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Before Use  

Before using the Level-Ice Laser Leveling System, a point of reference or “benchmark” must be 
taken. The concrete floor has deviations and will not be 100% level over its entirety.  This means 
that there will be high points and low points over the surface of the floor. The benchmark 
reference point must be taken measuring from the highest point on the concrete floor, to the ice 
surface. Once this benchmark reference point has been entered into the Level-Ice system, the ice 
elevation relative to the benchmark will always remain the same after every flood to within 
0.5mm. Because of these high and low points in the arena floor, it is crucial to have an accurate 
reference point. 

Introduction 

The Level-Ice system is designed to automatically control the cutting blade in your ice resurfacer’s 
conditioner to achieve a level ice surface. The system is comprised of a laser transmitter, a 
receiving system, and a control system. The transmitter produces a level ceiling of light, which is 
picked up by the receiver. The receiving system then tracks this ceiling of light and guides the 
control system. The system moves the blade in your machine to cut to the proper height, to 
ensure a level ice surface. The system is completely automatic and therefore the ice maintenance 
is being monitored continually with each flood. Paint layers are now at known levels, which means 
clear, crisp lines and logos. Ice depths are now maintained, which transfers into energy cost 
savings throughout the playing season.  
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Facility Checklist for New Machines 
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Please provide the following pictures. Pictures should be emailed to sales@zamboni.com

— 4 pictures of the ice surface from center ice (North, South, East, West)

Facility Checklist for new machines

Facility Name:

Facility Address:

Contact Name:

Contact Phone: Contact Email:

Machine Model: ETA:

Please fill out measured glass height to the top of the ice surface. Indicate the resurfacer 
entrance on layout and provide door heights that the Zamboni machine would travel through.

Lowest pipe, light, or ceiling height under which the Zamboni machine travels:

Resurfacer Room Door Height From the Ice Surface: From Outside:

Facility Height Restrictions: Please provide the following measurements.

Glass Height:

Glass Height:

Glass Height: Glass Height:

Glass Height: Glass Height:

®



Laser Set-up 

A comprehensive site check is crucial to a successful setup. The laser beam may not travel through 
glass at any time. The safety mesh will allow the laser to pass through if necessary. Other things to 
consider prior to and during the laser installation include:  

• Power needed within 5’ of mount  

• A low traffic area is best  

• If possible mount laser so the beam is 2” above the highest glass  

There are two options to choose from when selecting the location to mount the laser. Wall Mount 
and I-Beam mount. The following instructions are for the Wall mount (most common). For I-Beam 
mount, read the following and modify installation instructions to meet the needs of your facility as 
necessary.  

1. With laser position and height known, mark wall mount holes and drill accordingly. Mount 
the wall mount, using the supplied four lag bolts, ensuring table top is level.  

2. Using the transmitter bolts and washer, attach the laser to mount.  

3. Plug the LV-Ice Remote AC adapter into the nearest 120v receptacle. Plug the 2.1mm 
connector into the Remote and plug the Remote Plug into laser passing cord through laser 
handle to ensure it does not impede the laser beam.  

4. Turn laser on and level until the leveling bubble is completely centered, using the three 
leveling screws on the bottom of laser.  

5. When laser is level and on, it should be emitting a laser beam. This will remain on for five 
minutes. After this, the laser will turn on anytime the ice resurfacer is turned on and will 
remain on for two minutes after resurfacer is turned off.  

6. Place laser shroud over laser and screw into place. Note the Remote Power switch should 
be placed outside of the shroud and fastened into place using the supplied Velcro. 
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Multi-Sheet Facilities: How to Match Laser Height 

1. Ensure that one transmitter/laser unit is installed in each arena. The transmitters/lasers 
should be positioned at approximately the same height above each arena's concrete slab. 

2. Using the Level-Ice facility checklist (located online here: https://zamboni.com/wp-content/
uploads/brochures/LevelIceFacilityChecklist_fornewMachines.pdf) identify and note the 
high point of the concrete slab for both each arena's slab. Measure the actual ice thickness 
at both locations using a drill and a set of calipers. This is shown in the Level-Ice 
benchmark video. 

• As an example, let’s say that the ice thickness at the high point of the the first sheet  
is 1.91”. For the other sheet, your measurement reads 1.65”. 

• The benchmarking process requires you to measure the actual ice thickness and you 
need to choose a desired ice thickness. As an example, we will choose 1.50” as our 
desired ice thickness. When the benchmarking procedure is done, the Level-Ice screen 
will display the variance of the ice thickness. For the first sheet you measured, the 
display would then show 0.41” with an arrow pointing UP, indicating that the ice is 
0.41” thicker than the desired thickness (1.91” – 1.50” = 0.41”). For the second sheet, 
the display would show 0.15” with an arrow pointing up (1.65” – 1.50” = 0.15”).  

3. Perform the benchmarking process for your first machine (machine #1) in the first arena. 

4. Drive machine #1 to the second sheet, bringing the machine to the high point of the 
second ice sheet. This is where you would normally perform the benchmark process for the 
Level-Ice system. However, we are not going to benchmark with machine #1 again. 

5. Observe the variance displayed on the Level-Ice screen. 

6. Adjust the height of the laser for the second sheet until the variance matches that of the 
first sheet and shows 0.15” (or your specific difference) with an arrow pointing UP. 

• This indicates that the laser for the first sheet and the laser for the second sheet are 
exactly the same height above the concrete slab. 

• It is simple to then adjust the height of the laser for the second sheet. The wall-
mounted unit has a slotted hole which accommodates your rough adjustment to the 
laser height. Then, you can do more fine adjustments on the laser itself. 

7. Return machine #1 to the first sheet of ice. 
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8. Perform the benchmarking procedure for machine #2 and any others you wish to use.  

• Any machine that is benchmarked at the first sheet will also be able to use the laser  
at the second sheet. The same is true for any machine that is benchmarked at the 
second sheet.  

9. If you remove the laser from either sheet's wall, you will need to repeat this process to 
match the laser heights again. 

Facility Warning Signage  

Facilities may want to consider signage at points in the arena where the Level-Ice actuator could 
potentially make contact with netting, doorways, etc if it is not properly lowered before moving 
the machine. Repairs to the actuator are very costly and with a variety of operators, putting 
prominent signage at possible points of contact is a good business practice. These photos show 
signage developed by an arena to alert their operators prior to moving the machine from its 
storage room and before entering/leaving the ice. 
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Transmitter/Laser  

The transmitter is a safe, low power laser that mounts near the ice area above the glass. This unit 
produces the ceiling of light, which provides a level reference point for calculating the deviations 
in the ice surface.The receiver tracks the level ceiling of light through the 4 inch (105mm) 
receiving window to an accuracy of 0.02 inches (0.5mm) The receiver magnetically attaches to the 
actuator via the magnetic mount. This allows the receiver to safely break away if the unit contacts 
an obstacle. The receiver electrically connects to the system through the coil cable. 

Receiver  

The receiver tracks the level ceiling of light through the 4 inch (105mm) receiving window to an 
accuracy of 0.02 inches (0.5mm) The receiver magnetically attaches to the actuator via the 
magnetic mount. This allows the receiver to safely break away if the unit contacts an obstacle. The 
receiver electrically connects to the system through the coil cable. 
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Control Unit 

The control box displays all of the system information including the actual ice variance, the ice 
elevation set points, and the amount of ice being cut to achieve the set elevation level. It is within 
this unit that the system calibration (i.e. benchmark calibration, blade zero calibration and max 
cut) is also entered. All of the system information is graphically displayed in a simple and logical 
manner making it easy for the operator to monitor the system’s operations in real time. Once the 
system parameters are set, all the operator has to do is enter the desired ice elevation over the 
highest point (the reference point) on the ice surface and the system looks after the rest to provide 
a level ice surface. 

Blade Drive Motor 

The blade drive motor takes the place of the familiar crank handle. It is an 
electric drive system controlled by the display box. The motor turns the 
system’s lead screw to adjust the blade cutting height, and in turn controls 
the amount of ice being cut. 

These units work together to form what is known as a control servo. The 
desired ice elevation is entered into the control box. When the receiver sees a 
larger ice elevation than is required, the cutting blade is lowered to cut more 
ice. When the receiver sees less ice elevation than is required, the cutting 
blade is raised to either cut less ice, or if required, to a zero cut blade 
position. 
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Actuator 

The electric actuator is responsible for raising and lowering the receiver so it 
aligns with the beam emitted from the transmitter. When the resurfacer is on 
the ice with the conditioner lowered, the actuator switch should be moved to 
the raise position. When the ice resurfacing is complete and the operator is on 
the final pass before leaving the ice, the switch must be lowered to lower the 
actuator. Failure to do so will leave the actuator raised while approaching any 
obstacles in the resurfacer area. A safety sensor is attached, but the actuator  
will need 6 seconds to lower to its resting position after the conditioner has 
been raised. The operator should always ensure the actuator is lowered before 
leaving the ice surface. 

**Note: LED and Beeper are activated when actuator is lowering to its resting 
position.** 

Remote Power Switch 

The remote power switch enables the control system to turn the transmitter on and off wirelessly. 

The remote box is plugged into the transmitter’s power jack. The laser’s power switch permanently 
stays in the on position, but the remote box powers it only when necessary. When the remote  
box is initially connected, the laser will turn on for 5 minutes to allow for proper setup of laser  
and receiver. After the initial power up sequence, the unit will then only turn on when the ice 
resurfacer is powered on. The remote box has an LED which blinks once every two seconds to 
indicate communication with the control box. Once the resurfacer has been turned off, the laser 
will continue to spin for 2 minutes and then power itself down. 
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Safety Switch 

The safety switch is a sensor used to detect when the resurfacer’s conditioner is raised or lowered. 
Its purpose is to tell the system to lower the actuator when the machine is about to leave the ice. 
Waiting for the actuator to lower is important, as its inner cylinder will bend on contact with an 
obstacle. A bent cylinder renders the actuator useless. It takes around 6 seconds for the mast 
to completely contract. 

The safety switch is a hall sensor, which detects a magnetic field. The Level Ice installer attaches a 
magnet to the slider bar, in a spot that will line up parallel to the safety switch when the 
conditioner is lowered. This allows the actuator to raise when the conditioner is lowered, and 
lower when the conditioner is raised. 
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Control Screens 

(A overview of the control unit is available online at: http://zamboni.com/level-ice-system-overview) 

Working Mode: 

Pictured above is the Working Mode screen. It is the default screen that is displayed each time the 
unit is powered on. This is the screen that will be displayed for the majority of the time when the 
system is running. The screen is divided into two sides. 

On the left of the screen, the real time ice variance is displayed. This displayed value will increase 
and decrease by 0.5mm or 0.02” with the actual ice variance. Below this is the receiver icon, and 
below that, the blade drive icon. These icons provide more information about the receiver and the 
blade drive systems. 

On the right side of the Working Screen, the set ice elevation value is displayed. The system uses 
this value to maintain the ice surface height. When the actual elevation value is larger than the set 
value, the system will cut more ice. When the actual ice elevation value is smaller than the set 
value, the system will cut less ice. Below the ice set value is the blade cut icon. Under the icon is 
the ice cut value which shows the amount of ice being cut in real time. Under the blade cut value 
is the operation mode icon, which tells the user whether they are in automatic or manual mode. 

In the center of the main auto screen resides the arrow slider bar. This icon allows the operator to 
very quickly see the relationship between the actual and set points. As the machine drives over 
high and low points, the arrows slide up or down. 

When the two arrows are side by side, then the actual and set values are the same. 
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Manual Mode: 

Pictured above is the Manual Mode screen. This screen will appear after the auto/ manual soft key 
is pressed once. In this mode, the system is operated manually and the system will no longer 
automatically change the blade cut. When in manual mode, the operator will have full control 
over how much the blade cuts (0.75mm (0.03”) = 1 full turn of the manual hand crank). When in 
this mode, the actuator does not need to be raised. The left side of the screen will display three 
dashes, unless a laser hit is registered. Upon entering manual mode, some changes occur on the 
right side of the screen. The mode icon now displays the manual icon over top of the auto icon to 
let you know that you are in manual mode. What used to be the ice set value has now changed to 
the blade cut value, displaying how deep the blade will cut. 

To increase or decrease the blade cut value, press the up or down arrow soft keys. The blade will 
travel to the newly entered cut value. Once the blade cut value is set, it will not change unless you 
enter a new value. 
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Screen Icons 

This section will describe the screen displays, icons and soft keys as they pertain to the system 
controls and user interface from the working screen. 

Ice Variance Display: 
On the top left side of the screen the display shows the real time ice variance across the ice surface. It can 
display the units in millimeters or inches. If the system stops receiving a beam, the display will show three 
dashes to notify the operator there is a system error. This can be changed to display ice thickness by 
pressing the mode and menu buttons simultaneously. However, a drill measurement of the ice is only 
accurate at the benchmark location, since the rest of the concrete floor is at an unknown height. 

Receiver Icon 
This icon displays information about the receiver. It lets the operator know if the receiver is connected to 
the system and whether it is receiving a beam or not. 

Blade Drive Icon 
This icon displays information about the blade drive system. It lets the operator know if the Blade Drive is 
connected to the system and when it is turning. 
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(Ice 1.5 mm too thin, system will  
lightly scrape the ice surface)

(Ice 7 mm too thick, system will 
enter max cut)

(Screen displays ice depth, ice is 
2mm lower than the benchmark)



Ice Set Value Display 
On the top right hand side of the screen the display shows the desired Ice height set point. This is the ice 
height the system’s servo will maintain. This value can be adjusted by pressing the plus or minus soft keys 
from the working screen when the box has been unlocked. This display also shows the cut value when the 
system is operating in the Manual mode. 

Blade Cut Icon 
This icon displays the amount of ice the blade is cutting. The icon changes as the blade cut value changes. 
The blade cut value is also displayed numerically under the icon. 

Operation Mode Icon 
These icons are displayed one over top of another. The top icon displays the mode you are 
currently set to. 
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Soft Keys 
There are four soft keys on the face of the control unit. They are called soft keys because their functions 
change depending on what mode or menu is currently active. 

The + / - soft keys on the right side of the control box are used to change numerical displays such as the 
Ice Set Value, Max cut and some menu items. 

The Menu soft key steps the user through the set up menu pages. The Menu soft key does not store any 
new value on the blade change or benchmark screen. 

When in the working screen the Mode soft key changes the unit from automatic to manual. The top icon 
is the one currently selected. 

The Return soft key returns the user to the working screen from anywhere in the menu tree. 

The Modifier soft key is used to change selected options in the main menu tree. 

The Lock soft key is used to lock the system in the automatic mode so no further changes to the system 
settings may be entered by the operator. 

The Unlock soft key is used to unlock the system so the operator can modify the system settings. 
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Main Menu Screens 

Menu Screens 
Screens which allow the operator to enter modes and system parameters. The menu screens are entered by 
pressing the menu soft key once. Each time the menu soft key is pressed the next menu screen will appear. 
If there is no other key entry for seven seconds then the menu screen will automatically convert back to the 
main control screen. This excludes the blade calibration menu screen, which will remain until the return 
soft key is pressed. 

Passcode Screen 
This is where the user must enter the 4 digit code needed to access all the systems settings. This is used to 
prevent accidental, or unauthorized, changes to the system. The factory setting for this screen is 1000, and 
it is recommended that it be changed to a unique 4 digit code when all system settings have been entered. 
To enter the known code simply use the raise/lower keys to change the number indicated by the arrow, 
and use the slider key to move to the next digit. Once the correct code is displayed, press the √ to move to 
the next menu. 

    

 Blade Change Screen 
 This is used when the blade on the ice resurfacer has been changed 

and the blade position needs to be calibrated. This process is 
described further on in the manual. 
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Passcode needs to be entered Code is entered, press √  
to proceed



 Max Cut Screen 
 This allows the operator to enter in the maximum blade cut. The 

maximum cut is the limit set to stop the blade from cutting too 
deeply into the ice surface. Pressing the plus or minus soft keys will 
increase or decrease the maximum cut value.The highest maximum 
cut value that can be entered is 0.08” or 2.0mm. This is to prevent 
the blade from digging too deep, and possibly pitting the ice, and 
also from premature filling of the bin. After adjusting the maximum 
cut value, press the menu soft key to store the new value. 

 

 Units Screen 
 This menu screen allows the operator to change the system unit 

setting from millimeters to inches. Pressing the modifier soft key will 
change the system units. Press the menu soft key to store the new 
value. 

 Lock Screen 

 This allows the user to access and change the system 
password. To access the password set screen, press the 
modifier soft key once to move the arrow to the “Unlock” 
icon, and press the menu soft key. 
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 Password Set Screen 
 This menu allows the manager to set in a password, or change the 

existing one. Having the system equipped with a password will limit 
the operator to the working screen operation only. No changes to 
the system settings will be allowed until the combination to unlock 
the system has been entered.To enter in a password, press the up 
arrow key and the digit above the small arrow will increment. The 
value will increment by one from 0 to F. To go to the next digit press 
the slider key and the small arrow will move to the next digit. When 
all the values are entered, press the menu soft key to save the  
new password. 

 Latec Splash Screen 
 This screen displays contact information for Latec Instruments. 
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Calibrating Your System After a Blade Change 

Blade Change Screen 
This is the menu screen that will allow the operator to calibrate the Level-Ice system for the new blade that 
has been installed. 

 

When you have finished, press the √ soft key to store the calibration. You will notice that the blade will 
raise up 2mm, and that the blade icon on your screen is flashing. This flashing is to indicate that on ice 
blade set is required. 
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Blade adjustment tool placement

Blade adjustment tool properly set

For the blade change to set properly the  
actuator switch must be in the down position. 

With the blade bolted into place, set the blade 
adjusting tool on the edge of the blade and adjust 
the blade angle using the up and down arrow soft 
keys to achieve the 10˚ angle. 

Align the leading edge of the blade so that it is 
even with both conditioner runners as stated in 
your Zamboni manual. 



Blade Zero Screen 
The on ice blade set is the final step to setting up your Level-Ice system after a blade change. To perform 
this calibration, set the control box to the blade change screen, drive the ice resurfacer out onto the ice 
surface, lower the conditioner, and raise the actuator.  

Ensure the blade adjustment tool icon is no longer visible on the screen!  

While driving on the ice surface, use the up and down arrow soft keys to adjust the blade so that it just 
starts to shave the ice surface (ice should show 2 - 3’ of shaved ice). This position is the highest the blade 
will move, this is the least amount of ice the system will scrape.  

Press the P soft key to store this new value. The cutting blade is now calibrated and your blade 
change is complete. The blade icon should no longer be flashing. You can return to the main menu 
screen by pushing the return soft key. This two part procedure is required every time the blade is replaced. 
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Secondary Menu Screens 

Benchmark Screen 
 This menu allows the operator to align the system with the transmitter 
mounted to the wall. To get to the Benchmark Screen, press the + and - 
soft keys in unison while you are in the Blade Zero screen. To enter the 
benchmark setting, the operator must know where on the ice surface 
the highest point of the concrete floor (reference point) is located. A 
measurement is now taken to determine the ice depth (thickness) from 
the top of the ice surface to the top of the floor surface. The machine is 
driven to this location, and the conditioner is lowered. Raise the actuator 
and the user can now use the + and - soft keys to raise the receiver until 
it receives the laser beam.The actuator will then automatically centre the 
beam on the receiver and the ‘---’ in the middle left side of the screen 
will be replaced by the ice depth measurement. Using the + and - soft 
keys change the ice depth measurement to what was measured. Once 
the value has been entered and the system is stable, press the check 
mark soft key. This returns the operator to the working screen. Now the 
system is calibrated. Benchmarking is only required at the beginning of 
the season and when the laser has been disturbed or the Level-Ice 
system has been adjusted. 

Display Contrast 
To adjust the contrast setting for the display screen, simultaneously press both right side buttons from the 
working screen. The contrast screen is then displayed and the contrast can be tweaked by using the  
+ or - buttons. 
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Troubleshooting Error Codes 

The control box displays error codes to help the user or technician diagnose problems with the 
system. On the working screen, the motor error codes are displayed to the right of the blade drive 
icon. The actuator error codes are displayed to the bottom right of the actuator image. 

Motor Error Codes 
P -  Insufficient power (supply voltage drops below minimum allowable value). 

Check the battery voltage. 

S -  Short (motor drive has detected a short). Motor will not work in the same 
direction. Changing the direction clears the flag. 

M - Torque limit has been exceeded (Motor Icon will alternate with oil can icon, 
motor still works but may exceed absolute limits, as in shafts can brake etc.). 

E -  Motor Encoder Fault (motor is energized but counts are not registered). 
Change the direction of the motor to clear the flag. 

T -  Drive Temperature High - motor will not turn until the drive  
temperature drops. 

Actuator Error Codes 
P -  Insufficient power (supply voltage drops below minimum allowable value).  

Check the battery voltage and ensure battery contacts are secure. 

S -  Short (actuator motor drive has detected a short).  
The actuator may need replacement. 

M - Torque limit has been exceeded. Mast still works but is under stress.  
 The actuator may need replacement. 

E -  Motor Encoder Fault (motor is energized but counts don’t change). The 
actuator does not know its position if the encoder is faulty, it may need 
replacement. 

T -  Drive temperature high - actuator will not raise until the drive  
temperature drops. 

L -  Can’t find bottom limit sensor. Mast will not be able to reset its position 
count normally. The actuator may need replacement. 

B -  External sensor state. Displayed when the hall sensor (safety switch) does not see the magnet. This 
code is normal if the conditioner is raised. 

X - Displayed when the mast has stopped communicating with the control box.  
Check cable connections for corrosion or loose wires. 
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Actuator with an encoder  
and power fault. The actuator  
could be bent and require 
replacement.

Motor with an encoder  
fault. The lead screw  
must be lubricated  
or it has a bind.



Specifications 

Command Center 
Accuracy 1mm @ 30m .................................................
Range 400m ................................................................
Laser Type ................................. 670 nm visible, Class I 
Operation Temperature .. -20º to 50º C ............................

Control System 
Laser Capture Range 105 mm .......................................
Reception Angle 360º ..................................................
Accuracy 0.5 mm .........................................................
Operating Voltage +12 vdc ............................................
Operating Temperature .. -20º to 50º C ...........................
Strobe Light Rejection Yes ...........................................
Self diagnostic Yes ......................................................
Beam Lost Indicator Yes ..............................................
Units Metric / English ...................................................

Warranty 

This Level-Ice Series Ice Leveling System is warranted to the original purchaser to be free from 
defects in workmanship and material. Latec Instruments will repair or replace any defective part 
which may malfunction under normal and proper use within a period of ONE YEAR from the date 
of purchase without charge for parts and labor, once delivered and shipped prepaid to Latec 
Instruments together with proof of date and place of purchase. This warranty is not subject to 
misuse, abuse, assignment, or transfer. The exclusive remedy under any and all warrants and 
guarantees, expressed or implied, is limited to repair and/or replacement as provided herein, and 
Latec Instruments shall not be liable for damages from loss or delay of equipment uses, 
consequential, or incidental damage. 

Latec Instruments Inc. 
240 Thames Rd. West, Exeter, 

 Ontario, Canada N0M 1S3 
Phone: 519-235-4585 | Fax: 519-235-1559 

www.latec.on.ca 
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