with the VFD 
while in Automatic Mode and you have come here to diagnose why. The screen would look like the 
following in  

 

Figure 59: Fan 1 Faulted Manual Mode 

Notice the formerly invisible red box below Fan1. The appearance of this red box that says Clear 
Fault indicates that Fan1 is faulted. If there is a fault on the Maintenance screen in the fans, you can 
come to the Motor Diagnostics screen to see which fans are faulted. Also notice the box for the Fan 
Status Code for Fan 1. It now indicates that there is a COMM loss, when previously it had said there 
was no Fault. To try to clear the fault and turn the Fan1 on, either by itself in manual mode, or as 
part of the machine in automatic mode, press the red Clear Fault button. 

Note: A fan cannot be turned on in Manual Mode or Automatic mode if it is faulted 

To diagnose fault codes and errors, please reference Appendix D: Basic Troubleshooting under VFD 
Fault codes.  
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III. Deck Diagnostics 
The next screen available from the Maintenance Screen is the Deck Diagnostics screen. To get there, 
press the deck diagnostics button on the Maintenance Screen. 

 

Figure 60: Going from Maintenance to Deck Diagnostics 

 

Figure 61: The Deck Diagnostics Screen I. Deck End Raise 
The diagnostics for the deck end raise allow the deck to be moved and the current percentage of the 
maximum value to be displayed alongside the sensor value. This allows the user to determine if the 
PLC thinks the deck is moving in the right direction. For instance, suppose in Automatic Mode the 
Deck End Raise had been commanded to go to 75%. It never reaches the position prescribed in 60 
seconds and it faults. When the operator comes to the Deck Diagnostics screen, he sees that the 
current value says the deck is at 0% End Raise, which would indicate it was being retracted instead 
of being extended. There are several ways the combination of the current value and Sensor Feedback 
can be used together to troubleshoot issues with the Deck End Raise. If the Deck is not moving 
properly, consult the troubleshooting manual for further information.  
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Notice that, as shown in Figure 61, that the Deck Diagnostics Screen can have the same red box 
marked with the Clear Fault. The Clear Fault box will only come up if the Deck End Raise is faulted. If 
it is not present the Deck End Raise is not faulted. The Deck End Raise must not be faulted in order 
for the deck to be moved. If the Deck End Raise is faulted, press the Clear Fault button to clear it.  

Note: The hydraulics must be on before the deck can be moved. 

 II. Deck Shake or Speed 
The Deck Shake or Speed is analyzed in exactly the same way that the fans are. Notice that for the 
Deck Shake there are two green buttons for starting and stopping the Deck, a blue numeric entry for 
a commanded Deck speed from 300 – 600 RPMs, and a read out for the amp draw of the deck. To 
start the Deck, start by choosing how fast you want it to go. This is done by touching the HMI screen 
with your finger on the blue CMD box below the fan. This will open up a keypad for you to enter a 
numeric value into the box. For example if you want to change the Deck Shake it would look like 
Figure 62. 

 

Figure 62: Changing Deck Speed Manual Mode 

Once the speed is set, you can turn the Deck Speed on, as long as it isn’t faulted. If the Deck is 
faulted, press the red Clear Fault box first, which will only appear if the Deck is faulted. To turn on 
the deck, you use the two green buttons to the right of the Deck Shake designation. When the deck 
is not moving, the buttons will be green, and the start button will say Run, and the Stop button will 
say OFF. This indicates that the deck is not running, and that you press the start button if you want it 
to turn on. Once the start button has been touched, it will then change the buttons to a blue color.  
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Figure 63: Deck Shake on Manual Mode 

The start button now indicates that the Gravity Separator Deck Shake is on, and the stop button now 
indicates that it must be pressed to stop. Notice that the amps read out indicates that the deck motor 
is now pulling amps. (The figure is only for reference. Your motor may pull a different current.) If the 
stop button is pressed the deck will stop running, and the buttons will go back to green and will 
return to their previous wording.  

III. Hydraulics 
The last part of the Deck Diagnostics Screen is the Hydraulics. Just as the Deck Shake was controlled 
via the two green buttons, so is the Hydraulics, which operates in exactly the same way. The 
hydraulics must be turned on to move the deck, as the deck is moved via hydraulic cylinders. The 
hydraulics could also be turned on in order to determine if the hydraulic pump is moving in the 
correct direction. 

For all troubleshooting issues, please consult the troubleshooting part of the guide. 

 

 

  



 
57 

III. Remote Mode 
The final mode of the Gravity Separator is a remote one. The remote mode allows control of the 
machine to be passed to a Supervisory Control and Data Acquisition (SCADA) system. This control is 
not comprehensive. It is limited in functionality, both for safety reasons as well as quality of control 
reasons. The details of the Remote Mode and how to connect the FBD to a remote SCADA are given 
in the Appendix E: Remote Control of the Machine. 

IV. The Joystick 
One layover from the non-automated world is the Joystick. The Joystick on the FBD is independent 
from the automatic mode, manual mode, or Remote mode. It will control the End Raise on the FBD in 
any mode as long as the hydraulics is on. Pushing the joystick to the left will increase the End Raise, 
and to the right will decrease the End Raise. For the side tilt, pushing up with decrease the side tilt, 
and pushing down will increase it. 
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IV. Initial Setup and Startup 
Now that you are familiar with the theory and the modes of operation of the Gravity Separator, it is 
time to do the initial startup of the machine. 

1. Close the rock trap and the cut out gates on the machine. They will be set up after proper 
separation has been achieved. It is suggested to print out the functional operation part of the 
manual in order to have a visual reference of the effects of each of the controls.  

2. Set the Gravity to the proper initial preset adjustments in Table 2.  
3. Start to feed some product on the deck by slowly opening the feeder.  
4. Adjust the deck speed to in order to get the product to move up the deck towards the high 

side. 
5. Turn the two fans nearest the feed in to 100% to help get the product moving down the deck.  
6. Once the product is moving towards the discharge end and the deck starts to fill up, bring the 

first two fans values back to the preset values in Table 2. 
7. When the deck is full, start with the fan at the discharge end of the deck and turn it up until 

the product boils, and then turn it down until it just stops boiling. Do this for each fan one at a 
time until you reach the feed end of the deck. Repeat the whole process one more time. Once 
the fans have been balance twice there should be a good pattern going. 

8. The product should be nice and smooth across the deck. The depth of the product at the high 
side should be 1-3 time as deep as the light side. If this is not so, increase the side tilt until 
the product depth at the high side is 1-3 times that at the low side. If the high side is too 
deep in product, decrease the side tilt until the product is the correct depth. Note that the 
adjustments need to be made in small increments, and there needs to be sufficient time 
between changes that the product depth stops changing, otherwise it will be impossible to 
zero in on a good solution for the side tilt. 

9. Adjust the deck speed until there is proper disturbance of the product so that the air can 
fluidize the product. If this cause separation to go badly, decrease the side tilt to compensate. 
Don’t use too much deck speed or the product will remix, causing a bad separation. 

10.  Adjust the End Raise to that there is not too much product at the feed end to be able to lift 
the product into its fluid state. When the end raise is properly adjusted, there should be just 
enough product on the deck for the fans to fluidize the product, and there should be either the 
same depth of product all the way down the deck, or there might be all the way down to 1/3 
of the product on the deck at the discharge end. This will all depend on the product used. 

11. Increase the feed rate, compensating with the End Raise to keep the product flowing, until the 
gravity has reached the maximum amount of capacity it can separate well. Don’t put too 
much product on the deck so that the separation suffers. 

12. Finally open the rock trap and cut out gates. The cut out gates will allow more capacity on the 
deck. Just be sure not to open them too much. Just make small changes until the product 
capacity and separation are both balanced. Start with the cut out gate at the discharge end. 
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Gravity Separator Pre-Set Adjustments for initial setup 
Voyager Pre-Set Adjustments 

Model Deck 
Mesh 

Deck 
End 

Raise 

Deck 
Side 
Tilt 

Deck 
Speed 

Fans 

1 2 3 4 5 

1040 10Ms 50% 75% 500 100% 75% 50%   
1040 16Ms 50% 75% 480 75% 50% 25%   
1040 30Ms 25% 50% 460 50% 25% 10%   
1050 10Ms 50% 75% 500 100% 75% 50% 25%  
1050 16Ms 50% 75% 480 75% 50% 50% 25%  
1050 30Ms 25% 50% 460 50% 25% 25% 10%  
1060 10Ms 50% 75% 500 100% 75% 75% 50% 25% 
1060 16Ms 50% 75% 480 75% 50% 50% 50% 25% 
1060 30Ms 25% 50% 460 50% 25% 25% 25% 10% 

Maxi-Cap Platinum Pre-Set Adjustments 
Model Deck 

Mesh 
Deck 
End 

Raise 

Deck 
Side 
Tilt 

Deck 
Speed 

Fans 

1 2 3 4 5 

     100% 50% 25%   
2400P 16Ms 50% 75% 480 75% 50% 0%   
2400P 30Ms 25% 50% 460 50% 25% 0%   
3000P 10Ms 50% 75% 500 100% 50% 25%   
3000P 16Ms 50% 75% 480 75% 50% 0%   
3000P 30Ms 25% 50% 460 50% 25% 0%   
3600P 10Ms 50% 75% 500 100% 75% 50% 25%  
3600P 16Ms 50% 75% 480 75% 50% 25% 0%  
3600P 30Ms 25% 50% 460 50% 25% 25% 0%  
4800P 10Ms 50% 75% 500 100% 100% 75% 50% 25% 
4800P 16Ms 50% 75% 480 75% 75% 50% 25% 0% 
4800P 30Ms 25% 50% 460 50% 50% 25% 25% 0% 

Table 2: Pre-Set Values for Gravity at Startup 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 

 


