Prodigy Plus Flaked and Nugget

Now with Sealed, maintenance-free bearings
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Presentation Notes
Service support is a few clicks away on internet. Scotsman-ice.com/service.


Model Numbers
NH,NS and FS are new as of the Mid 2020

NHO06 22 A-1A

Model code: Hard Nugget, SL Soft Nugget, FS 4_,

Ice making capacity, in hundreds of pounds <

Cabinet Width, in inches <

Condenser type, Air, Water, Remote cooled <

Voltage code: 1 = 115 volt, 32 = 208-230 <

Series code: A = first series <

Scotsman
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Service support is a few clicks away on internet. Scotsman-ice.com/service.


What's New

* Three new extruder assemblies with sealed bearings
« HID Style Evaporator with lower adapter with bearing housing
* Coupling drive

Scotsman

ICE THE WORLD DEMANDS
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* A continuous flow ice machine

— Vertical, water filled, refrigerated cylinder
— Constant water in and ice flow out
— lce crystals continuously form in the evaporator

* Forced up by the auger and squeezed out thru
slots or holes

CCW 9-11 RPM

i~ Flaked ice: 6 holes

Hard Nugget: 8 holes
Soft Nugget ice: 16 holes

1000000000

j{ T Scotsman
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Presentation Notes
Lets begin with a little review on just what a flaker is.
As the screen shows, a flaker makes ice continuously until the bin control is satisfied. There is no harvest cycle, making a flaker a very efficient ice machine compared to a cuber, as a cuber makes no ice during harvest.
The Scotsman method of flaked ice making is to fill a vertical refrigerated tube with water, while at the same time turning an internal auger about 11 rpm counter clockwise to push the wet ice crystals up the tube.
At the top of the tube the auger forces the soft ice thru some slots or holes to compress the ice into a usable form.
Flaked ice machines have 6 slots, nugget ice machines have 16 holes where ice if forced thru.
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Flaked and Nugget - Refrigeration

« Steady state operation

* Two refrigerants

— R-134a
« AFE424, MDT2, MDT3, MDT4, HID312
» Most operate at 12-13 PSIG suction

— R-404A — all others since 1995 changeover

« Suction pressure varies by model, condenser and ambient,
smaller machines have higher pressure

— Overall 22 to 46 PSIG
« Remote low side EPR is set per unit size

» Superheat on TXV models:

— 6-8 degrees up to Prodigy
— 12 degrees for Prodigy Scotsman
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Presentation Notes
The machines use either R-134a or R-404A.
The smaller machines use R-134a, and most operate at 12-13 psig suction. The  NU130 is excepted and has no access valves. It is not recommended to check suction pressure on it due to the very small charge.
All the rest use R-404A. Suction pressure varies by model and by ambient. Smaller machines have higher suction pressures and machines in higher ambients also have higher suction pressures.
Remote models used to use headmasters set to 185, now they are 220.
The remote low side models have an EPR valve that must be set at installation, its setting varies by model too.
The superheat on the TXV models is either 6-8 degrees up to Prodigy or 12 degrees on Prodigy.
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Prodigy Remote Flaker / Nugget

* Use condensers

— ERC111 — N0622 and
F0822

— ERC311 — all others

*Head change only: re-
use prior condenser

— Must be same
refrigerant

— Add headmaster kit
KPFHM

Scotsman
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Presentation Notes
Although a new condenser and line set are the best practice, some money can be saved by re-using the prior condenser. Those condenser models are ERC101 and ERC151. They are slightly larger than the recommended models and do not have a headmaster. Scotsman offers  the headmaster kit shown here. When replacing a head, the line set ends are cut off at the head end, and the rest of the line set & condenser are not touched. The head master kit is then brazed onto the line set ends, evacuated and a small holding charge of R-404A added. At that point the ice machine installation goes in as if the line set was new. This eliminates the change out of the condenser and there should be no need to put equipment on the roof. However, the old condenser must be in good shape and only used with R-404A.
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AutoSentry Controller

*Seven Lights

— Water OK

— Power OK

— Service -Trips at 6 amps
— Freeze

— Bin Full

— Compressor
(LED3)

— Gear Reducer
(LED1)
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Presentation Notes
This is the auto sentry controller, with seven lights. If the controller can sense water and power those lights will be on. When the bin full light is off the freeze light will be on.
There is also lights to indicate the compressor and auger motor relay operation.
The service light turns on when the controller has sensed an over amp condition of the auger drive motor. The controller will attempt to restart the auger motor but if it cannot the machine will be shut down and the service light will be on.
Originally the amp draw limit was 5 amps, but that changed to 6 when the GE or Marathon auger drive motors were used.


Prodigy Controller

* Eight Lights
— Power
— Status
— Water
— De-scale / Sanitize
— Bin Eyes Blocked
— Water Present
— Comp
— Auger

* Code Display

 Three switches

Sanitize On

@—

Code
LA
Qan F flashes. .
Code
Display

Control Operation - See Manual

Water Light On - Restore water supplyto 0 . ...
machine. [ IR
De-Scale Light On - Clean and sanitize | flashes
machine. || P
Test Mode - Depress Off for 3 seconds,

then depress Clean for 3 seconds. & S
Recall Diagnostic Codes - Depress Off

for 3 seconds. Press Clean repeatedly to

go from most recent to oldest of 10.
Clear Diagnostic Codes - Switch unit off,
depress and hold Clean and Off for 3
seconds.

Reset from Code 1, 2, 3 or 4 - Depress
Off then Depress On.

Locked Out -
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. Clean Cycle

.. Off

. Self Test Failed

. No ice sensed - Retrying

. No ice sensed - Shut Down

. Auger motor high load - Retrying

. No water in reservoir
. Refrigeration pressure too high / low

' All 4 Upper Lights Flashing - Unit Remotely

Component Operation Indicator Lights

Technician Section

Description

. Freeze Mode

Freeze Mode is Pending
Bin is Full

Board Locked
Test Made

Auger motor high load - Shut Down

Contact Leasing Company

DISPENSE
©

ICE

]
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Presentation Notes
The current controller is the prodigy type. There are eight lights, including some that are visible to the user. They are the power, status, water and de-scale slash sanitize lights.
When the front panel is removed the bin eyes blocked light, water present light, compressor light and auger light can be seen along with the code display.
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AutoSentry Plus

* AutoSentry monitors auger motor current

— Overloaded motor draws more current
— High current triggers shut down
— Code 2 displayed
— Retry in 4 minutes
— 2 restart attempts to manual reset
» AutoSentry Plus adjusts the current cut out point based on
the voltage supplied

* 115VAC cut out point is 6 amps for legacy and 3 amps SL
« 230VAC cut out point is 3 amps for legacy and 1.5 amps SL

Scotsman
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Presentation Notes
The control system is new. But it includes a new version of the AutoSentry, which is called AutoSentry Plus.
As in the original AutoSentry, the auger motor current is monitored, and if it exceeds the pre set trip point, the controller shuts the machine off. In this case it displays a code 2 and will restart in 4 minutes. If the restart is successful, the machine continues to make ice. If the restart fails and the auger motor overloads again, then the machine shuts off and will restart one more time. If that restart fails and the auger motor overloads, the controller shuts the machine down, displays a continuous 2 and also turns the status light to blinking red. It then requires a manual reset to restart the machine.
AutoSentry plus has this additional feature, the cut out points are automatically varied based on the input voltage. If the voltages is in the 115 volt range, the cut out point is 6 amps. If the voltage is in the 208-230 volt range, the cut out point is 3 amps.


Flaker Operation


Presenter
Presentation Notes
This next section is on flaker operation.
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AutoAlert Light Panel — Duplicated in Prodigy Plus

Same Lights and
bt , Switches,
AL | different place

Status Light Time to Clean Light

Power Light Water Light

Prodigy Plus Lower
Light and Switch Panel

Scotsman
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Presentation Notes
Training Goal: Explain what the lights mean.
The power light, the first one on the left, simply means that there is power to the controller. If this light is out and there is voltage to the machine, is the voltage correct? Connecting 115 volts to a 230 volt unit will not supply enough voltage to the controller to make this light work. Also, if 230 volts is connected to a 115 volt unit, the transformer will burn out and the power light will be out.
The status light glows green when the machine has been turned into an ice making mode. It could be off on bin full or it could be making ice. Either way, that light is on. The status light will blink red if there is a diagnostic shut down. 
The water light is normally off. It only blinks red if the reservoir cannot fill within the five minute time limit.
The time to clean light glows yellow after enough power up time has passed since the last cleaning or since initial start up. The amount of time required to make this light glow is 6 months, and can be made shorter.
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AutoAlert Light Panel

§ 1910

On Switch Button Off Switch Button

Prodigy Plus Lower
Light and Switch Panel

Scotsman
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Training Goal: Explain the on and off switch buttons and the location where the optional Vari-Smart control board goes.
The on and off switch buttons do just what they are called, they switch the ice machine on and off.
Push and release the Off button when the machine is making ice and it will shut off at the end of the next cycle. If the machine was not making ice it will switch off right away.
To shut the machine off right away, push and hold the off button until it shuts off. 
After the machine is switched off, pushing and holding the off button in for about 3 seconds will put the controller into a button press mode and will also display the purge level.
Prodigy models can be equipped with a field installed adjustable ice level control, called Vari-smart. The board goes to the right of the Off button. A portion of the overlay label must be removed and replaced by one with the vari-smart kit.
Once installed, the user can adjust the point where the machine will shut off on bin full, up to the normal position.
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Electrical Sequence — Start Up

* Pre-start

— lce sensor sees empty chute (call for ice)
— Water sensor has conductivity at probes (water OK)

* On button push starts unit

— Auger motor starts
— Compressor and fan motor start

 Controller checks for ice falling

— Check begins 6 minutes after a restart

— Must sense ice in a 10 minute span or shuts unit
down (Code 1)

Scotsman
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Presentation Notes
The electrical sequence of the start up begins with the control system. It must confirm that there is a need for ice, so the photo-eye sensors must not be blocked, and that there is water present, so the water level sensor probes must read conductivity.
The on button push starts the compressor, auger drive and fan motors.
Once started, the controller will use the photo eyes to check for ice falling. The check begins 6 minutes after start up, to allow all models in all conditions to begin to make ice. Then, if there is a 10 minute gap between ice sensed, the controller will shut the machine off and display code 1, which is called no ice sensed.
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Start Up

| Powér Statgs Water | De-scale

 Push and release

either On button | ;é Q @ O

— F code displayed | Dt 5

— Status |ight ON Technician Sectic

— Auger drive motor will |
power up

— Compressor will power
up

* Fan motor operates with
compressor

Scotsman
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To start the unit, push and release the On button. The F code will be displayed, the status light will switch ON, the auger and compressor will start. 
The fan motor or motors is on whenever the compressor is.
In a few minutes ice will begin to come out the top of the evaporator.
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Electrical Sequence — Shut Down

*Infrared light to photo eye receiver blocked by
ice in chute

— Signals controller to shut down

— Controller shuts off compressor (AC or WC) or liquid
line valve (RC or RL)

— Auger motor operates for 60 seconds to clear
evaporator of ice

— Remote will pump down until low side pressure
drops below 15 PSIG.

Scotsman
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The electrical sequence to a normal bin full shut down begins with the photo eyes being blocked at the bottom of the chute. That signals the controller to shut down ice making.
The controller then shuts off the compressor directly, in all air cooled or water cooled models, or shuts off the liquid line valve in remote or remote low side models.
The auger continues to operate for another sixty seconds to clear the auger of ice.
The remote model will pump down until the low side pressure drops below fifteen psig, when the low pressure control opens it cuts power to the compressor contactor coil, shutting off the compressor. The compressor will likely restart few times soon after shut down, that is normal.
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Bin Control Methods

« Standard: Photo eye set
— Infrared emitter and receiver at base of chute
* Optional: KVS

— Control and sensor
— Sensor mounts in base of unit
— Ice level is adjustable

« Optional: Bin stat (opens on temperature fall)

— Mounts to control box strut
— Connects to blue wires in control box

Scotsman
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There are several possible bin control methods.
All models will have a photo eye set, of an infrared emitter and a receiver. They are located at the base of the chute.
One option that can be field installed is the KVS ultrasonic ice level control. This kit consists of a control board and a sensor. The control board mounts to the main controller and includes an adjustment knob for ice level. The sensor mounts in a socket in the ice machine base. 
Another option is a bin thermostat kit, the bin thermostat is the type that opens when cold. It mounts to the control box support strut and connects to the blue wires in the control box.
If any of these signal bin full, the controller will shut the unit down and a b will be displayed.
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Power or Water Interruptions

* Power supply lost and restored

— Automatic restart
— 4 minute delay to restart
— F code blinks until unit starts

* Water supply lost and restored

— Automatic restart
— 4 minute delay to restart

Scotsman
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If power is interrupted, the machine simply waits 4 minutes to restart. The F code will be displayed blinking during the wait time.
If water is not sensed, the machine will not operate. As soon as water is sensed the machine will start, assuming that at least four minutes have passed since the water interruption was sensed.


Water Schematic — Prodigy 2020

Float Valve

Water Sensor / Water Inlet

‘ented Drain Plug

v
_

Water Inlet to Evaporator \
LT

Drain Tube

Water Level

Auger

Evaporator

Water Seal

Condensate Pan

—
4. 2

s lfgii

T~

Gear Reducer

Scotsman
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Presentation Notes
This is a water schematic of the prodigy flaker. It is very similar to water schematics of other Scotsman flakers, the main difference being the water sensor probes located in the end of the reservoir drain hose.
The water level in the evaporator is the same as the water level in the reservoir or the drain hose. It is maintained by the float valve, which as water is used to make ice opens to let more water into the reservoir.
The water flows to the bottom of the evaporator where it enters. There is a water seal at the base of the auger, this is a two part face seal, with a stationary and a rotating half. The two parts are compressed together at a very flat, smooth area and that seals the water from leaking out the base of the evaporator.
There is a condensate pan that routes condensation away from the gear reducer and out the machine’s drain.
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Refrigeration Schematic, Air Cooled

(€ )——\ «&—Discharge Line —
¢ > I
d Suction Line : :=
C ) ' :
( : Evaporator =
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Air Cooled Condenser ~ J

Refrigeration Schematic

Scotsman
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Presentation Notes
This is the refrigeration schematic for an air cooled model. The compressor forces the discharge gas to the air cooled condenser, where a fan blows air through it, forcing the heat out. Liquid refrigerant flows to the thermostatic expansion valve, which meters refrigerant into the low pressure evaporator according to the temperature of the bulb on the suction line. The low pressure refrigerant vapor flows to the compressor where it is compressed back into discharge gas.
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Refrigeration Schematic, Remote Air
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Presentation Notes
The remote air cooled schematic is similar, but it has a few more parts.
The remote condenser contains a head pressure control valve or headmaster. This valve maintains a minimum the head pressure by modulating the flow of liquid out during times of low pressure, which is when the air temperature is below seventy degrees f or so.
There is also a receiver, which is a holding tank for refrigerant. As the condenser fills with refrigerant during cold ambient, the refrigerant level in the receiver drops.
There must be enough refrigerant in the receiver to allow operation at the coldest ambient.
A third part is the liquid line solenoid valve. It is open during ice making and closed during the off period. When it closes, the compressor stays on to force refrigerant out of the low side and the compressor dome and into the high side. This keeps refrigerant out of the oil to keep it from foaming when the compressor restarts.


Flaked and Nugget — Remote Refrigeration

* Head pressure control valve (headmaster)

— Maintains minimum discharge pressure
» 180 PSIG prior
« 220 PSIG current

— Was in ice head, now part of condenser

*Liquid line solenoid
— Powered by controller

 Recelver

nser

* Pump down pressure switch

— Operates compressor contactor
Scotsman
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A head pressure control valve or headmaster is used on the remote flakers to keep liquid in the receiver during cold weather operation. When the condenser is operating in less than 70 degrees F. air the headmaster will close off the liquid outlet of the condenser until more liquid fills it which raises the pressure, allowing the liquid to flow again. This is a modulating process of opening and closing.
There is a liquid line solenoid as part of a pump down system. When the bin is full and its time to stop ice making the liquid line solenoid is de-energized by the controller. The compressor continues to operate until the low side pressure falls below the pump down switch cut out point, which is about 15 psig. Then the compressor stops.



Refrigeration Schematic, Remote Low Side

.— Condensing Unit

lce Making Head

Liguid Suction Line

Liquid Line Valve /
Scotsman
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Presentation Notes
The remote low side model schematic is pictured here. The condensing unit depicted is a generic, dedicated type, containing the typically expected components of compressor, head master condenser and receiver.
The condensing unit is connected to the remote low side ice machine by the field installed liquid and suction lines. The suction line connects to an EPR valve, which maintains a minimum suction pressure in the evaporator, while the liquid line feeds refrigerant through the liquid line valve to the expansion valve.


General
Diagnostics
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Presentation Notes
The next section is on diagnostics.


#

Recipe for Ice

«Same as a cuber

— Water
— Refrigeration
— Control system

Causes
= Water = Refrigeration  Control

Scotsman
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Presentation Notes
While the flaker uses the same recipe for ice, the impact of water conditions on flaker reliability is greater. About 70 percent of flaker service is caused by water, with refrigeration and the control system accounting for the rest.
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Flaked and Nugget — No Ice

e Continuous flow machines must have water at
all times

* All have water sensor to stop operation if water
supply fails, methods include:

— Water Pressure - AFE
— Heated Thermistor — Prior NM/FM, MDT3 thru MDT6

— Conductivity — Prodigy, NU130, MDT2 and
AutoSentry

* All auto restart when water supply is restored

Scotsman
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Presentation Notes
A no ice call on a flaker or nugget ice machine can be caused by a lack of water. All flakers must have a good flow of water thru the evaporator as they make ice. All have a water sensor as a safety to stop the machine if the water supply is interrupted.
The AFE models use a water pressure switch. It is line voltage.
The prior nm/fm, mdt3 thru mdt6 models use a heated thermistor in the reservoir. If it overheats because there is no water its resistance changes enough to indicate to the controller that there is no water and the controller will stop making ice.
The Prodigy models use a conductivity sensor.
All automatically restart when water is restored.
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Flaked and Nugget — No Ice (Bin Full)

* Bin control stopping operation
— Thermostat machines — AF & AFE
* Open bin stat

— Electronic models — all others
« Scale on photo eye set
» Optional KVS set too low

Scotsman
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Another cause of no ice in a flaker or nugget ice machine is a bin control that is not calling for ice
The AFE models use a bin thermostat, and if it is open the machine will not make ice
The electronic models use photo electric eyes. If there is scale on them the infrared light will be blocked and the control system will not make ice.
Prodigy models can be equipped with an optional ultrasonic control. If it is adjusted too low the machine will not make ice.
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Flaked and Nugget — No Ice

 Gear reducer motor overloaded

— Stalled motor breaks circuit to compressor contactor with
centrifugal switch
« MDT3 thru MDT6, AF & AFE, Many prior

— Over-amped motor triggers controller to shut system
down

* AutoSentry (NME/FME) cut out point
— 5 amps with old Emerson motor, 6 with GE or Marathon

* Legacy Prodigy cut out point 3 or 6 amps by voltage
» Solid Lube Prodigy cut out point 1.5 or 3 amps by voltage

Scotsman
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All models must have the gear reducer motor in operation or they will not allow the compressor to operate.
In many electronic models, an auger drive motor that draws too many amps will cause a shut down. Note that the amp trigger point was 5 amps with the Emerson motor and 6 with the GE or Marathon. In the Prodigy the amp draw limit varies with the voltage – 115 volt models stop with a 6 amp load, while 230 volt models stop at 3 amps.
The MDT2 senses motor spin direction and rotation – it must both rotate and rotate in the correct direction.


1_

Gear Reducer Overloaded

e Causes:

— Low water level

— Scale on
evaporator

— Scale on auger
— Worn bearings

— Damaged gear
reducer

Scotsman
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If the auger drive motor is overloaded and the control system has shut the machine down due to that, there are several things to check:
The machine must have water supplied to the evaporator inlet. Check the float and valve.
The machine can be overloaded with mineral scale on the inside. Clean the machine and if needed, pull the auger out to check the condition of the auger and evaporator walls. The auger and evaporator walls were polished when new, if not clean and shiny when dry, they must be cleaned until they are.
Check the bearings, worn bearings will cause overloads.
A damaged gear reducer or damaged auger can also cause overloads.
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Flaked and Nugget — No Ice

* Refrigeration — All Models

— Low charge

— TXV or cap tube restricted

— High or low pressure control open
— Contactor failure

— Compressor failure
* Will not start, Does not pump, failed valves

Scotsman
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Presentation Notes
A flaker refrigeration system is both simple and unique. It only consists of a compressor, evaporator, condenser and metering device. It is unique in that it is steady state – it does not get colder as it operates.
A significant loss of charge will stop the machine from making ice. A plugged cap tube or restricted TXV will also stop the refrigeration system.
Most models have a high and low pressure control. If one of them is open the machine will be shut off.
If the remote model’s headmaster bypasses the condenser the receiver will be empty of liquid and the unit cannot make ice.
If the remote liquid line valve does not open the unit cannot make ice. If it leaks thru the auger may freeze in place.
If the remote pump down pressure switch does not close, the compressor will not operate.
If the remote line set is restricted refrigerant cannot flow to the receiver and the unit cannot make ice.
If the contactor fails the compressor cannot start and if the compressor does not start there will be no ice.


Flaker
Maintenance
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Now we will cover flaker maintenance.
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Maintenance — Recommended Every 6 Months

« Water System

— Scale removal
« Shut off water
« Drain reservoir

» Cover photo eyes to protect from spills
« Scale Removal

« Sanitation

» Complete unit lookover

Scotsman
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Like any other ice machine, scale will eventually build up on the water system parts. To remove it requires that the scale be removed, which is done by using food grade scale remover, such as Scotsman Clear 1.
Begin by shutting off the water, then drain the reservoir and return the drain hose to the water sensor. Cover the right photo eyes to protect them.
Mix a solution of 3 quarts of hot water to 8 ounces of Scotsman scale remover. Pour the solution into the reservoir. Never pour undiluted scale remover into a flaker, the scale remover lowers the freezing temperature and the mushy ice will stall the auger.
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Flaker Maintenance: Scale Removal

« Shut Off Water

Scotsman
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Presentation Notes
Begin by shutting off the water, either outside the machine or lifting the float to close the float valve.


@—

Flaker Maintenance: Scale Removal

 Drain Reservoir

* Pro Tip: Refill with hot water to warm up
evaporator and auger and then drain

Scotsman
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Presentation Notes
Then drain the reservoir and evaporator using the drain hose.
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Flaker Maintenance: Scale Removal

* Mix Scale Remover

-Legacy — (same as NS,FS) will use 8 oz. of Clear1 to 3 gts. of hot water
-Solid Lube Rev. A for NS,FS will use 8 oz. of Clear1 to 3 gts. of hot water
-Solid Lube Rev. A for NH will use 3 oz. of Clear1 to 3 gts. of hot water
-(Coming Soon) Rev. B all will use 50/50 120z of Clear1 to 12 oz of hot water

Scotsman
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Mix the scale remover, it must be mixed in the 8 ounces to 3 quart ratio.


Flaker Maintenance: Scale Removal

* Cover Photo Eyes

* Add scale remover and water
solution

Scotsman
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Cover the photo eyes with a rag and add the scale remover solution. 
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Flaker Maintenance — Scale Removal
* Clean mode

* Push Clean button

-Legacy and Solid Lube Rev. A — 20 minute auger / 20
minute timed ice making keep reservoir full of solution

-Solid Lube Rev. B 30 minute auger
_ Resets Clean Iight " Power Status | Water | De-scale

Plofo|® OO

Technician Sectic

Clean

Code &
Display

Scotsman
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A push of the clean button will start the clean process. The auger motor will operate for 20 minutes, rotating the auger in the cleaning solution. After 20 minutes the compressor will start, ice making will begin, and at that point the remaining cleaning solution must be poured into the reservoir as the machine makes ice.
This 40 minute process resets the clean light.
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Maintenance — Current Version

* Check water level sensor
— Probes clean and not shorted

Scotsman
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The probes of the water sensor can be removed from the reservoir to confirm they are clean and not shorted together by mineral build up.
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Maintenance - Other

*Clean ice sensors

— Photo eye set
— Slide out to remove

— Wipe with diluted ice
machine scale
remover

Scotsman
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The ice sensors are easily cleaned, just slide them out of their holders and wipe them with diluted scale remover, then return them to the chute.


Bearing Access —Legacy-

'

* Push bail clamp back

* Remove chute cover

Remove ice sweep

* Remove breaker covel
— Left hand threads

Scotsman
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Presentation Notes
The top bearing needs a visible check to confirm its condition. To get access to it, push the bail clamp back and remove the plastic chute cover.
Then unscrew the ice sweep and take the breaker cover off.
The breaker cover is removed by turning it clockwise, as it has left hand threads.


Maintenance —Legacy-

* Bearing service
— Grease all white —
OK

— Grey streak — add
grease to check

— All grey - repack

* Repack with grease
needle

* Replacement

— Use arbor press to
remove and press in
new bearing

Scotsman
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Once you see the top bearing, you can judge its condition by the appearance of the grease. If the grease is all white, it is fine.
It is not unusual to see a grey streak just above the bearing rollers, in this case the grease in the rollers may be ok. The best way to check is to inject some new grease below the grey streak. If white grease is forced up, all is well. If it’s grey, or if all the grease seen is gray, the bearing should be repacked.
The grease and grease needle are available from Scotsman, and they fit a standard grease gun. It only takes a few minutes to repack a bearing using the grease gun and needle, the bearing does not need to be disturbed.
If the bearing needs to be replaced, an arbor press is the best way to remove and replace the bearing, as it is a press fit.
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Maintenance —Legacy-

 \Water Seal

— Check
condensate pan

— Water seal leak
drains into pan

Condensate Pan

Drain Slot

Scotsman
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Presentation Notes
Another key area to check is the condensate pan. A dry pan or one with no water draining from the slots in the bottom of the evaporator flange means the water seal is fine. A water seal leak will cause water to weep or drain from the drain slots.


Flaker Diagnostics
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Presentation Notes
This part is for diagnostics.
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Display Codes

F = Freeze mode *1 = No ice sensed

*b = Bin full 2 = Auger motor over
*C = Clean cycle amp

L = Locked *3 = No water sensed
«d = test mode *4 = Refrigeration

.0 = Off system pressure too

high / |
 E = self test failed 9 oW

A blinking code means a mode change — will restart or has restarted

Scotsman
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These are the codes that can be seen on the controller.
The left column are the letter codes for freeze, bin full, clean cycle, locked, test mode, off or self test failed.
The right column are the fault codes of 1 for no ice sensed, 2 for auger motor over amp, 3 for no water sensed or 4 for refrigeration system pressure too high or too low.
The numbers in the box are those that can be called up by a button push process, they are the time interval settings for the clean light. Zero, four, six or one. This is the only time a six can be seen.
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Diagnostics

Code 1: No ice sensed

— Rule out: high or low pressure cut out (Code 4)
— Rule out: no water (Code 3)

— Auger motor over amp (Code 2)

— Check:

» Excessively hot conditions — restricted air flow
 Dirty air filter or condenser

» Lack of refrigeration — charge, expansion valve, fan motor,
headmaster

Scotsman
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Begin diagnostics by checking the code number. A code one is a lack of ice being sensed.
This code allows several causes to be ruled out: it can’t be caused by a high or low pressure cut out because that would be a code 4; it can’t be caused by a no water situation because that would be a code 3; it can’t be caused by an auger motor over amp because that would be a code 2.
So, what to check? An air cooled machine in a very hot room might make ice very slowly or if it had a dirty condenser or filter. Other causes related to a lack of refrigeration, such as low charge, high superheat, fan motor slow, head master bypassing. All of these can cause no ice and not the other codes.


Diagnostics

* Code 2: Auger motor overloaded

e Auto restarts 2 times

Clean

4 minutes between restarts Code

Display
— Check
« Motor condition
 Liquid line valve for leak thru (remote low side)
« Scale on evaporator & auger
« Bearing condition
» Gear reducer condition
« Compressor contactor sticking
* Low pressure control (remote pump down) not opening

Scotsman
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Presentation Notes
A code 2 means the auger motor has overloaded. If you see the 2 blinking, it is between restarts, which are 4 minutes apart. If it is on steady, then the unit has failed to start 3 times in a row.
The things to check are the motor itself, the liquid line solenoid leaking thru on remote models, scale build up on the evaporator wall, worn bearings, worn gear reducer, a compressor contactor sticking closed and freezing the auger in place or a low pressure control not opening, which operates the compressor with the auger motor off.
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Diagnostics

U S PRI e T R e A

*Code 3: No water in

reservoir

— Check filters
— Check float valve

— Check sensor
« Two-Probe Sensor in leg of
hose to evaporator
» Test: short probes together
— Turns indicator light on

— Space between probes

light off
turns light o Probes

Scotsman
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A code 3 signals that the water sensor has not been able to sense conductivity between the two probes. 
This is either because the water is cleaner, or has less conductivity than 10 microseimens per centimeter or there is no water. The Water Present light will be off during a code 3.
The water filters are the usual suspects to check, then the float valve not opening or being plugged up. 
It is easy to test the sensor, just short the two probes together and the water present light will switch on.
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Diagnostics

* Code 4: High or Low Pressure Control Open

— Pressure controls are automatic reset type

— Code 4 indicates one of them opened
« Unit off, Code 4 means one is still open
» Unit on, Code 4 in recall code list — was open in past

— Restart unit to check

* High (Cut Out 450, Cut In 350):

— Water cooled may be water interruption
— Air cooled may be fan motor

* Low (Cut Out 15, Cut In 30):
— TXV restricted
— Charge too low

— Auger motor or auger not turning Scotsman
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Presentation Notes
A code 4 will be caused by either the low pressure or high pressure cut out switches opening.
Since they reset automatically, and the unit will restart automatically, a code four in the display when the unit is off means that the switch that opened is still open.
If the unit is on and code 4 is in the recall code list, that means  that one of them was open in the past.
High pressure cut outs can be caused by water interruptions to the water cooled condenser or by a failure of the air cooled fan motor.
A low pressure cut out can be caused by TXV restricted, charge too low or the auger motor not turning.
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Controller Button Process

 Reset controller
— Push Off, then On

* Recall Diagnostic Codes

— Hold Off button in for 3 seconds
— Push Clean button to cycle thru the stored codes

* Clear Diagnostic Codes

— From Standby — Status Light OFF
— Push and HOLD Clean and Off buttons for 3 seconds

Scotsman
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The controller is easy to reset, just push the off button, then the on button.
When you need to recall the diagnostic codes, from standby, just hold the off button in for 3 seconds, then push the clean button to cycle thru the codes.
To clear the codes, from standby, with the status light off, push and hold the clean and off buttons for 3 seconds.


Diagnostics

 Unit off, & in code display, bin is not full

— Check “Bin Eyes Blocked” indicator light

— Scale on photo eyes, clean and recheck
* |If clean and Bin Eyes Blocked light is O‘N” replace eye set

— Photo eyes out of mounting slot
— Ambient light on photo eyes

— Photo eye failure

— Optional KVS set too low or sensor out of socket
— Optional Bin Stat is open

Scotsman
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Sometimes there is not a diagnostic code displayed but the machine is not making ice. One of those situations is a false bin full.
A false bin full is when the controller senses bin full but the bin is not full. The first thing to check is if the bin eyes blocked indicator light is on, if it is and there is no ice in the chute, then check the eyes for scale build up. If clean, put them back on the chute and confirm they are in the correct position. Outdoor light can also cause a false bin full, blocking the light should test for that. If all is correct, and the b does not soon switch to f, the eyes need to be replaced.
Another possibility is that the optional KVS control is set too low or its sensor is out of the socket. The KVS control can be adjusted to low, especially if on a dispenser. The proper setting for dispenser use is when the arrow on the knob is pointing just to the left of the L in lower.
A final possibility is that an optional bin thermostat is open. Shorting the wires at the thermostat together should start the machine.
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Diagnostics: Refrigeration

*Low charge symptoms
— High superheat

 Normal is 10 - 15 degrees F. but varies with ambient

— Overheated compressor
* Note: Normal Tecumseh dome temperature is hot
— Low ice making capacity
— Low suction pressure
* 400 - 500 Ib normal is 37 - 40 PSIG — higher at high ambient

e 600 -8001Ib normalis 32 - 36 PSIG
* 900 Ib + normalis 25 - 30 PSIG

Scotsman
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Presentation Notes
The symptoms of low refrigerant change with how much refrigerant is lost. One symptom is high superheat, which is typically 10 to 15 degrees.
A lack of refrigerant will cause  the compressor to overheat, however the Tecumseh compressors normally operate with a very hot dome, so keep that in mind.
A lack of refrigerant will also cause a drop in ice making capacity, and show up as low suction pressure.
The suction pressure ranges vary by capacity and ambient temperature. They will be in three ranges:
The four hundred to five hundred lb models will operate between 37 to 40 PSIG and higher at high ambients.
The six hundred to eight hundred lb models operate between 32  to 36 psig, and the larger capacity models low side pressure is usually under 30 PSIG.
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Diagnostics — Low Capacity

* Clean machine first
— Scale build up will cut capacity

* Check for air in water inlet hose

— Bubbles in hose cause restriction, that causes low
capacity and low suction pressure

— Correct by changing water reservoir

 Test by catching ice

— Operate unit for 10 minutes prior to test
— 15 minutes weight x 96 = 24 hour capacity
— Low capacity units will be very low

Scotsman
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What is a good way to test for low capacity? The first thing to do is clean the machine, as a dirty machine will not make as much ice as a clean one.
Next, test the unit by catching the ice. Begin by operating the machine for at least ten minutes to stabilize it, then catch the ice from the chute for fifteen minutes. Weigh it carefully and multiply the weight by ninety six. That gives the twenty four hour capacity, which can then be compared to the published rates.
Since no field unit is in the 70/50 or 90/70 conditions, the measured number will be different from the published numbers. If the machine is having a capacity problem, it will be off by a very significant number.


Flaker Service


Presenter
Presentation Notes
This section is on some service techniques.
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Service

*Remove the Auger

— Shut off water

— Drain reservoir &
evaporator

— Push ball clamp back
— Remove cover

— Remove ice sweep

— Remove upper chute

Scotsman
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It is occasionally necessary to remove the auger. To do that start by shutting the machine off and turning off the water. Drain the evaporator.
Push the bail clamp at the top back to release the chute cover. Remove it and take the ice sweep off of the top of the breaker.
Then lift and remove the upper chute.
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Service

*Loosen auger stud

«Remove 4 allen head bolts —.

it
il -

e Lift Auger out, dry off

— Works best clean & bright

— Examine auger edges

« Excessive bearing wear will
cause auger damage

— Check evaporator wall for
scale

* Replace Water Seal

Scotsman
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Unscrew the breaker cover, remember it is left hand threads, then just loosen the auger stud, because it is very hard to loosen it when it is out of the machine.
Remove the four allen head bolts, and lift the auger out. The auger may be stuck to the output shaft. A slide hammer will loosen it or unscrew the auger stud about half way. Lift the beaker up and put shims between the breaker and the top of the evaporator. Then tighten the auger stud. That should lift the auger. Once it’s loose it can be pulled out by hand.
Dry it off to see how much scale is on it, as a wet auger will look ok.
Examine the edges of the auger’s spiral flights. If they are worn the auger has rubbed the evaporator wall and will probably have to be replaced. If the evaporator wall is also damaged, it might need replacing too.
The auger can be wiped clean by using a scrubbing pad and diluted scale remover.
At this point, since the machine is nearly completely apart, it would be a good idea to replace the water seal.


Auger as it should look, Damaged Auger —

clean and not damaged. replace, do not use!

Scotsman
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After the auger has been removed, check it for scale and wear. If the flight edges look like the photo on the right, the auger must be replaced. 
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F

Water Seal Replacement

Remove auger

« Separate from gear
reducer

* Remove retainer and
stationary half of seal

e _ubricate new seal
nalf

e |Insert seal into tube
e |Install retainer

* Reposition seal onto
retainer Scotsman
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Presentation Notes
Once the auger is removed, the next step in replacing the water seal is to separate the evaporator from the gear reducer. Remove the four bolts and lift the evaporator off the gear reducer.
Pull the retainer out from under the water seal and pull the seal out the bottom of the evaporator. A snap ring pliers will make removal and replacement of the retainer easier.
Lubricate the new seal half and insert it into the bottom of the evaporator, then install the retainer. Pull the seal back down against the retainer so it is firmly and evenly touching the retainer.
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Water Seal Replacement

* Rotating Half

— Clean auger shoulder

— Add bead of food grade
sealant to shoulder

— Lubricate rubber
— Slide onto auger
— Sealant fills gap

Scotsman
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The next step is replacing the rotating half of the water seal. Remove the old seal and clean up the shoulder of the auger where it was mounted.
Add a small bead of food grade sealant to the shoulder of the auger where the seal is going to be.
Lubricate the rubber part of the seal and push the seal onto the auger, compressing the bead of sealant into the space between the top of the seal and the bottom of the auger. The sealant should fill the gap. Let it dry for a few minutes, then it is ok to put the auger back into the evaporator.
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Service: Top Bearing

* Remove auger stud

« Separate breaker from
auger, check bearing

— Remove / Replace bearing
using arbor press

— Install new lip seals, cup
side up
« 27 PVC coupling install tool

» Lube seals with food grade
grease before installing
bearing

Scotsman
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Presentation Notes
Replacing the top bearing can be done it two ways, either replace the entire breaker with a new assembly or change the bearing and seals.
To change the bearing and seals requires special tools, like an arbor press.
Once the bearing is out, tip the breaker upside down to drive out the old lip seals.
Install new lip seals from the top, a 2 inch pvc coupling works well as a tool to push the seals into place. The seals install lip side up.
Lube the lips of the seals with food grade grease prior to putting the bearing in. Replacement bearings are supplied thoroughly greased.
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Nugget Ice Dispensing

* Manual Fill Dispenser Modifications

— Must be set up for Nugget ice dispensing
« Adapter
» Kits
« Adjustments

Scotsman
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Presentation Notes
Top mounting a nugget ice maker on a manual fill dispenser requires certain modifications to the dispenser. This section will review many of those modifications.
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General Info

*N0422, N0622, N0922 or N1322

— Scotsman
 ID150
* |D200, ID250

— Cornelius
« ED150, DF150
« ED200, DF200
« ED250, DF250

— Lancer

» Special 30” unit with N in the part number
— Has special extended liner and different agitator

» Sensation model — new product

Scotsman
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Presentation Notes
The ice machines that can be top mounted are the N0422, N0622, N0922 and N1322. They fit many of the dispenser brands and models.
Lancer has special models for nugget ice including their new Sensation model.
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Scotsman or Cornelius Dispensers

*ID150
— Add adapter, kits KVS, KNUGDIV

-ED150
— Add adapter, kit KDIL-PN-150

D200 or ID250
— Add adapter, ktis KVS, KNUGDIV

*ED200 or ED250
— Add adapter, kit KDIL-PN-200 or 250

* All - Change agitation time to .5 seconds on
every 3 hours Scotsman
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Presentation Notes
The modifications vary by product. For the Scotsman ID150 an adapter and diverting plate must be added.
For the Cornelius ED150 an adapter, diverting plate, agitator change and a KVS to lower the ice.
For the Scotsman ID200 or ID250 add the adapter and KVS.
For the Cornelius ED200 and ED250, add the adapter, ice slide, diverting plate and KVS
All require a change to reduce the agitation time to 2 seconds on every 3 hours.
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Cornelius Dispensers

«ED300

— Add Cornelius adapter
— Add Cornelius agitator kit
— Add Scotsman bin control kit

* Flavor Fusion (IDC215/255)

— Add Cornelius adapter
— Add Scotsman KVS
— Add diverting plate for Flavor Fusion

Scotsman
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The Cornelius ED300 is different. To mount a single ice machine requires a Cornelius adapter, a Cornelius agitator kit and a Scotsman bin control kit. The Cornelius adapter has a ice separator to split the ice to the left and to the right. The agitators are changed and there are left and right diverting plates.
The Cornelius Flavor Fusion also requires a Cornelius adapter, a Scotsman KVS and a Cornelius diverting plate.
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Special Agitators for some...

Standard 150 Agitator Extra Tip

Special Agitator for ED150 & Nugget Ice

Scotsman
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Presentation Notes
This is the special agitator used in the ED150, note the extra tips on the end.


Diverter

* Required for Scotsman and
Cornelius dispensers — will not
dispense Nugget ice without it

*|nstalls in chute of dispenser

* Guides or diverts the ice into the
chute as it Iis pushed past

Scotsman



Agitation

* Agitation must be minimized when
dispensing Nugget Ice

— Cornelius has adjustments on their controller
— Lancer has dip switches

— SerVend can’t be adjusted but disconnecting the yellow wire
to the agitation relay stops agitation

Scotsman



Vari-Smart or KVS

» Adjustable ice level
12-2 O'clock

Adjustment Knob

Scotsman



Lookout for Bent agitator arms.




Adjustments RLS only on R404

EPR
NO0622L and N0922L =30 PSIG
N1322L = 26 PSIG

Superheat should be at 12F

If there is a EPR at the Rack it should be full open.

Scotsman
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Restrictor Plate

* Cornelius or Scotsman

— Removal allows very rapid dispensing

— Recommended: remove or keep and set openlng to

Restrictor Plate Mounting Holes
are Slotted

1.5”
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Presentation Notes
The Scotsman and Cornelius 150, 200 and 250 models have a restrictor plate in the ice outlet chute. It must either be removed or opened to at least 1.5 inches to allow the nugget ice to flow out freely.
The risk when removing is build up of ice in the drip tray, but if that is not a concern, removal is the best.
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All Brands and Models

* Agitation must be minimized when dispensing
Nugget Ice

— Scotsman has adjustment features for on time and
interval

— Cornelius has adjustments on their controller
— Lancer has dip switches

— SerVend can’t be adjusted but disconnecting the
yellow wire to the agitation relay stops agitation

Scotsman
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All models must have their agitation time reduced to the minimum. Agitation is needed for cubed ice but breaks up the nugget ice and causes dispensing problems.
Scotsman and Cornelius models have electronic timers with adjustable pots that can be set.
Lancer has dip switches to change.
SerVend does not have any adjustments but it can be disabled by disconnecting the yellow wire to the agitation relay. SerVend also needs a spiral ice auger to be used in place of the standard part.


@—
Ice Slide

Slide is part of KDIL-PN-
200 or 250 kits

* Inserts from above into
slot in bottom of
dispenser hopper

* Distributes ice evenly
over the cold plate

Scotsman
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Presentation Notes
The ice slide is used in the ED200 and ED250 to help get the ice to the cold plate.
It inserts from above and must be installed prior to top mounting the ice machine.
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Questions?

Scotsman
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Presentation Notes
Any questions?
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