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Presenter
Presentation Notes
Welcome to a presentation on Scotsman’s self contained ice machines, the UF424 and the UN324. 
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Presenter
Presentation Notes
Service support is a few clicks away on the internet. Scotsman-ice.com/service.
Scotsman’s recent products are also marked with a symbol that, when read by your smart phone, will take you directly to the service information menu at Scotsman’s website.
At the website there are service manuals, illustrated service parts,  and service bulletins.


Technical Service Virtual Business Card

Scotsman

ICE THE WORLD DEMANDS



Presenter
Presentation Notes
Here is an image of a QR code that will connect you directly to the warranty verification section of Scotsman’s website.
While all products are supplied with a user manual, sometimes it isn’t available at the site and, for example, you need to clean the machine. The user manual is on the website and easily found there. So, cleaning instructions as close as your phone.
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What you will learn

e Introduction

e Installation

e Operation

e Maintenance
 Diagnostics
e Take It Apart

Scotsman


Presenter
Presentation Notes
In this meeting you will learn about the UF and UN models. You will learn how to install them. How they work, how to maintain them and a lot of detail on how to take them apart. There will be a diagnostic section to help you find out what the cause of a potential malfunction is. And at the end a look inside.
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UF424 — Flaked Ice or UN324 — H2 Nugget Ice

e Continuous Flow
lce Making

— 24 inches wide

— 39 inches high,
with legs

— Air or Water
Cooled

— Airflow in and
out the front

Scotsman
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Presenter
Presentation Notes
The UF424 makes a version of flaked ice. Like the companion UN324, the UF424 is a continuous flow ice machine. There is no harvest cycle, just continuous freezing  of a flowing water supply.
Both models are compact, only 24 inches wide and 39 inches high with legs. Cabinets are metal finish and the ice storage bin is injection molded plastic with attached foam insulation.
They are available in either air or water cooled models and breathe in and out of the front panel, so they can be placed next to cabinets on either side. Legs are included.
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Common Parts to Models — Excluding Voltage

e Same: *Same
— Gear reducer — Compressor
— Auger — Construction
— Evaporator — Operation
— Bearings e Different
— Water seal _ Breaker
— Controller — Ice sweep
— Sensors

Scotsman
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Presenter
Presentation Notes
The two models share a great deal of components. The use the same ice making system, including gear reducer, auger, evaporator, bearings and water seal. They use the same controller and the same sensors. 
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Component Location

Compartment Cover

Air Filter

Scotsman
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Presenter
Presentation Notes
All models have an air filter, located at the lower right side of the front panel. Opening the slide – up storage bin door shows the interior, including a compartment cover. That cover, as you will see, covers the ice chute and water reservoir. It also is the mounting for the bin control sensors
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Component Location

Ice Storage Bin

Control Box

Fan Motor
Scotsman
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Presentation Notes
All have the same layout. The condensing unit is at the bottom, the ice making parts are at the back. Air cooled models have a motor and blade at the left side of the condenser. Water cooled models will have a condenser there with a water regulating valve at the back. Above the condensing unit, the ice storage is in front of the ice making area and the control system is below the bin. At the top is a photo eye bin control sensor. Water is controlled by a float valve and reservoir system. 
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Component Location

Photo Eye Bin Control

Sweep Cover =—

Thumb Screw =

Compartment —
Cover

Reservoir
Overflow Hose

Scotsman
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Presentation Notes
With the top panel removed, the compartment cover is completely visible. Four thumb screws secure it to the back of the bin. Below it is the reservoir overflow hose that routes any overflow water to the bin’s drain. Overflow water could occur if the float valve did not seal when the reservoir was full.
The sweep cover is positioned over the ice making area. The photo eye bin control sensors are mounted to the compartment cover, one on each side of the ice chute.
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Component Location

Water Sensor

Valve Handle

Water Inlet
Tube

Reservoir

Scotsman
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Presenter
Presentation Notes
This view shows the parts visible when the compartment cover is removed. The water reservoir is connected to the inlet water at the left. Near there is a valve handle, rotating the handle lifts the float to shut off the water supply, allowing the water to the reservoir to be shut off inside the unit, avoiding a search for the external water hand valve.
Because water flow is so critical to the safe operation of the machine, a water sensor is mounted in the reservoir. It is a conductivity sensor.
The ice chute is at the back center of the bin.


Control Box Detalls

e Slides Out

Stop Screw — Remove
to pull control box out

all the way.
y Contactor and

Starting
Controller Components

Scotsman
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Presenter
Presentation Notes
The UN and UF models feature a slide out control box. At the front of the control box is the controller, covered by a plastic  shield which has been removed in the photo. The back area of the control box includes the compressor contactor, potential relay, run capacitor and start capacitor.
There is a stop screw to the left of the control box that limits its travel. If needed, that screw can be removed and the control box pulled out further.
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Back Panel Area

Scotsman

ICE THE WORLD DEMANDS

Power Cord


Presenter
Presentation Notes
Ok, what is on the back side? All ice machines need water and drain. The water inlet fitting, a three eighths male flare, is just below the offset feature of the cabinet. The offset feature provides space for the water and drain tubing, plus if an electrical outlet is located behind the cabinet, space for the power plug.
The drain fitting is a three quarter inch female pipe thread fitting. It is plastic, so if code requires copper, do not sweat the copper while it is installed in the fitting!
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Component Location

Evaporator
XV

Gear Reducer

High Pressure Cut Out Warning:
| Moving Parts

' Hazard. Do

,::"“*'“‘" . - g not touch

_ 2 ! = rotating water
— N \ : § shed.

Compressor

Scotsman
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Presenter
Presentation Notes
With the top and both back panels removed the ice making system is exposed. Also available is the compressor. The high pressure cut out switch is located to the right of the compressor.
The ice making area includes the foam insulated evaporator, the gear reducer and the thermostatic expansion valve.
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Installation - Utilities

e Recessed area

— Power cord

e 5-15P plug
— Water fitting

e 3/8 male flare

« Remember to flush the line!
— Drain fitting

o Y FPT

* Vent horizontal runs

Scotsman
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Presentation Notes
All models require power, water and drain. Their connections are in a recessed area of the back. The power cord for 115 volt models is ready to be plugged into a standard 15 amp outlet. The water fitting on the back is a 3/8 male flare. It is a good idea for any installation to flush the water supply line, because in old plumbing there is scale on the inside of the tubing that can become loose after being disturbed and new tubing can have debris in the tubes. Any debris will flow to the float valve and plug it up. The drain fitting is ¾ inch female pipe thread. When water cooled another water inlet and drain connection are also located in the same area. If the tubing outside the machine has a long horizontal section, additional venting may be needed for proper draining. 


@—

Water Filtration and Treatment

e Water conductivity limit; 10 microSiemens/cm

e Taste and Odor Filters

— Use if water has objectionable taste
— This type contains activated carbon

— T & O Filters remove chlorine

» Chlorine frequently added by water treatment plant to kill
bacteria

* Risk of increased bacteria growth by using a

Taste and Odor filter

— Other types available
Scotsman
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Presenter
Presentation Notes
Potable water is required to be supplied to the machine, but it cannot be any cleaner than 10 microsiemens per centimeter or the control system cannot sense it and will not allow the machine to start up. Water that pure is unusual and typically only found when provided by a ultrapure water system like deionized water. DI water is not recommened. While it is a good idea to install a water filter, a taste and odor filter usually contains activated carbon to remove tastes, including chlorine. The chlorine has probably been put there to purify the water and when removed that barrier against bacteria is also removed, so increased bacteria growth can occur with that type of water filter. There are other types available that usually only filter and treat the water for minerals.
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Installation

* Place in planned location
— Must have water, drain and power nearby

| _evel the unit
— Use the included legs
 Legthreadis 5/8-11

— Or seal the cabinet to the floor
* Rubber bumpers on the bottom reduce floor damage

Scotsman
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Presenter
Presentation Notes
Legs may be used, there are threaded nuts in the base for leg attachment. Most health codes require legs or, if legs are not used, the cabinet must be sealed to the floor. 
Once the unit is in the installed location, level it using the adjustments provided in  the legs.
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Pre — Start Check

« Remove front panel

* Open bin door, remove
freezing compartment
cover

— Photo eyes are attached
to the compartment cover

— Reservoir overflow drain
hose also routed thru
compartment cover

Scotsman
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Presenter
Presentation Notes
Take the front panel and compartment cover off to confirm that all the hoses are connected, no tubes are rubbing each other and that there are no loose parts or screws.


Installation — Start Up

e Turn on water supply
— Confirm no leaks

e Connect power

e Push On-Off button
- F displayed

— Auger motor starts
« Auger light on

— Compressor starts
e Compressor light on

YD OL VA

Scotsman
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Presentation Notes
Once the pre-start check is complete, turn the water supply on. Water will enter and fill the reservoir. Plug the unit and push the on-off button. An F will be displayed, the auger motor and compressor will start. Their operation is indicated by the lights on the controller. The air cooled fan motor will have a slight delay when starting, that is normal for them as they are ECM motors that must align their magnetic fields when starting.
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Start Up

e Check bin control for shut off
— Open bin door, block eyes in chute

— Observe & in display
« Attach compartment cover
« Pour water In bin, check draining

e Return front panel to unit

Scotsman


Presenter
Presentation Notes
To complete the start up block the light between the photo eyes to confirm the machine shuts off.
Pour water in the bin to confirm that  the drain is working and free-flowing. Put the panels back on.
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lce Forms

« Extruded Ice
— UN makes H2 Nugget Ice

Warning: Moving Parts Hazard. Do not operate with sweep ,
cover removed. Scotsman
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Presenter
Presentation Notes
The ice form is compressed, soft ice extruded thru a die at the top of the evaporator. Both the UF and the UN are continuous flow ice makers, there is no harvest or defrost cycle. The vertical evaporator tube contains a slowly revolving auger, the auger is aligned by ball bearings top and bottom. Refrigeration takes heat out of the water and ice crystals form in the water. The auger pushes the ice to the top, where it concentrates into more and more ice, finally forced thru slots that are in the extruding head. The ice is formed into rods and the rods are then forced against the tapered breaker where they are pushed to the outside and break off.
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lce Forms

e Extruded Ice
— UF Flaked Ice — note non-interchangeable ice sweep

PErTTEYTT T S T T g - -

Warning: Moving Parts Hazard. Do not operate with sweep ,.
cover removed. Scotsman
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Presenter
Presentation Notes
Again, this is compressed, soft ice extruded thru a die at the top of the evaporator. The die on the UF model has larger openings than the UN, so that the ice passing thru them has less pressure on it, so less water is forced out. This results in a softer ice form as well as more volume of ice. 
Note the red arrow. There are slots in the rim of the extruding head. They are there to keep the nugget ice sweep from being put onto the flaked ice head. And the flaked ice sweep cannot be placed onto the nugget ice head, so the ice sweeps are not interchangeable.


Ice Comparison

Warning: Moving Parts Hazard. Do not operate with sweep cover removed.
Images are for illustration of ice form and components only.

Nugget Ice Flaked Ice

Scotsman
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Presentation Notes
The two photos are for comparison. Do not operate the machine without the sweep cover to avoid any chance of injury from the moving ice sweep.
The smaller slots on the nugget head or breaker produces small chunks of relatively hard ice. The larger slots on the flaker breaker will squeeze less water from the ice and yield a softer, wetter flaked ice.


Ice Making Type: Continuous Flow

Top Bearing
Ice Sweep = |
Ice Breaker
Extruding
Slots
T Auger
Evaporator

Scotsman
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Presenter
Presentation Notes
This illustration shows the internal components of the ice making system. The stainless steel tube of the evaporator is wrapped with a continuous copper coil and all of it is foam insulated. The auger is inside the tube, with the extruding slots just above the end of the auger spiral. The ice breaker is above the slots and there is an ice sweep at the very top that rotates with the auger, the sweep helps get the ice to the ice storage bin.
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Controller

Switches - there are two switches:

On/Off - to switch the machine on or off. Holding it in to shut off will stop ice
making immediately.

Clean - to engage the clean mode

Scotsman
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Presenter
Presentation Notes
The controller, visible when the front panel is removed, is shown here. There are two switches in line with the words “On/Off” and “Clean”. They are push buttons located below the matching holes in the controller cover. 
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Controller

Indicators - there are five
LEDs:

Power - Glows when
controller has power

Status - Glows when in ice
making mode

Time to Clean - Glows when
it Is time to clean the
machine

Auger - glows when the
auger motor is on

Compressor - glows when

the compressor is on

Scotsman
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Presentation Notes
Also visible are five leds that light up to indicate their status.
Power is, as you expected, on when there is power to the controller.
Status is on when the unit is in ice making mode.
The Time to Clean light is on whenever the unit has been supplied with power for six months, indicating that the unit has not been cleaned in that time.
The auger light is on when the auger motor has been energized, and the same for the compressor light.
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Controller

* Code Display
- 0 - off
F - ice making
C - clean
6 - bin full
d - test mode

£ - controller
failure

* Diagnostic codes

Scotsman
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Presenter
Presentation Notes
A code display is included to provide you with status information.
An O is the normal, non ice making symbol. From that, when the on-off button is pressed, and the bin is not full, and the unit has water and the high pressure cut out is closed, an F will be shown.
C is shown during clean. b during bin full and d during test mode.
An E indicates controller failure and it must be replaced.
Diagnostic codes will be shown in a later slide.
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Controller Detalls

¢ 1he Time to Clean indicator light glows when 6 months of power up time
have elapsed.

__ When on it does NOT stop ice making.
__ ltis cleared and reset when the Cleaning process has been completed.

¢ 1he Cleaning process is initiated by a press of the Clean button. The
auger motor will be operating during the entire Clean mode, and after 20
minutes the compressor starts automatically to make ice with the scale
remover solution.

__ The scale is dissolved by the action of the scale remover solution and the
auger’'s motion.

_ lce making will stop after 20 minutes.

Scotsman
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Presenter
Presentation Notes
The important operational details of the controller include the time to clean feature. When on it is only an indicator, it does not stop ice making. It is cleared when the unit has been cleaned using the factory process.
That process is started by pressing the clean button. Because the cleaning process requires scale remover solution, it must be in the reservoir or the process will not start. The process consists of two parts: soak and scrubbing. Both are twenty minutes long. The soak portion consists of the auger rotating in the scale remover solution. The scrubbing part is when the compressor starts and ice is made with the scale remover solution. 
At the end of the total forty minute process, the auger and compressor are shut off and O will be displayed.
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Controller Detalls

¢ Auger Motor failure is an immediate shut down.

Because of the critical nature of that failure there is no auto restart from an
auger error.

e An open Water Sensor (dry probes) will stop the machine.

__ Because water can be restored at any time, whenever both Water Sensor
probes are wet again AND the compressor has been off for at least two
minutes, ice making will restart.

¢ An open High Pressure Switch will stop the machine.

__ Because the pressure switch is an automatic reset, when it closes AND the
compressor has been off for at least two minutes, ice making will restart.

Scotsman
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Presenter
Presentation Notes
Some other features of the controller include some safeties. The auger motor is monitored for speed and direction. A non-operational auger motor will be sensed by the magnetic sensor on the motor and will cause an immediate shut down. The same thing happens when the motor turns the wrong way.
The continuous flow nature of the system requires a non-stop water supply, so when no water is sensed in the reservoir, the unit will not make ice. It will restart when water is restored and when the compressor has been off for at least two minutes.
In the unlikely event that the discharge pressure exceeds the cut out point of the high pressure cut out that switch will open and the controller will stop the machine. When the system pressure drops enough for the cut in point to be reached the cut out switch will reclose and the controller will restart.


Operation — 115 volt models

R-134a (PSIG)

Conditions | Suction Discharge | Discharge | Hi High
(AC) (WC) Pressure | Pressure
Cut Out Cut In
70/50 - 130 -135 | 135 260 190
90/70 - 180 - 185 | 135 260 190

Model Compressor Gear Reducer
Amps Amps

UF or UN

Data is for NEW, CLEAN machines.

1.1-1.3

Scotsman
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Presenter
Presentation Notes
They operate with refrigerant R-134a. All models are steady state systems, they do not change refrigeration system pressures while making ice. They will have a suction pressure of about 6 to 8 PSIG at 70/50 and a discharge pressure of 130 to 135 PSIG. Higher temperature conditions will result in a slightly higher suction pressure of eight to nine and a corresponding higher discharge pressure of 180 to 185. These numbers are for NEW, CLEAN machines in controlled conditions. Restrictions because of the installation or crud on the condenser will cause higher discharge pressure.
Electrically the 115 volt models have a compressor amp draw of  5 to 6. Gear reducer amps are  the same for all 115 volt models at 1.1 to 1.3.
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Maintenance

e Flush out drain

e Clean Filter - Pull air
filter out

— Wash off, dry and
return

— Also in water cooled
« For appearance only

Scotsman
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Presenter
Presentation Notes
All ice products require maintenance. Other maintenance is routine cleaning of the air filter to remove lint, water and ice making system lime scale removal and sanitizing and dispense system cleaning and sanitizing. The air filter is located on the right side of the cabinet, it is easily removed by pulling it to the right. It is a washable filter. It is also found in the water cooled models, but there it is only for appearance.
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Water System Maintenance

e Scale Removal
e Sanitizing
e Cleaning Reminder

Indicator Light

— On after 6 months of
power connected time

— Reset after following the
factory cleaning process

Scotsman
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Presenter
Presentation Notes
Water system maintenance includes removing the scale that builds up during ice making. Scale is from the minerals in the water supply and many times is limestone. Limestone is a rock and that hard material must be dissolved by acid, which is what ice machine scale remover is. 
Because ice is a food, it is critical to also sanitize the system frequently. Scotsman has included a cleaning reminder light on the controller to indicate when it is time to clean. This light switches on after 6 months of power up time. 6 months is an industry standard for cleaning, local conditions may require more frequent cleaning. The machine will not be kept clean without someone providing the necessary maintenance. The light resets only after the factory cleaning process has been done.


Scale Removal

 Remove front panel

* Push On-Off button to
shut ice making off

Valve Handle

 Remove top and
compartment cover

e Shut water off

— At reservoir float valve
or at hand valve to
machine

Scotsman
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Presenter
Presentation Notes
We will begin with the scale removal process. Begin by removing the front panel and compartment cover. The push the on – off button to shut ice making down. Because we are going to add a specific concentration of scale remover, the water to the float must be shut off. The reservoir has a knob that can be used to shut the water off or shut the water off at the hand valve outside the machine. To use the reservoir knob, remove the reservoir cover and push the lever up as shown in the photo.
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Scale Removal

e Drain water
system

— Pull reservoir
drain hose plug

— Reconnect hose
plug when done

Scotsman

ICE THE WORLD DEMANDS


Presenter
Presentation Notes
The next step is to drain the reservoir. There is a drain hose attached to the reservoir and evaporator, its end is located below the controller. Pulling the plug releases  the water, direct it into the basin then reconnect the plug. So at this time the reservoir and evaporator are empty.
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Scale Removal

 Pull up and remove valve handle

* Release snap and remove reservoir cover

Snap

Scotsman
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Presentation Notes
Shut the water off either by using valve handle or the external valve. 
Remove the valve handle by pulling it up, then remove the reservoir cover by releasing the snap at the front.
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Scale Removal

Use squirt bottle to add cleaning
solution if top panel cannot be
removed to access reservaoir.

 Mix a solution of

scale remover and =
potable water U N
— 4 ounces Clear 1 oy -

Scotsman
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Presenter
Presentation Notes
This is a critical step. Scotsman recommends using Scotsman Clear 1 scale remover. Mix it with lukewarm potable water, but only in the correct ratio. More is NOT better!
That ratio is four ounces of clear one to forty eight ounces of water.


_

Mix Water and Scale Remover

« 48 ounces of potable water
— 6 cups

Scotsman
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Presentation Notes
Forty eight ounces is the same as six cups, in this case three two cup containers.
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Scale Removal

e Pour the scale
remover mixture into
the reservoir

— If under a counter or
the top will not be
removed

» Use a squirt bottle or
similar

Scotsman
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Presentation Notes
Pour the scale remover solution into the reservoir, it will not take all of it. 
If the unit is where the top panel cannot be removed it may be helpful to use a squirt bottle or other small container to add the scale remover.
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Scale Removal

e Push the Clean button

— Auger motor will start  _______
e Operates for 20
minutes
— Compressor will start,
auger motor stays on
» 20 more minutes

» Add scale remover
solution until all gone

o Add water until unit
stops

Scotsman
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Presentation Notes
Then push the Clean button. The controller will go thru the cleaning process which is operating the auger motor for 20 minutes and then switching on the compressor for another 20. You can always stop by pushing the on off button. 
Add scale remover solution as the unit makes ice until it is all used. Then add potable water until the unit shuts off.

After the machine has stopped the cleaning process, unplug it from the power supply so it will not restart during later disassembly. Drain the scale remover and reconnect the drain hose again. Then add fresh water and drain again to flush out any residual acid. Be sure the drain hose is reconnected.
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Scale Removal

e Drain the water system again.

e Mix 4 ounces of Clear 1 scale remover to 16
ounces of water.

— Wash the reservoir cover, ice discharge chute, inner
door surface and bin liner with the solution.

— Wash the inside of the photo eye sensors with the
cleaning solution and a cotton swab.

— Pour remainder into the bin.

Scotsman
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Presentation Notes
There are other parts to clean, so mix 4 ounces of Clear 1 scale remover to 16 ounces of potable water. Use that solution to wash  the reservoir cover, the ice storage chute, the ice dispense chute, the storage bin cover and the bin liner. Pour leftover solution into the bin to clear the drain lines.


Cleaning Sensors [

'

* Wipe photo eyes lenses
clean with cotton swab
and scale remover

solution

Scotsman
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Presentation Notes
Part of an ice machine’s maintenance is the care of the bin control. Some bin controls are thermostats, some are switches, but these machines use optical sensors.
Because optical sensors are compromised when scale builds up on them, and they are near the ice as it flows to the bin, they must get regular cleaning in order to see properly. 
The sensors are mounted to the compartment cover. The best practice for cleaning is to remove them from the compartment cover. Pull up on the white plastic retainer and push the sensor in towards the center of the cover. Either clean it now with a cotton swap dipped in scale remover solution or gently pull the sensor out of the rubber mount and wipe it clean with a soft cloth dipped in scale remover solution. 
Do not scratch the sensor lens.
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Sanitize Now

e Use locally approved sanitizer.
— Mix 2 to 2.5 gallons of solution per directions of the
sanitizer
— Pour sanitizer solution into reservoir until full

— Reconnect electrical power and push On Off to
restart ice making
« Keep adding sanitizer as needed to keep reservoir full

— Stop after 15 minutes

* Unplug power cord or disconnect electrical
power

Scotsman
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Presentation Notes
So far we have acid cleaned  the ice maker. Now we will sanitize it. This process is slightly different. Begin by mixing 2 gallons of sanitizer. Some sites have requirements for the brand and type of sanitizer, use what is locally approved. Pour the sanitizer solution into the reservoir until it is full. Reconnect the power and push the on-off button begin making ice. Make ice for 15 minutes, adding sanitizer as needed. Push off to stop. Disconnect power again.
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Sanitize

e Pour hot water into bin until ice Is
melted

*\Wash the sweep cover, ice
sweep and metal below the ice
sweep with the sanitizer solution

e Drain the water system again

* Reconnect water supply

Scotsman
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Presentation Notes
Because the sanitizer was made into ice, it must be melted away so pour hot water into the bin t melt all of it. Then wash the sweep cover, ice sweep, metal below  the ice sweep with the sanitizer solution.
Drain the water system again. This is because some sanitizer will still be in the drain hose, which is connected to the evaporator inlet.
Reconnect  water supply.


@—
Sanitize — Finish Up

 Reconnect power
* Push On-Off to restart ice making
* Make ice for about 10 minutes

e Pour hot water into bin to melt ice until ice Is
gone

e Reattach all panels

Scotsman
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Presentation Notes
This is the last part of cleaning. We want  to make some fresh ice and melt it, so reconnect power and restart ice making. Make ice for 10 minutes then shut off. Melt that ice until it is all gone. Put the bin cover back on and secure with the three thumb screws. Push on off to restart ice making and put the panels back on.
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Diagnostics

) Trouble and Status Codes
*NO Ice
g for off
— Compressor and £ for ice making
Auger motor are 5 for bin full
OFF £ for controller error
 Check trouble
c for clean mode
code number on
controller J for test mode
e Code chartis on ! for auger rotation direction wrong
unit e for auger speed too slow
3 for no water sensed
Y for high refrigerant pressure

Scotsman
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Presenter
Presentation Notes
Proper diagnostics are the key to a short and successful service call. Finding the root cause of the malfunction and correcting just it are critical. This section will help with that.
A no ice call is likely to be the most common type on an ice machine. In this case, it is found that the compressor and the auger motor are OFF. The first step after that is to identify any trouble codes. A code chart is on the product, just above the controller. In the next few slides we will go thru codes one thru four and discuss what their causes may have been.
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Controller Detalls

e Recall Codes — From OFF

— Push and HOLD the clean button (auger motor starts) AND
then push and release the on/off button 3 times (auger motor
stops) or until Status light is on. Release both.

» Note: Uncorrected faults will not allow codes to be read. Example: An
empty reservoir will trigger code 3. The codes cannot be read until there is
water in the reservoir or until the water sensor probes are jumped.

— Pushing Clean will cycle thru the available codes, the total
number of codes stored is 30.

e Clear Codes

— Only from Fault Code View: Push and HOLD the Clean button
for about 3 seconds. The code display will blink 3 times.
Release.

Scotsman
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Presentation Notes
Note what code the display is showing, then push on off. O will be displayed. It might be a good idea to recall the codes that are in the controller history, that will give you a good idea what the machine has been experiencing. To that you push and hold the clean button and at the same time push and release the on off button three times. Then release both. 
However, that will not work if there is an uncorrected fault, like no water or open high pressure cut out.
Pushing clean will cycle thru the codes, up to thirty. 
It is a good idea to clear the codes so the history restarts after this service call. From the fault code view, push and hold the Clean button for about 3 seconds. The code display will blink 3 times. Then release.


@—

Code 1: Auger Motor Reversal

e Manual reset

* Almost certainly caused by defective auger
motor

* May also be caused by auger frozen in place

— Stuck contactor
— Error in wiring power leads on contactor

Scotsman
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The no ice call could be from code one. That means auger motor reversal. It would be OK to restart the machine to be sure that the auger can rotate properly in the correct direction, which is counter clockwise. And also check that the contactor contacts are not burnt where they could have welded.
If all that seems good, replace the auger motor, as it will probably reverse again if left in operation.
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Code 2: Auger Motor Slow

e Manual reset

A slow or no turning auger motor is a symptom of

— No power to motor
— Motor failure

— Significant scale on the evaporator and auger
« May be associated with an unusual and loud noise

— Low water level because of restriction in water
supply to evaporator

— Damaged auger bearings
— Damaged gear reducer
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Another cause for no ice is an auger motor that is turning too slowly. That could be because there is no power to it, caused by wiring or defective controller. Or motor failure, so a check of the motor windings may be in order.
A lot of scale on the auger and evaporator wall could slow the auger, especially if the ice rotated with the auger. That makes a very loud noise and the user may have heard it. A thorough cleaning  is the correction for that.
Other causes include worn bearings or gear reducer.
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Code 3: No Water

e Auto reset when
water restored

e Causes Include:

— Empty reservoir
— Plugged filters
— Blocked float valve

— Water too clean

« RO water can be
no cleaner than 10
microSiemens/cm
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Because water is the most critical material in making ice, it is critical that the machine not operate without it. A water sensor is in the water reservoir and if its probes are wet the controller takes no action. If they are dry it shuts the machine off until they are wet again. It also displays code 3. Water interruptions can be from plumbing work, plugged water filters, blocked float valve or if the water is too clean. RO water must not have conductivity and less than 10 microsiemens per centimeter. If the RO or reverse osmosis water is too clean in can be blended with regular water to provide good water quality that is not too low in conductivity.
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Code 4: High Pressure Cut Out Open

*Opens at 260 PSIG, auto reset closed at 190

— Check for water interruption to water cooled model
— Check for fan motor failure on air cooled model
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A code 4 occurs when the high pressure cut out opens. This is most likely to occur only when the cooling media has quit flowing – no water or no air. So check for water or recirculating coolant being shut off or a failure of the air cooled fan motor.
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Diagnostics

*NoO Ice

- & displayed, but no ice in bin
» Scale on photo eyes
* Photo eye harness unplugged or poor connection
* Photo eye failure

- £ displayed
« Controller failure, replace it
- 0 displayed

* Unit switched off

e User unplugged it

— Unit switches off and on repeatedly
Scotsman

ICE THE WORLD DEMANDS


Presenter
Presentation Notes
Another cause for no ice is what is known as false bin full, when b is displayed but there is no ice in the bin. The most likely cause is scale or some blockage of the photo eye bin sensors. They could be unplugged or they could have failed. If they are clean and plugged in securely they should be replaced.
An E in the Code Display means a failure of the controller’s self check. There is no correction for this other than to replace the controller.
An O in the code display means the unit has been switched off. The unit does not switch itself off without showing a trouble code.
Sometimes you’ll find that the user has unplugged the machine, generally they do this when there is some odd behavior. That could include switching itself off and then on again. That is probably happening because of a intermittent power supply. The controller will restart ice making two minutes after a power interruption and will keep on doing that every time there is an interruption. This is a power cord unit and is plugged into the building’s outlet. A loose and worn outlet will cause power interruptions. 


@—

Diagnostics

e Other causes of no ice

— Compressor not on, compressor light i1s on

« Contactor failure, coil open or damaged contacts or wires
Compressor starting component failure
Compressor failure

Compressor overheated and off on overload
— TXV starving the evaporator
— Low refrigerant charge

Overload open but compressor not overheated
— Check for high current draw, defective overload

Controller not supplying power to the contactor coill
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A scenario where the compressor light is on but the compressor is off could be caused by an open contactor coil, or a failure of the compressor start relay to operate the compressor. The compressor windings could be open or the compressor could be very hot due to very high superheat.
High superheat can be from an expansion valve starving  the evaporator or there could be a lack of refrigerant because of a leak. Typical superheat is about eight degrees F. The dome of the compressor is normally hot, it would be extremely hot to overheat the compressor.
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Test Mode

e To start Test Mode:

— Push and HOLD the ON/OFF button; at the same
time, push and HOLD the CLEAN button.

— When a “d” appears in the code display, release the
buttons, the test mode will begin.

e Controller will switch these on In this order

— Compressor
— Compressor and Auger Motor
— Auger Motor only
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The UN and UF models have a test mode. To start it, from off push and hold the ON-off button and at the same  time push and hold  the clean button. A d will appear and the test mode will begin, turning on the compressor, and auger motor.
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Take It Apart

e Shut water off
* Unplug from power

 Remove all panels
— Two back panels
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Start with the back panels, they must both be removed.
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Take It Apart

e Remove front
nanel

* Drain water system
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Taking the front panel off exposes the ice storage bin, controller and condenser.
Be sure to drain the water system.
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Take It Apart

 Remove top panel

— Three thumb screws at back
— Push panel back slightly
— Lift up and off

——
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Removing the top panel begins by taking the three thumb screws off at the back. They should have been removed when the back panels were taken off.
Then push the top panel back slightly so it releases from the screwheads in its keyhole slots, then lift up and off the cabinet.


@—
Take It Apart

Bushing

e Remove door

— Push door up in
back slot until two
bushings appear

— Remove bushings,
retain

— Pull door up and
out of unit, remove
bushings and
retain
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Removing the door is simple but keeping track of the door bushings is the hard part.
Do it in two parts, first push the door back so it can be lifted up thru the slot in the wall of the bin. Do not lift all the way, lift just enough to take the bushings off, and be sure to retain them.
Then pull the door up and out of the slot, and again, carefully take the bushings off.
It is very easy to lift up too far and too fast, which will almost always result in a search for one or more of the bushings!
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Remove BiIn

e DiIsconnect Sensor Quick Connect

— Photo eye sensors
— Reservoir overflow tube

e Remove

— Compartment cover
— lce sweep cover

— Ice sweep

— lce chute
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Back inside the bin, unplug the photo eye bin sensors from the harness and also disconnect the reservoir overflow tube from the bottom of the reservoir.
Remove the four thumbscrews and take the compartment cover out of the cabinet. 
Then remove the ice sweep cover, ice sweep and ice chute.


@—

Remove BiIn

e DiIsconnect

— Reservoir water inlet
— Evaporator water inlet
— Bin drain tube

— Water sensor leads
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The water supply goes thru a hole in the back of the bin. Disconnect the compression nut from the reservoir water inlet, and gently feed the water tubing back thru that hole.
Then take the evaporator water inlet off the water reservoir and push it back thru the hole in the back of the bin. 
The water sensor leads must be unplugged from the sensor strips.
And, under the bin, the bin drain must be disconnected.


@—
Take It Apart

 Remove side panels

e Lift bin off chassis
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The final steps are to take off the side panels. Then the bin may be lifted off the chassis.


=vaporator \ ﬁ

Motor Rotation
Sensor

Auger
Drive
Motor

Scotsman

ICE THE WORLD DEMANDS


Presenter
Presentation Notes
This allows good service access to the auger drive motor and evaporator. 
Removal of the bin is required to replace a water seal, bottom bearing or gear reducer.
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Take It Apart - With Bin in Place

e Remove Extruder Head

— Remove ice sweep
e Unscrew CCW
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We are not done taking this machine apart. The extruding head is next, and it can be removed without taking the bin off. The recommended tool is a quarter inch drive ratchet wrench with a one quarter inch hex or allen bit on it.  Begin by taking the top panel off, remove the ice sweep cover and the ice sweep. 


@—
Take It Apart

 Remove chute
— Lift up and off
* Remove retaining
bolts

— Y, inch socket
head
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Pull up to remove the chute. Then there are four socket head screws holding the extruder to the evaporator tube. Remove those with the wrench.
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Take It Apart

o Lift
extruder
head /
breaker off
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Once the four bolts are out the extruder will lift off the auger shaft. The auger will stay in place if only the extruder head is being removed.
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Take It Apart

e Remove Auger

— Lift auger

— Re-attach ice
sweep if needed
to aid in lifting
auger
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But if you want to pull the auger, put the ice sweep back on and lift on it to pull out the auger. It fits into a bottom bearing and square coupling.


Down The Barrel

Vertical Rifling

Water Seal

Bottom Bearing
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With the auger out, it is easy to look down into the evaporator. The evaporator tube has vertical rifling grooves to help guide the ice straight up the evaporator. The tube is stainless steel. The stationary part of the water seal is still in the bottom of the tube. Under it is the bottom bearing and below that is the coupling. 
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Extruder - Breaker

Clip

Auger
Alignment —__
Bearing Y

Stainless Steel
Extruder - Breaker

No Lip Seals

Stainless Steel
Solid Lube
Sealed Bearing
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Looking more closely at the extruding head, it can be seen to have three functions: One is to compress the soft ice into a form that is usable; the second is to break that ice off into shorter pieces with the angled part above the extruding slots; and third it is a bearing retainer. The bearing is a sealed ball bearing, stainless steel with solid lubricant. It does not need grease and should not BE greased. There are no lip seals, instead there are water relief ports to allow any internal water to return to the outside of the breaker.
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Auger Bearing Service

Do NOT grease the bearing
Do NOT substitute bearings

*ONLY use OEM bearings
— Any other bearing will VOID THE WARRANTY

e Change both bearings and water seal together
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The factory bearings must not be greased, this is to avoid contaminating the bearings and getting grease in the ice. Do not go to a local bearing house for a replacement. Yes you can find the same size but not the same OEM part. Any substitute will void the warranty. And, as always, change both top and bottom bearings together with a new water seal any time any of the 3 parts are replaced.
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Take It Apart

« \Water Seal
— Remove bin
« Remove insulation
wrap

e Remove bolts

— Evaporator to
Adapter
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So, how does not replace the water seal? Begin by taking out the storage bin, then remove the wrap of foam insulation from between the evaporator and the gear reducer.
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Take it Apart — Water Seal

o Lift Evaporator
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Then the evaporator tube can be lifted off. The photos above show it without the auger, but you can see the bottom of the water seal in the tube.
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Water Seal

e Two part seal

— Stationary part in evaporator
— Rotating part on auger

 Pull stationary half out of
evaporator

 Remove rotating half from
auger
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The water seal is one used by Scotsman for many years. It is a two piece face seal, with a rotating half that spins with the auger and a stationary half that is fixed in the evaporator tube. Pull the stationary half down and out of the tube. Then remove the old rotating half from the auger.
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Water Seal

* Assembly

— Wet stationary half

— Insert1 V2to 1 3/8
Into bottom of
evaporator tube

« Adapter will push
seal to correct
height

— About an inch and
a half
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Wet the new stationary half with water or very light food grade lube. Insert it about an inch and a quarter to an inch and three eighths into the bottom of the tube, brass side down. When the evaporator is placed onto the adapter, that will locate the seal to the correct position. It is important to not insert it too far.


Water Seal

e ASsem b|y Rotating
Seal

— Clean auger shoulder

— Add small bead of food
grade RTV sealant to
shoulder

— Push rotating half of seal
onto auger
Do NOT touch sealing surface
e Push on outside of ring

» OK to wet inside of rubber ring
to aid in sliding onto auger
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On the auger, remove the old seal, clean up the shoulder of the auger where that seal was mounted and add a small bead of food grade sealant to the auger’s shoulder. Then, wet the rubber ring of the seal and carefully push it onto the auger. Do NOT touch the sealing surface. Push it on as far as possible. The sealant will compress and fill the very small space left when the seal is on all the way.


Take It Apart

 Remove adapter

4 bolts
— Y% inch gear wrench
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The final part to take off is the adapter. The recommended tool is a ½ gear wrench. Use it to remove 4 cap screws and lift the adapter off the gear reducer.


Bottom Bearing

e Adapter contains
bottom bearing

— Remove clip
— Push bearing out top
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The adapter contains the bottom bearing. There is a relief groove on the side to allow any condensation to drain past the bearing. The bearing is held in by a retaining ring, it must be pried out to remove and replace the bearing. The bearing should not need a press for removal or replacement.


Gear Reducer

*1/6 HP
* Coupling and Water Shed

e Square drive shaft

Water
Shed

Scotsman

ICE THE WORLD DEMANDS


Presenter
Presentation Notes
The auger drive is a one sixth horsepower direct drive gear reducer. The output shaft rotates a water shed and coupling. The coupling is stainless steel and is not intended to be a break-away. It does have never seize on it so be careful what you touch.
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Potential Updates in the Future

* By USB stick

— Properly formatted with only the update file on it
 Insert stick
» Start Test Mode ()
& . will display and the lights will scroll

» After 90 seconds & is displayed and the update is
complete.
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In the future Scotsman may offer upgrades by software using a USB stick. It must be properly formatted and only the upgrade file can be on it. To load  the upgrade, from off insert the stick. Then start the test mode. L will be displayed and the led lights will scroll for about 90 seconds. When 0 is displayed, the upgrade is complete. 
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Service support is a few clicks away on internet. Scotsman-ice.com, select service support. There are 6 main points of access, including parts lists and bulletins.

http://www.scotsman-ice.com/

Are there any questions?
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Are there any questions?
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