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2. CONSTRUCTION
[a] FM-170AKE(-N)

Control Water Valve Bin Control Switch

Reservoir

Control Box

Evaporator

Air-Cooled

Condenser
Flush Water Valve

Gear Motor

Fan Motor

Compressor
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[b] FM-300AKE(-N), FM-480AKE(-N), FM-600AKE(-N), FM-600AKE-R452(N)-SB

Bin Control Switch

Control Water Valve

Fan Motor

Reservoir

Control Box

Evaporator

Air-Cooled
Condenser

Flush Water Valve

Gear Motor

Compressor

The bin control switch and spout have been changed from D-1. See “[g] BIN CONTROL
SWITCH AND SPOUT?” for reference.
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[c] FM-480AWKE(-N), FM-600AWKE(-N), FM-480AWKE-R452(N)-SB, FM-600AWKE-
R452(N)-SB

Control Water Valve
Bin Control Switch

Reservoir

Evaporator

Water-Cooled
Condenser

Flush Water Valve

Gear Motor Control Box

Fan Motor

* FM-600AWKE(-N) only Compressor

The bin control switch and spout have been changed from D-1. See “[g] BIN CONTROL
SWITCH AND SPOUT” for reference.
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[d] FM-750AKE(-N), FM-1000AKE(-N), FM-750AKE-R452(N)-SB, FM-1000AKE-R452(N)-
SB

Control Water Valve Spout * Air-Cooled Condenser

Bin Control Switch ol Fan Motor

Evaporator

Gear Motor

Reservoir

‘/ d Control Box

Flush Water Valve

Evaporator Gear Motor Bin Control Switch * ~ Compressor

* The bin control switch and spout shown here are for the auxiliary code A-2 or
earlier. For the auxiliary codes from A-3 to D-0, they are the same as those for
FM-170/300/480/600.

The bin control switch and spout have been changed from D-1. See “[g] BIN CONTROL
SWITCH AND SPOUT?” for reference.
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[e] FM-1200ALKE(-N), FM-1200ALKE-R452(N)-SB

Control Water Valve Spout

Reservoir Control Box

Evaporator Pressure

Evaporator Regulator

Expansion Valve

Solenoid Valve

* The bin control switch and spout shown here
are for the auxiliary code A-3 or earlier. For
the auxiliary codes from A-4 to D-0, they are
the same as those for FM-170/300/480/600.

V Bin Control Switch *
Evaporator

Flush Water Valve

Gear Motor

The bin control switch and spout have been changed from D-1. See “[g] BIN CONTROL
SWITCH AND SPOUT” for reference.
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[f] FM-1800ALKE(-N), FM-1800ALKE-R452(N)-SB

Control Water Valve Spout *

Reservoir Control Box

Evaporator

Expansion Valve

Solenoid Valve

Bin Control Switch *

* The bin control switch and spout shown
here are for the auxiliary code A-3 or
earlier. For the auxiliary codes from A-4
to D-0, they are the same as those for ‘
FM-170/300/480/600. -

Gear Motor Flush Water Valve Evaporator Pressure Regulator

The bin control switch and spout have been changed from D-1. See “[g] BIN CONTROL

SWITCH AND SPOUT” for reference.
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[g] BIN CONTROL SWITCH AND SPOUT
[FM-300AKE(-N), FM-480AKE(-N), FM-600AKE(-N), FM-480AWKE(-N),
FM-600AWKE(-N), FM-750AKE(-N), FM-1000AKE(-N), FM-1200ALKE(-N),
FM-1800ALKE(-N) (Auxiliary code: D-1 or later), FM-480AWKE-R452(N)-SB, FM-
600AKE-R452(N)-SB, FM-600AWKE-R452(N)-SB,FM-750AKE-R452(N)-SB, FM-
1000AKE-R452(N)-SB, FM-1200ALKE-R452(N)-SB,FM-1800ALKE-R452(N)-SB]

Spout Cover
Reed Switch

(Bin Control)

Spring

Actuator

Reed Switch
(Spout Switch)

Chute
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Il. MAINTENANCE AND CLEANING INSTRUCTIONS
IMPORTANT

1. This icemaker must be maintained individually, referring to the instruction manual
and labels provided with the icemaker.

2. To achieve optimum icemaker performance, the following parts need periodic

inspection and maintenance:

Extruding head (upper bearing)

Housing (lower bearing)

Mechanical seal
These parts should be inspected after two years from installation or 10,000 hours
of operation, whichever comes first, and once a year thereafter. Their service life,
however, depends on water quality and environment. More frequent inspection
and maintenance are recommended in bad or severe water conditions.

1. PERIODIC PARTS REPLACEMENT

The extruding head (upper bearing) and mechanical seal must be replaced after four years
from installation or 20,000 hours of operation, whichever comes first.

Operation Panel

Ice Button Display  Stop Button

N~ B If the error code "E" is indicated on the
display, before calling for service, consult
the instruction manual.

When the display starts flashing "PC", contact
an authorized Hoshizaki service company

= y for the required parts replacement.

After 500 hours, the unit shuts down to ensure
safety. The operation can be resumed by
turning off the operation switch and turning

it back on. But the unit shuts down again
after 500 hours and cannot be restarted.

OPERATION

DRA

&

{ on J SWITCH
Before .turning.ofilq the
\{ itch,
b
MAINTENANCE e
(Service Use Only) the display goes off.
374148L01B
_ v \ .
Maintenance Button Operation Switch

When the total operating time reaches 20,000 hours, the display flashes “PC”. Then, after
500 hours, the unit shuts down to ensure safety. The operation can be resumed by turning
off the operation switch and turning it back on. But the unit shuts down again after 500
hours and cannot be restarted.

This information is provided on the label attached to the front panel and in the instruction
manual. But instruct the user to contact a Hoshizaki service agent for replacement as soon
as the display starts flashing “PC”.
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After replacing the extruding head and mechanical seal:

1) Reset the compressor operating hours in accordance with “lll. 5. [f] RESETTING
COMPRESSOR OPERATING HOURS”. The “PC” indication on the display goes off.

2) Record the date of replacement on the label attached to the front panel.

Operating Hours “PC” Indication

0 to 20,000 hours None

20,000 to 20,500 hours  [‘PC” > “ICE” > “PC” > “ICE” > “PC” > “ICE” > “PC” > ......
* Flashes every second.

20,500 to 21,000 hours  [‘PC” > “PC” > “ICE” > “PC” > “PC” > “ICE” > “PC" > ......
* Flashes every second.

Replace the parts as soon as possible.

2. EXTRUDING HEAD (UPPER BEARING), HOUSING (LOWER BEARING)

These parts should be replaced if a diametrical 0.5 mm Round Stock
gap of more than 0.5 mm is found when at or Pin Gauge
least three spots are checked by changing the /

direction of the auger on each bearing.

It depends on the water quality and conditions,
but normally the bearings should be checked , Extruding
for wear after a total of 8,000 - 10,000 hour A Head
operation from installation date. el i

Note: The clearance between the auger blades
and the evaporator interior is 0.4 - 0.5
mm. If the bearings and rotating parts are
worn out to create a larger clearance, the For reference only
evaporator interior may be damaged. (The (May differ from actual design)
diameters differ by 0.8 - 1.0 mm.)
If the auger surfaces against which the bearings contact are no longer smooth or
show any burrs or abrasions during the above inspection, replace the auger. The
sealing bolt must be tightened equally to torque of 784N-cm+10%.

3. MECHANICAL SEAL

The mechanical seal prevents water leaks from between the auger and the housing
bearing and gradually wears out to reduce its watertightness. Check the amount of water
leakage from the drain pipe located at the side of the gear case to determine the necessity
of replacement.

Total operation time Water leakage
3,000 hours 0.1 mL/h
10,000 hours 0.5 mL/h

Attach the mechanical seal with its floating sheet facing the housing. After replacement,
there should be no water leakage from the mating surface.
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Note: The water leakage will exceed the above amount with scale/dirt build up or damage
on the mating surface. Replace the mechanical seal when the water leakage exceeds
0.5 mL/h.

4. GEAR MOTOR

After the following hours of operation, check the gear motor for excessive noise caused by
increased torque or deterioration of mechanical parts.

Bearing, gear and other mechanical parts: 10,000 hours
Oil seal: 5 years

Note: When the output shaft oil seal is exposed to a large amount of water at one time,
water may enter the gear case. Always drain the water circuit before removing the
auger for service.

5. CONDENSER (AIR-COOLED MODEL ONLY)

Check the condenser once a year, and clean if required by using a brush or vacuum
cleaner. More frequent cleaning may be required depending on the location of the
icemaker.

6. AIR FILTER (AIR-COOLED MODEL ONLY)

Plastic mesh air filters remove dirt or dust from the air, and keep the condenser from
getting clogged. If the filters get clogged, the icemaker’s performance will be reduced.
Remove and clean the air filters at least twice per month:

1) Slide the air filter off the louver.

2) Clean the air filter by using a vacuum cleaner. When severely clogged, use warm water
and a neutral cleaner to wash the air filter.

3) Rinse and dry the air filter thoroughly, and place it in position.

Air Filter

Louver
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7. CONTROL WATER VALVE

1) Disconnect the power source.

2) Close the water supply tap.

3) Disconnect the inlet hose from the water valve.

4) Clean the filter packing using a brush.

5) Replace the filter packing and inlet hose in their correct positions.
6) Open the water supply tap.

7) Connect the power source.

8) Check for leaks.
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8. CLEANING OF WATER SYSTEM
WARNING

1. HOSHIZAKI recommends cleaning this unit at least twice a year. More frequent
cleaning, however, may be required in some existing water conditions.

2. Do not touch the operation switch with damp hands.

3. Always wear rubber gloves, eye protectors, apron, etc. for safe handling of the
cleaner and sanitiser.

4. Use the cleaners and sanitisers recommended by Hoshizaki. Contact your local
Hoshizaki office for further details. (The instructions below give an example of
those recommended cleaners and sanitisers.)

5. Never mix cleaning and sanitising solutions in an attempt to shorten cleaning
time.

6. Wipe off any splashed or spilt cleaner/sanitiser immediately.

7. Do not use any ammonia type cleaners on any part of the icemaker.

CAUTION

Do not use ice produced with cleaning and sanitizing solutions. Be sure none
remains in the storage bin on completion of cleaning.

<STEP 1>

Dilute the solutions with water as follows:

Cleaning solution:  “Nickel-Safe Ice Machine Cleaner” by The Rectorseal Corporation
or similar. Prepare approximately 3 L of solution as directed on the
container.

Sanitising solution: 30 mL of 5.25% sodium hypochlorite with 7.6 L of water or the
Hoshizaki recommended sanitiser as directed on the container.

IMPORTANT

For safety and maximum effectiveness, use the solutions immediately after dilution.

<STEP 2>
Use the cleaning solution to remove lime deposits in the water system.

1) Open the plastic access flap on the front panel.
2) Press the stop button to activate the flush cycle (approx. 10 minutes).
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3) Remove all ice from the storage bin to avoid contamination by the cleaner.
4) Unplug the icemaker. Remove the top and front panels.
5) Remove the cover of the reservoir. Remove any loose debris or scale.

6) Carefully fill the reservoir with the solution to the overflow point. If necessary, use a
small brush to clean the inside of the reservoir.

7) Refit the reservoir cover.
8) Check that the operation switch is in the “ON” position.
9) Refit the front and top panels.

10) Allow the icemaker to stand for about 10 minutes, then plug in the icemaker to make
ice with the solution.

11) With the water supply tap open, allow the machine to continue icemaking for a further
20 minutes. Open the access flap and press the stop button.

12) Allow time for the gear motor to stop and the water system to drain.
13) Allow the icemaker to make ice for approximately 10 minutes.

14) Pour warm water into the storage bin to melt any ice down the drain.

Note: 1. If the machine has heavy deposits of scale, repeat the complete cleaning
procedure.

2. Do not increase the proportion of cleaning solution to shorten cleaning times, as
this may lock the auger when completing item 10).

<STEP 3>

Note: Sanitising should always be completed after cleaning or alternately as an individual
procedure if conditions exist to make it necessary.

Use 2.8 litres of the sanitising solution to sanitise the icemaker.

15) Follow items 1) to 14) to complete sanitisation of the water system.
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lll. TECHNICAL INFORMATION

1. WATER CIRCUIT AND REFRIGERANT CIRCUIT

[a] FM-170AKE(-N), FM-300AKE(-N), FM-480AKE(-N), FM-600AKE(-N), FM-600AKE-
R452(N)-SB

PRESSURE SWITCH CONTROL WATER VALVE

FAN MOTOR

COMPRESSOR  FLOAT SWITCH

CONDENSER ACCESS VALVE

HEAT EXCHANGER
* FM-480AKE(-N), FM-600AKE(-N) only
350 mm 800 mm
=— WATER INLET
( LE‘:
C
RESERVOIR

EVAPORATOR

— 24
L — WATER OUTLET

FLUSH WATER VALVE

Pressure Switch

[FM-170AKE(-N)]
Cut-out 1.57 + 0.15/0 MPa
Cut-in  0.98 + 0.15 MPa

[FM-300AKE(-N)]
Cut-out 2.85 + 0.15/0 MPa
Cut-in 2.30 +0.15 MPa

[FM-480AKE(-N)]
Cut-out 3.14 + 0.15/0 MPa
Cut-in 2.26 + 0.15 MPa

[FM-600AKE(-N), FM-600AKE-R452(N)-SB]

Cut-out 2.65 + 0.15/0 MPa
Cut-in 2.20 + 0.15 MPa
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[b] FM-750AKE(-N), FM-1000AKE(-N), FM-750AKE-R452(N)-SB, FM-1000AKE-R452(N)-
SB

PRESSURE SWITCH CONTROL WATER VALVE

FAN MOTOR
COMPRESSOR  FLOAT SWITCH
CONDENSER - ACCESS VALVE
' HEAT EXCHANGER
350 mm
| { EVAPORATOR
=— WATER INLET
1F —
DRIER /f = RESERVOIR
EVAPORATOR
EXP.V
EXP.V

—

FLUSH WATER VALVE/

— WATER OUTLET

Pressure Switch
Cut-out 3.14 + 0.15/0 MPa
Cut-in 2.26 + 0.15 MPa
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[c] FM-1200ALKE(-N), FM-1200ALKE-R452(N)-SB

E.P REGULATOR

—

SOLENOID VALVE f

CONTROL WATER VALVE
FLOAT SWITCH
EVAPORATOR \
il
EXPV /| EVAPORATOR
o
EXP.V o

FLUSH WATER VALVE /

= /Wf
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RESERVOIR

— WATER OUTLET



[d] FM-1800ALKE(-N), FM-1800ALKE-R452(N)-SB

E.P REGULATOR

_ \J

E.P REGULATOR

SOLENOID VALVE

—

CONTROL WATER VALVE

EXPV |/

FLOAT SWITCH

EVAPORATOR

EVAPORATOR

—

EVAPORATOR

== WATER INLET

RESERVOIR

FLUSH WATER VALVE

v

FLOAT SWITCH
CONTROL WATER VALVE
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—= /~ WATER OUTLET
=— WATER INLET

RESERVOIR

— WATER OUTLET



[e] FM-480AWKE(-N), FM-600AWKE(-N), FM-480AWKE-R452(N)-SB, FM-600AWKE-
R452(N)-SB

PRESSURE SWITCH CONTROL WATER VALVE

FAN MOTOR

COMPRESSOR  FLOAT SWITCH

WATER-COOLED

_CONDENSER — ) AccEss VALVE

HEAT EXCHANGER

* FM-480AWKE(-N): 400 mm
| I FM-600AWKE(-N): 800 mm

—— WATER INLET

RESERVOIR
\ EVAPORATOR

L — WATER OUTLET

FLUSH WATER VALVE

Pressure Switch

[FM-480AWKE(-N), FM-480AWKE-R452(N)-SB]
Cut-out 3.14 + 0.15/0 MPa
Cut-in 2.26 £ 0.15 MPa

[FM-600AWKE(-N), FM-600AWKE-R452(N)-SB]

Cut-out 2.65 + 0.15/0 MPa
Cut-in  2.20 £ 0.15 MPa
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2. WIRING DIAGRAM
[a] WIRING DIAGRAM

FM-170AKE(-N) (Auxiliary code: C-0 or earlier)

SET No.

L N GR/Y
- ®
PROTECTION 477 20
-LINE 10A g
BR TBU ros T K
SURGE ABSORBER (VARISTOR) | [I2I3T4I5T6I7IBI9 MO T2H3Lal XAy
BK | Nw oA e T
START CAP.
60MFD
ABSORBER
s M are SERE1ERENEURR N—_— s
. I
i | ERREGTEBIHALD ay |
= Y |10 ! i
N | ___________ —
“STARTER ' o
i XA
= | Ml [ [BIN CONTROL SWITCH
i 12— om0
Vol S DBU
[
BR | rjﬂxa [5] IPROTECTION SWITCH
FANOTOR . i <
& THERﬁAL;_/; [EY) 8]
PROTECTOR ! 9 ~ |
| [f0———
B
. 12 .
I sl |
| oNd |
: A RN ) gy g 1)
- Kl v GX)
I oN3 |
iCN1 (XA}]i
FUSE ' ] |
3.15A HVHY ) |
[
T i '
f B 8] |
_____ . c
§03432, CONTROL WATER VALVE 5] |
| RELAY-X5 Y 4]
Ug_—“% | R E R I3
22800 SPARK KILLER 2]
IV 1
BR '
A P— = WIRE COLOR CODE
= 0 ORANGE
R RED
= 0 BR BROWN
G GRAY
R LBU _ [LIGHT BLUE
A P PINK
Y YELLOW
Y VIOLET
BK BLACK
W HITE
GRIY | GREEN/YELLOW
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FM-170AKE(-N) (Auxiliary code: C-1 or later)

SET No.
L N GRIY
5 D 20
PROTECTION
-[INE 10A g
_____________________ R
B 50 0B o
SURGEABSOI\RI?ER(VARISTOR) I [(T2[34I5T6ITT8IONOMIA2MINA  (xay
BK ' Mw oA A e T ]
START CAP.
SURGE
ABSORBER
B
S | [EREGHBRAIINED oy |
i |
—_ Vi ! '
I e 1
. CN5
_ XATI
B | N [BIN CONTROL SWITCH
7 = o LY
| b T DBU
BR| rjﬂxs [5] IPROTECTION SWITCH
A 61— PRESSURE
FAOTOR RIS . & e
BR) THERMAL_— (LBU) | B~
PROTECTOR . o] — ~ ]
0 R
I }—2 T BR
I i3 |
| CNd |
: o, %Y moarswncy
OPERATIONSWITCH | 2% ‘ | 2l—3IF  ®RE--T—-160)
1 | o ™) | : Cé | GY (BK)
BU +_2u ) vy
CONNECT — (0] [ES i XA
CORRESPONDING i FUSE CN1 ] !
INPUTLINE = - = ey o~ " 3.15A 0] |
V| 1V ki 5 o] .
W (8] |
iy
''''' 2l 6] .
lﬁ;?‘;j’z . CONTROL WATER VALVE 5] |
| RELAY-X5 Lo 4]
Ug—_;\gul R =7 BR E |
ey 2]
il
& ul. WIRE COLOR CODE
| ORANGE
i R RED
I BU BLUE
FLASHV}A—T%RVALVE N1O | DBU _ |DARK BLUE
= 0 (XAY]: BR BROWN
= 8] | G GRAY
7] LBU LIGHT BLUE
5 ! P PINK
5| Y YELLOW
4 v VIOLET
3] | BK BLACK
2| W WHITE
1 . GRIY__|GREEN/YELLOW
|
_______ _
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FM-300AKE(-N) (Auxiliary code: D-0 or earlier)

L N GRIY
: iR
PROTECTION
-[INE 10A g
_____________________ ;
08 o |
! (2T TeT7T8Te TOTTTATaIAl rycny !
BR [8U [N A I ]
CAPACITOR
P - L BR) comprESSOR
RELAY [0 o] D O 1 A 6 6 6 6 -
140G | 1123415617180 [o[1M21ska] CN7
co . oA
oM —
—-—- ! o5 L
| [{XAY |
) . 7] 1BIN CONTROL SWITCH1
BR | -k . )
N O T |
£ |_I_?— | T0BU
GEARMOTOR]I 1 E . AP 64F | [5] |PROTECTION SWITCH1
fd 3 W ' 65—
g THERMAL m | T (S
PROTECTOR | 18— PRESSURE
i BR . - 19— SWITCH
e o 1
A ]
e i |
| K
i o |
X [XAY rBU FLOAT SWITCH_
FAN MOTOR | K m &)
= | | =
Y (BR) THERMAL __—— (BU) 13] o &S
PROTECTOR i CB & 1 )
i [{XA} i
___________ | (XA
OPERATION SWITCH 2 ] ' ' % '
1. 20 I | gl 1K
BU v BY) ! T w
—) it g | o —
" 7 1 T
\NSFORVERT FUSE 3.15A 6] | ° %S)
TRANSFORMER-1 A 1
4(Y) = =~ % !
R 1V(EY) W 3] |
g i
CONTROL WATER VALVE KA
i [BUW Nio |
SPARKKILLER XAY |
T 8 1
—HH— all
FLASH WATER VALVE % |
) 4] |
=7 DBU/Y = !
SPARKKILLER %
—L—II—'\Mg—' 127 DBU @
=-- U T 8U EVAPORATOR
' OUTLET
------- . THERMISTOR
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SET No.

17

WIRE COLOR CODE
[¢) ORANGE

R RED

BU BLUE

DBU DARK BLUE
BR BROWN

G GRAY

LBU LIGHT BLUE
P PINK

Y YELLOW

A% VIOLET

BK BLACK

W HITE




FM-300AKE(-N) (Auxiliary code: D-1 or later)

L

BR
PROTECTION
-LINE10A"

BR

N

GR/Y

LBU

CAPACITOR
BU

BR) COMPRESSOR

)l !BIN CONTROL SWITCH1

74

1]
BR I‘*\ a o
1x3 TR Y BRT
OL!_-?— 4 DU
GEARMOTOR1§ CAP. 6F | 5| |PROTECTION SWITCH1
720 W 6]
0" THERWAL e—r : 7]
PROTECTOR | ] PRESSURE
BR ' I_k 9
1x¢ g
| -+ [ E
R
| I
] L
| ol D |
FAN MOTOR 1 ' ] Pl
—~ | A PRSI/
Y (BR) THERMAL— (BU J 13] -
Rl PROTECTOR (®0) |CB o | GY (BK)
....... , . o,
11
PERATION SWITCH ' o B
OPERATION SWITCH "oy B9 | ! % “BK
BU I ? L W
1 iy 3
I_._-J_. | ICN1 =0
TRANSFORVER-11™ " [y FURES1A L @
i P [ E 7]
R Ve w lCNQ 3 |
IV 2
CONTROL WATER VALVE Pl |
R &7 LBUW 2 CN10
Ho bg)%)]l
| =
FLASH WATER VALVE i ol
& | ofl
i 31
| % EVAPORATOR
h =, DBU OUTLET
| N THERMISTOR

SET No.

17

WIRE COLOR CODE
(0]

ORANGE
R RED
BU BLUE
DBU DARK BLUE
R ROWN
GY GRAY
LBU LIGHT BLUE
P PINK
Y YELLOW
V VIOLET
BK BLACK
W WHITE




FM-480AKE(-N) (Auxiliary code: D-0 or earlier)

L

BR
PROTECTION
-LINE 20A

N GRY

SET No.

18

|— ''''''''''''''''''''' 1
0B K1 |
! NIHKID B G G N AE A,
BR [BU [N A A O 0 ]
RUN CAP. COMPRESSOR
— . T7R%C AR e e 77
1 - T( el | [I2rsT4TsT6 [7T8 o Troftif2ftsfi4] [XAN .
%O I, 5| GY §—— PROTECTOR I o T I
] X 5
R STARTCAP. L __ _ _ISTARTER | (XA
|4 = [1] . BIN CONTROL SWITCH1
| 2——7g0 B ]
o] ! : 3}
[ 1 D8
GEARMOTOR 1 CAP. 61 i [5] | PROTECTION SWITCHf
[ ; W 3
o 0 ! 1 v BK
e | T .
: Kl v PRESSURE
] BR Tk, O— SWITCH
| oonXe 0
R --?_ l H
| 17 |
] 1_ ]
! CN4 !
! parl (B poarswimon
FAN MOTOR1 | L |—,—En/ -
- ! 2 P R~ — -6y
(BRYHERMAL (BU) | L3 % )
PROTECTOR ' CB CN3 '
FAN MOTOR2 ' [{xAl l
oy | 1
5 (BRYHERMAL (BU) I 110 S
RELAY-X PROTECTOR . EEIGOAKEN | oW |
| HEATER | v
Y : W) ! 7% hod
| 6]
T .l ®
OPERATION SWITCH & H | 7] |
L 1.2 200 ! I 5l
BU L™ W | 7 |
!_‘(o, TR | |
TRANSFORVERA T | v ' rusessa v N |
Uv(w)P ] i

4|
R e W

CONTROL WATER VALVE

R =/ LBUW
SPARKKILLER

FLASH WATER VALVE

DBU/Y

=7
SPARKKILLER
L - ]

75

WIRE COLOR CODE

o ORANGE
R RED
BU BLUE
DBU DARK BLUE
BR BROWN
G GRAY
LBU LIGHT BLUE
P PINK
DBU @ Y YELLOW

, DBU EVAPORATOR V VIOLET

| OUTLET BK BLACK

' THERMISTOR W WHITE




FM-480AKE(-N) (Auxiliary code: D-1 or later)

JZAEA(

L N GRIY
BR
PROTECTION yJ” @
-[INE 20A
AR
BR T80 I
RUN CAP.  COMPRESSOR
= el ]
—_ =(R | EE
THERMAL
T , GY ST PROTECTOR ¢
R STARTCAP. |_ _ __ | STARTER !
BR |
3
L T
GEAR MOTOR 1
- CAP. 6uF I
J 1
0 THERMAL |
PROTECTOR '
BR
| M
= ?-
R
1
I
FAN /M_olgs i
Y[ BRITHERVAL— (BU) '
PROTECTOR | CB
FAN MOTOR2 p
y 2l
(BR)THERMAL -~ (BU |
PROTECTOR EMASOAKEN :
----- |
[ ) HEATER ! |
' J 1
''''' -1
OPERATION SWITCH |-L !
1 2 ! ]
iy
ISEORMER- FUSE 3.15A
TRANSFORMER-1 = g H
4Y) 1 2
R 12V (V) W ]CN9
H
CONTROL }V&ER VALVE ._ﬁv g
g U
= Buw | :
| Elt
FLASH WATER VALVE !
Lol |
=/ DBU/Y ;

76

zo
X&

'BIN CONTR% SWITCH1
DBU

IPROTECTION SWITCH1

PRESSURE
| ]LBU FLOAT SWITCH
[ LS

oY BK)

o] [Sofor >~ [eofro] )

=T
=<|=<

)
Z o
£ EEE

N

B
EREEEEE=lCEE X [=]
S

7

ol<|=|w

S SR W SO e e il b

CN10
| [{%A)]
X
16]
5]
x4
3]
v DE
Lmosu EVAPORATOR
i OUTLET
THERMISTOR

SET No.
18

WIRE COLOR CODE
[¢] ORANGE

R RED

BU BLUE

DBU __|DARK BLUE
BR BROWN

GY GRAY

LBU  |LIGHT BLUE
P PINK

Y YELLOW

v VIOLET

BK BLACK

W WHITE




FM-480AWKE(-N) (Auxiliary code: D-0 or earlier)

L N GRIY
- @
PROTECTION
-LIKE 20A »
o8 :
|
! (LREGEIEEIMRRE ooy
BR LBU | R R O O
RUNCAP.  COMPRESSOR
PR e L LT " CN7 ]
e | (RELETEERMRRE ey
PROTECTOR L |
I ons |
R STARTCAP. L_ __ _ _ISTARTER | XA) |
| | | 7] | BINCONTROL SWITCH1
BR - Bl
| 2—;—@—‘
" Deu BK)
G] ¢ oo 3
[ [y] | 08U
GEARMOTOR 1 ¢[ CAP. 60F i 5] | PROTECTIONSWITCH
? W . (61—
T THERMAL et | Ty~ 6K ]
1 vV
B PROTECTOR ! i Y PRESSURE
BR ! L_\ B SWITCH
P ol
T [l
RO 2 |
: i
| |
| oNg
FM-480AWKE-N ! [%A)] | L8u _FLOAT SWITCH,
|y HERERTy) ) ! 2! PR F=-Tm
Yl J ! . o e
|

[}
RELAY-X5

|
i 1o
. AW L4
| 1TV LA
. 75
6
! o ! (®s)
| [4] |
. EINN
13
! af
lent ul
FUSE 3.15A [{vH
e i |
ng) 2VGY) W 12 l
: CN10
!CNQ] E)]!
CONTROL WATER VALVE B
7]
R =/ LBUW 16| |
SPARKKILLER [5]
L by 4 !
AW 3] |
FLASH WATER VALVE % DBU @
= bBU EVAPORATOR
"=/ ToBUY | OUTLET
SPARKKILLER ! THERMISTOR
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SET No.

18

e
m

OLOR CODE
ORANGE

RED

BLUE

C

DARK BLUE

BROWN

<[R|B(E

GRAY

'_OUJUUJ/Uoé

ve)
C

LIGHT BLUE

PINK

YELLOW

VIOLET

=~

BLACK

<[w[<[<[]

WHITE




FM-480AWKE(-N) (Auxiliary code: D-1 or later), FM-480AWKE-R452(N)-SB

SET No.
18

L N GRIY
BR
PROTECTION JH @
-LINE 20A
0B
| (T
BR LBU — MY
RUN CAP. COMPRESSOR
oy e
= " THERMAL i Alzlskels]
.__ S PROTECTOR ; o5
| [{XA}]
..-I R STARTCAP. STARTER | rk T>!BIN CONTROL SWITCH
BR 7 -
| Mxs BT D80 O K]
ol =%~ B Dau
GEARMOTOR 1 CAP. 64F | 5] IPROTECTION SWITCH1
jil ' o
0 TRERUAL | 's‘
PROTECTOR , g ¥ PRESSURE
S G@r
X4 fio
gy p
R 1 |
. ’
[ oNg |
1 1
FU-480AKE-N | K’jA)] B0 FoaT switcH !
| yy N |y ) e g 117
| 3
0g o [ (BK)
| [EXAN|
' 11
| 10)
; Y=
| : v n)
\ oK
! ]!
' N
3 |
h
CN1
L._ .1 ! |
TRANSFORMER-1 '[(V'j}] |
" i
R V(@Y W oN10 ! WIRE COLOR CODE
focayl 0 ORANGE
CONTROL WATER VALVE ' R RED
7] | BU BLUE
R =/ [BUW ' DBU DARK BLUE
| BR BROWN
. X GY GRAY
[ LBU __|LIGHT BLUE
FLASH WATER VALVE . DBU P PINK
@ =T | | DBU EVAPORATOR Y YELLOW
i i OUTLET V VIOLET
L J THERMISTOR BK BLACK
————— W WHITE
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FM-600AKE(-N) (Auxiliary code: D-0 or earlier)

PROTECTION
-LINE 25A'

LN T

CRANKCASE HEATER
AR

(W)E } W]

NOISE SUPPRESSION
CAPACITOR

RUN CAP. COMPRESSOR

SET No.

18

T1o111[12[13[14

RELAY-X5

79

R STARTCAR= |, —-—- LR™®S : pg ONT ]
T - T( v | [I2lsT4TsTeT 7T 8T9 MoltiTil1st] XA i
0 ‘gﬂ GY S PROTECTOR I [ |
STARTER! 5 ! CN5
[I— | XA |
| | 7] !BIN CONTROL SWITCH1
B '_J’U 2+
X3 =l
o] | 4™ 3
4] | DBU
GEARM(P)TORM: . CAP. 64F | % [PROTECTION SWITCH
0 THERMAL 2 w | T BK__]
PROTECTOR . g v PRESSURE
1 R 9] : SWITCH
TRELAY-XG | Mlx [0 i
R I o et "T_ ﬂ 1
| | DBU DBU | 12 |
Ny . g |
Lt | o !
BR I XA LBy FLOAT SWITCH ‘
. T A
| il
FAN MOTOR1 (BOTTOM) BRRUNCAP ' % v 2 R -~ —-J6U)
— | Klgy) GY BK)
f _ ETHERMAL (BR) | CB N3 |
(6RY)  PROTECTOR , (XA}
FAN MOTOR? (TOP) | |
Py | i
BR) THERMAL " (8] ! El !\?VK
SROTECTOR FM-00AKE-N | v
I FERTERt - 10 ]
W) W) | 6] |
W ! ox &)
| 4] |
! &l
: 2] !
| K
|CN1 |
FUSE 3.15A :[{VH)I |
—1
- B oo WIRE COLOR CODE
R TVGY) W | (XA)]| [e] ORANGE
8] | R RED
CONTROL WATER VALVE I % i g;u SI/_\LIJQEKBLUE
/;\ 1 o BR BROWN
R =7 LBUW | I G GRAY
SPARKKILLER | 4 [BU _ |LIGHT BLUE
. 3
_|:|I_|.-\_p_l\,j— | ol P PINK
| a DBU Y YELLOW
FLASH WATER VALVE X L pBU @EVAPORATOR v VIOLET
oy | | OUTLET BK BLACK
= DBUIY . . THERMISTOR W WHITE
SPARK KILLER L. _
'___:l



FM-600AKE(-N) (Auxiliary code: D-1 or later), FM-600AKE-R452(N)-SB

L GR/Y
BR
PROTECTION @ J, @
-LINE 25A
BR LBU !68 K1 !
CRANKCASE HEATER | (LRUTTEIEETITAT o,y
| v NOISE SUPPRESSION mnddnddn =
/T CAPACITOR
() w)
1 RUN CAP. COMPRESSOR
—4H 444 g
R START CARL | AIElAIsIelrIelonaimzand CN7 -
PROTECTOR IR — WX
STARTER! 4 -
sl | [_#\ \BIN CONTROL SWITCH1
BR
| Malxs
S " DBU
GEAR MOPTOngz! . | C?P' 6uF | |PROTECTION SWITCH1
i
0 THERMAL W |
PROTECTOR PRESSURE
BR SWITCH
L RELAVG RN
—f i S
: 'DBU DBU ]
[ ,l !
- —LBU | :
BR
i LBU  FLoaT swiTcH
FANMOTOR1 (BOTTOM) o RUN CAP. i - = =BU
(8U 1 l (BK)
m&ﬁHERMAL :BK )
PROTECTOR CB
FAN MOTOR2 (TOP) l
= :
(BR) THERMAL— (BU) |
PROTECTOR FN-610AKE-N ' l
| _WHE'ATE_Rf T |
: 1 ' =C
[2W = T 1 |
OPERATION SWITCH R) ' '
17 b3V I
BU 207_BY) w |
« 0 BR) 'ON1
R - ruse s IivH
TRANSFORMER-1 v (w) =~ fe
fexy) P | '7
R 12V(GY) W 'CNL—Q
[ifvA
CONTROL WATER VALVE —7
'_GR —g} [BUW 12
ﬁ_i
Bl
FLASH WATER VALVE | - 5 EVAPORATOR
: ) OUTLET
DBU/Y l N THERMISTOR
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SET No.
18

WIRE COLOR CODE
(6] ORANGE

R RED

BU BLUE

DBU DARK BLUE
BR BROWN

GY GRAY

LBU LIGHT BLUE
P PINK

Y YELLOW

\ VIOLET

BK BLACK

W WHITE




FM-600AWKE(-N) (Auxiliary code: D-0 or earlier)

PROTECTION
-LINE 25A

Lo
TRANSFORVER-1

2
R 12v(@GY) W

CONTROL WATER VALVE

L N GRIY
“ @
_____________________ ;
BR e :_OB1 sl Tareromrag K I
CRANKA%“SEHEATER 3 (T2l 3T4T5T6T7T 81910 r2[13[14] [XAY .
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FM-600AWKE(-N) (Auxiliary code: D-1 or later), FM-600AWKE-R452(N)-SB
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FM-750AKE(-N) [Auxiliary code: A-2 or earlier]
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FM-750AKE(-N) [Auxiliary code: A-3 and B-0]
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FM-750AKE(-N) [Auxiliary code: B-1 to D-0]
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FM-750AKE(-N) [Auxiliary code: D-1 or later], FM-750AKE-R452(N)-SB
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FM-1000AKE(-N) [Auxiliary code: A-2 or earlier]
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FM-1000AKE(-N) [Auxiliary code: A-3 and B-0]
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FM-1000AKE(-N) [Auxiliary code: B-1 to D-0]
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FM-1000AKE(-N) [Auxiliary code: D-1 or later], FM-1000AKE-R452(N)-SB
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FM-1200ALKE(-N) [Auxiliary code: A-3 or earlier]
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i —0 3 LBUMW [ LIGHT BLUEW/WHITE
1 2 W P/BK PINKw/BLACK
HEATER? 1 W/BK _|WHITEW/BLACK
w DBU EVAPORATOR
W OUTLET Y/BK_ | YELLOWW/BLACK
THERMISTOR WY |[WHITEW/YELLOW
- O/BK__| ORANGEW/BLACK
BRW _| BROWNW/WHITE
W/R___|WHITEW/RED
BKIW _| BLACKW/WHITE
DBU/Y_|DARK BLUEW/YELLOW
V/BK | VIOLETW/BLACK
BK/R__|BLACKW/RED
DBU/W_| DARK BLUEW/WHITE
RIY REDW/YELLOW
PW | PINKWWHITE
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FM-1200ALKE(-N) [Auxiliary code: A-4 and B-0]

L

BR
PROTECTION
-LINE 10A

GR/Y

1@

o
\  [EBEEEIEIERE

— 4 Il F|HH F

SET No.

13

SOLENOID VALVE iR RRERA RN
Il [RGB EIATRAED _!
R 1
MRy e
LI LY
R [{(XA
4 | ] [BINCONTROL SWITCH!  BIN CONTROL SWITCH?
BR 1
, t|x3 % Y BR)
FUSE3.15A[/] [ 1 o DBU
GEARMOTOR! o] CAP. B4F BRW| 5] lbrotecTionswircHt  proTECTION SWiTGH2
L IR 5]
BRW THERVAL %o WR ! a v (BK)
PROTECTOR | & | v
GEARMPOTOR,T? n - CAP. 6F | % '
C —
THERMAL 11
PROTECTOR P | CB 2] |
1 3l 1
_ _TRANSFORMER _ "
200 | e | LBU
OPERATIONSWITCH | — ) | : (XA FLOAT SWITCH
1 e
BKRR BU (8U) =1
200 o ! | 2 P R) o_‘rj_ T(8U
T | ZH—
@) )
] ,CNt 5 oY BK)
T |~ Gy~ [{VHY] CN3
e PIBK i 1 {ﬁA)]l
2357] VY WY . 2 1] ) l
CN9 Nl
|[(VH 9 tw
CONTROL WATER VALVE 1 X1 8 iyl
) T 1 M —st
Ry T TBUW : 2 51 Ilc’) [ {R!S o ES)){RS
SPARK KILLER [ 2 BTy T|'> ?
X2 [4
1 =
5 - WIRE COLOR CODE
| a | 0 ORANGE
FLUSH WATER VALVE I — R RED
- BU BLUE
e BEUY | | DBU _|DARKBLUE
SPARK KILLER , . BR BROWN
CN10 GY GRAY
| ﬁA)ll LBU _ |LIGHT BLUE
18] P PINK
| 7] Y YELLOW
| % | v VIOLET
5] BK BLACK
o EATERT . 1, W WHITE
1 3] LBUW _|LIGHT BLUEW/WHITE
i | 2] m P/BK__|PINKw/BLACK
7 W/BK__|WHITEW/BLACK
W L EVAPORATOR
il ! 1 DBU OUTLET Y/BK | YELLOWW/BLACK
L J THERMISTOR WIY WHITEW/YELLOW
—— - O/BK__|ORANGEW/BLACK
BRW _|[BROWNW/WHITE
W/R___|WHITEW/RED
BKIW _[BLACKW/WHITE
DBU/Y_|DARK BLUEW/YELLOW
V/BK __|[VIOLETW/BLACK
BK/IR __|BLACKW/RED
DBU/W _|DARK BLUEW/WHITE
RIY REDW/YELLOW
PW | PINKW/WHITE

92




FM-1200ALKE(-N) [Auxiliary code: B-1 to D-0]

PROTECTION

-LINE 10A

L .
& -t

|— _____________________ 1
0B K1 I
| (41213141516 T7T8 T9TOTAH2AT3M1 AN .
BR LBU AN A A ]
SOLENQID VALVE
BRIN=/BU) RN EE NN _
R CN7 |
4 ol 1234 !
[tT213T4T5T6 T7T8 oMol 11T XA |
cns |
BR % (XA)]i
Ul Lo X3 \BIN.CONTROL SWITCH1  BIN CONTROL SWITCH2

GEARMOTOR 1 1 AP 6uF
P LA

DBU -  (BK)

DBU

(BK)

< |<

~<

I
T
|
iPROTECTION SWITCH1  PROTECTION SWITCH2
|
1

PRESSURE
A—‘ SWi %CH

P Lt
THERMAL _2 W
PROTECTOR
GEARMOTOR 2 CAP. 6F
P 1 P -
THERMAL P
PROTECTOR
HEATER1
(W) A, (W)
Y
w) HEATER2 .,

OPERATION SWITCH
L 1.7

BU

FUSE 3.15A
=l

BRERIe[=N[a[~]w[n]=]
<

=2
=
=F

| BU  PoaTSWITCH,
!—l—)ff/_ —-J@By)

SET No.

13

24(Y)
R Ve W

CONTROL WATER VALVE

Jany
R =7 LBU
SPARKKILLER

FLUSH WATER VALVE
Car

=/ DBU
SPARKKILLER
L - ]

93

93

P EVAPORATOR
| OUTLET
- THERMISTOR

WIRE COLOR CODE
O [ORANGE

R RED

BU [BLUE
DBU_|DARK BLUE
BR__[BROWN

GY _[GRAY

LBU [LIGHT BLUE
P PINK

Y YELLOW

vV |VIOLET
BK__[BLACK
W___|WHITE




FM-1200ALKE(-N) [Auxiliary code: D-1 or later], FM-1200ALKE-R452(N)-SB

L N GRIY SET No.
PROTECTION @ ”J,, m 13
-LINE 10A' ;
i~ T
Voo l2]31415161718] [;()QA}]
BR [BU | el N O O 0
SOLENOID VALVE
( o | ] 4 [ -] - PR
R [~ CN7 !
2131411617181
' s KAL)
| CN5 |
BR rk\ [{XA}]
7 . q_lxs 7] 'BIN CONTROL SWITCH1 BIN CONTROL SWITCH?
H
GEAR MOTOR 1 [ AP 6F : ; =
{wa |:|
0 THERWAL W | [5] |PROTECTION SWITCH1 ~ PROTECTION SWITCH?
PROTECTOR ; E -
GEARMOTOR 27| . CAP. 64F | i v
P : y 5] PRESSURE
THERM | L
| PROTECTOR - [ 11 I
] 120 «
I_'l'\|X4 d |
L CNd
i {%S’ﬂ_| B0 FLOAT SWITCH
" o EER by . %—l, Sy = )
| 2] GY BK)
ons |
5
J HEATER? : CB s
() (W) l e
6
RELAYXG " El g )y
I 71 I\C/J . i
(] 'E‘ [] A
_____ =z g P S, 4@
OPERATION SwiTCH [ 2 = ' g 1Y | :
L% | ' 3] !
BU I o | 1 I
(o e —— | N1 [1]
i \ Ly
i FUSE 3.15A [{VH}]
reansrorueR | Ry ! f I WIRE COLOR CODE
7 ' O [ORANGE
R 12V(GY) W CNO CN10 R
I XA I RED
=g BU _[BLUE
| ]
CONTROL WATER VALVE i Ixt i D IDARKBLUE
=7 [BU e 6 BR |BROWN
g 1 GY _|GRAY
| befd | LBU [LIGHT BLUE
o B 3 P__[PINK
FLUSH VATER VALVE [ : :im v [YELLOW
= — o0 : i g‘L’f}'E(E’?ATOR vV |VIOLET
THERMISTOR  [BR—{BLACK
 S—— W __|WHITE
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FM-1800ALKE(-N) [Auxiliary code: A-3 or earlier]

L N GR/Y
: iR
PROTECTION _ _ _ _
-[INE 10A g [OB ]
i (ER BRI ERAGE J‘
BR w T i ) - BIN CONTROL SWITCH1
®
(DBU)
SOLENOID VALVE - | _ (BK)
] CN7
‘F (T2T3T4T5 67 BIORONTIZINA  int ‘ BIN CONTROL SWITCH2
R ! ®)
TT:S (DBU)
X - - (BK)
BR NS
R [{XAY BIN CONTROL SWITCH3
BR a R (R)]
ks 12 DBU (DBU)
FUSE 3.15A M | % BK (G
CEARMOTOR 1of CAP. 64F B [5| {PROTECTION SUITCHT  PROTECTION SWITCHZ
g talivey WR
BRW THERMAL C WR % \ N, (BK) N (BK) N |
PROTECTOR g v PROTECTION SWITCH3
GEAR MOTOR 2 CAP. 6F | 9] -
> . W CB 1_? | FLOAT SWITCH2
THERMAL 1y o
PROTECTOR P 2} [0 R_—_TI26)
GEARMOTOR3 3, 13— ® BK)
. CAP. 6yF
P 1 W CN4
THERMAL - XA [BU
PROTECTOR P o ) | I%SWI% ‘
— 0 PRI @)
TRANSFORMER il
o 3] oY BK)
OPERATION SWITCH N3
P 200 - ! Eo)
BKR BU W(O) MMMMJ—(E{) ! ! 1] !
‘ #l f{;m)] 'gﬁ BK
i G 19w
WiBK ‘R'L 1 e PBK ! % v :q Rt
u) 1 2 Ko () ©)
R 12V(GY) Wy | 6 I s
CN9 (5] 5 M@ (V)
- WATER SOLENOID VH 21
Py R VALVE-CONTROL 1 # _111 X1 % oY \_‘
| RELAY-X5 Lo - 1 IR WIRE COLOR CODE
_—3_9% & LBUW &3 1 DBUL L] [¢) ORANGE
S % 04 b2 o 13] W ] ©) R RED
WBK| | V8K Ny oW 14 X2 (V) (RSs BU BLUE
WATER SOLENOID 5] DBU __|DARK BLUE
VALVE-CONTROL 2 ! BR BROWN
ON10 G GRAY
ht oNe [(XAY] LBU _ [LIGHT BLUE
— XAy 88U L@ P PINK
e il T 18U EVAPORATOR Y YELLOW
R w* 2 8 OUTLET v VIOLET
| 3 5 THERMISTOR?2 BK BLACK
[ 3
NG n 4 W WHITE
— DBUIY ;ﬁ_?ﬂ - 3 LBU/W _[LIGHT BLUEW/WHITE
OBK| | PBK L d 15 2 W P/BK PINKw/BLACK
WATER SOLENOID 6] 1 DBU EVAPORATOR W/BK  [WHITEW/BLACK
VALVE-FLASH1 OUTLET Y/BK | YELLOWwW/BLACK
Lo THERMISTOR1 WY [WHITEW/YELLOW
= - O/BK | ORANGEW/BLACK
N - BRW__|BROWNW/WHITE
NS P W/R___|[WHITEW/RED
HEATERA mTVEERFsL%mO\D  RELAY-X6 BK/W __ [BLACKwW/WHITE
w e - DBU/Y | DARK BLUEW/YELLOW
o g VIBK __[VIOLETW/BLACK
wHEATER2 oM BK/R__|BLACKw/RED
AN DBU/W | DARK BLUEW/WHITE
HEATER3 RIY REDW/YELLOW
W) A A ) P/W PINKw/WHITE
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FM-1800ALKE(-N) [Auxiliary code: A-4 and B-0]

L N SET No.
wogon ) L@ oe - — 14

O FaDERREEGE R R |
BR LBU — A rlHrl4rl— - —
SOLENQID VALVE . - —
N7
| Te[7 [ [9NQTT20304]
o (BR) (8U) I (XA} ,
= | aklm v—-—-—-J
M CN5
R (XA]]
| ] [BIN CONTROLSWITCHT - BN CONTROL SWITCH?2
BR ’—k A
' X3 [3]—_DBU (BK) (BK)
FUSES1SATA | S~ 08U BIN CONTROL SWITCH3
GEARMOTOR 1] < CAP.6uF BRI | 2| brorecrionswcHt  proTeCTION SwiTCH2
o, WR [6]
BRW THERMAL - ! = v (BK) (BK)
WIR
PROTECTOR | £ [ v PROTECTION SWITCH3
i Mgﬁomb : |Z|CAP' o ' il Y FLOAT SWITCH2
P 0
THERMAL —emer—— | CB i il
PROTECTOR 2 0 [R I—=BU)
1
GEAR MOTOR’TSW . CAP. 64F | [13 | BR BK)
e ¢ PW CN4
THERMAL = (XAY] LBU FLOAT SWITCH!
PROTECTOR ! 1 ! - o
_ _TRANSFORVER_ | - P R— {—®
o Ll Y BK
operarionswitcH | —2 g | ! o ! ¢ (BK)
1/ 20V XAl
BKR BU 20y BY] ] | % |
| = oy i . bl
) | CNt i T
e (P |itve B Tw
WiBK| llI Eimay -u:;L
PIBK N I~ 1
zfgl 12V(GY) wiy Il % 'O I (O) : V‘n—(o)_'
oNg gHi (V)i@ rvﬂj’r)
RY (Vi [4] Y
CONTROLWATER ALV 7 o] e
.y LR WIRE COLOR CODE
SPARKTLER Leuw 15 A 08U © ORANGE
— TR e UMM (tszﬂﬁlb o B
I } BLUE
CONTROL WATER VALVE-2 | 5 | DBU__IDARK BLUE
. oo BR___|BROWN
o oW G GRAY
SPARMLER C[,(\‘)?A . %A)] LBU LIGHT BLUE
LEWHJ _:qu P PINK
Aa [BU I
1 '] G EVAPORATOR Y YELLOW
3 | 5] | OUTLET v VIOLET
13| 71 THERMISTOR2 BK BLACK
I 4] W WHITE
4 3] LBUW |LIGHT BLUEW/WHITE
| Bl zm P/BK__|PINKW/BLACK
FLUSHWATER VALVE-1 | L2 1 , 1 "oeu EVAPORATOR W/BK _IWHITEW/BLACK
o OUTLET Y/BK | YELLOWW/BLACK
L= OBK L THERMISTOR1 Wr WHITEwW/YELLOW
SPARKKILLER O/BK _|ORANGEW/BLACK
BRIW | BROWNwW/WHITE
W/R__ [WHITEW/RED
FLUSHWATER VALVE-2 BK/W__|BLACKwW/WHITE
ity DBU/Y_|DARK BLUEW/YELLOW
SPARKKILLER V/BK__|VIOLETW/BLACK
HEATER BK/R __|BLACKW/RED
| DBU/W | DARK BLUEW/WHITE

HEATER2 RIY REDW/YELLOW
W W . P/W PINKW/WHITE

W HEATER3 w
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FM-1800ALKE(-N) [Auxiliary code: B-1 and D-0]

L GRIY SET NO

- @
PROTECTION ,i” _____________________
-[INE 10A ) g "OB ! 14
' |
.
| OROCLGEIEOOAEE Gy |
BR [BU A A A A A A A~ ==
SOLENOID VALVE RN R
<] ! CN7 |
. [BR)[BU) | (T2l 3T 4T sTel 78T o101 M12[13[14 (XA |
R e '
! oN5
BR | N [{XA¥)
|l » BIN CONTROL SWITCH!  BIN CONTROL SWITCH2
[ |
o VI 7 O A ]
| B osU BIN CONTROL SWITCH3
| H iPROTECTION SWITCH1  PROTECTION SWITCH2
PROTECTOR H 61
—1 CEARNOTOR 2 | v e O & ]
1, CAP. 6F . & v PROTECTION SWITCH3
4@ P - | ot |
O THERWAL — . Iy 7
PROTECTOR | CB % | FLOAT SWITCH2
GEARMOTOI?S 1. CAP. 64F | i) ) ._‘T’_. BU)
P I P ' Mal_t
0 THERMAL - T | ik | BR (BK)
PROTECTOR . oNd
HEATER1 ! foxa] LBU  FLOAT SWITCHT
1 : :
™ AW ! 7] ) i )|
! B o )
| N3 |
X (XA
| [ 1
I
g_i_W*v
7V vq VN
sl O (O)(RS g E%(RS
. P (V)TRS;
TRARGFORVER |~ po FUSE 3.15A [{vHh R
" 0 =1 oY
BR Y R VG W 1 'R 1]
Bs 3011 1 DBUL L 4
pey v . o ]
| ﬁ | RELAY-X5 CONTROL WATER VALVE-1 M V)(RS)
=5, o) 5= !
o =828 Lk N Ny [BU |
SPARKKILLER i |
Ly El\]xz (XA
CONTROL WATER VALVE-2 = 8y @
T80 EVAPORATOR
= w 6l OUTLET
SPARKKILLER . 2 | THERMISTOR2
= 3| | WIRE COLOR CODE
2% 0 ORANGE
=780 EVAPORATOR R___{RED
| OUTLET BU___|BLUE
X THERMISTOR DBU__|DARKBLUE
| BR__[BROWN
: G [GRAY
_______ _ [BU _|LIGHT BLUE
T 3 ——
—a | RELAYXG v VIOLET
6482 | BK__[BLACK
R ol W [WHITE
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FM-1800ALKE(-N) [Auxiliary code: D-1 or later], FM-1800ALKE-R452(N)-SB

L e SET No.
PROTECTION @) ,,,L, + 14
-LINE 10A
BR LBU
SOLEWVALVE
BRI 0
R
R . ons ¥
BR | [{XA}]
] ?_]xs (1]~ BIN CONTROL SWITCH1 BIN. CONTROL SWITCH?
. 2
- o1 Y é BK) é K] E\§
GEARM CAP. 617 ' % v DBU BIN CONTROL SWITCH3
0 THERMAL %= = | 5| |PROTECTION SWITCH1 ~ PROTECTION SWITCH2
PROTECTOR ' % e
GEARM?TORZ 1 CAP. 6F | o R PROTECTION SWITCH3
o THERMAL e 2 | % |
PROTECTOR | FLOAT SWITCH2
GEARMOTOR ' CB li_ll 1
TRy AP, 64F | ol e nd
THERMAL 2 : i3 BR 7 (K
PROTECTOR | o I TR
w) HEATER1 ) | 1LJ|_E &OAT.SMV\LIQ__L-I,H
Wy L e 1 s e 1)
o HEATER?, ' 2 ® &)
) [ 3] o BK)
1w MEATERS : oNg
L V) s —w) | l_AHI
....... 1 " A B
OPERATION SWITCH!_ . | NI
| | ’ 8y 1 -
‘ B T | L5 — [
TR 1 1CN1 % P WIRS) VIRS
TRANSFORMER-1 ) FUEEWA iV pEE "l
Bl |¥ 0 ‘ T 3 ,gv
Rl RANGY) W [ 7_'_55.01
Enpt 3371 -CNS 1] =y o)
= " RELAY-X5 I[(ViR] | W (Rs)
ﬁ"'z CONTROLWATER VALVE-{ H b v
7 8262422 = =7 BU | |
] onto !
T%‘ll 25\F Dxappen
CONTROLWATER VALVE-2 , u o I LEEBEU %
- | alf 'EVAPORATOR
=t w OUTLET
1CN8 5
i o | THERMISTOR?
= == L2 2y
7958 9 | | 1] :@-
Reuavx | 20 =" §; DB 7485 EVAPORATOR WIRE COLOR CODE
- safs 3| I & | THERMISTOR! R I%ESMSE
FLUSH WATER VALVE-1 P (g - EZ‘&BLUE
o S~ -
. | RELAY-X6 1BU__|LIGHT BLUE
FLUSH WATER VALVE-2 Y ol | P JEhK
- 2 Y |VELLOW
= BK__[BLACK
W IWHITE
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[b] CONTROL BOX LAYOUT

FM-170AKE(-N)

CB

CONTROLLER BOARD-MAIN

OB

CONTROLLER BOARD-OPERATION

X1

POWER RELAY (CONTROL WATER VALVE, ON BOARD)

X2

POWER RELAY (FLUSH WATER VALVE, ON BOARD)

X3

POWER RELAY (GEAR MOTOR, ON BOARD)

X4

POWER RELAY (COMPRESSOR, ON BOARD)

X5

POWER RELAY (GM DRIVE)

S3

OPERATION SWITCH

OL

CIRCUIT PROTECTOR (10A)

SA2

SURGE ABSORBER (LIGHTENING ARRESTER)

FUSE 3.15A
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FM-300AKE(-N), FM-480AKE(-N)

CB CONTROLLER BOARD-MAIN

OB CONTROLLER BOARD-OPERATION

X1 POWER RELAY (CONTROL WATER VALVE, ON BOARD)
X2 POWER RELAY (FLUSH WATER VALVE, ON BOARD)
X3 POWER RELAY (GEAR MOTOR, ON BOARD)

X4 POWER RELAY (COMPRESSOR, ON BOARD)

X5 POWER RELAY (GM DRIVE)

S3 OPERATION SWITCH

oL CIRCUIT PROTECTOR (10A: 300AKE / 20A: 480AKE)
C1 CAPACITOR (GM1)

F FUSE 3.15A

TR TRANSFORMER
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FM-480AWKE(-N), FM-480AWKE-R452(N)-SB

o [ @ 0
m ]
im0 — e O r—r—— 3 O)
gp e
B ]
il — M
o m — C mn
@] -

CB CONTROLLER BOARD-MAIN

OB CONTROLLER BOARD-OPERATION

X1 POWER RELAY (CONTROL WATER VALVE, ON BOARD)
X2 POWER RELAY (FLUSH WATER VALVE, ON BOARD)
X3 POWER RELAY (GEAR MOTOR, ON BOARD)

X4 POWER RELAY (COMPRESSOR, ON BOARD)

X5 POWER RELAY (GM DRIVE)

S3 OPERATION SWITCH

oL CIRCUIT PROTECTOR (20A)

C1 CAPACITOR (GM1)

F FUSE 3.15A

TR TRANSFORMER
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FM-600AKE(-N), FM-600AWKE(-N), FM-600AKE-R452(N)-SB, FM-600AWKE-R452(N)-
SB

fo (@) o |

L® ] (@]

CB CONTROLLER BOARD-MAIN
OB CONTROLLER BOARD-OPERATION

X1 POWER RELAY (CONTROL WATER VALVE, ON BOARD)
X2 POWER RELAY (FLUSH WATER VALVE, ON BOARD)
X3 POWER RELAY (GEAR MOTOR, ON BOARD)

X4 POWER RELAY (COMPRESSOR, ON BOARD)

X5 POWER RELAY (GM DRIVE)

X6 POWER RELAY (COMPRESSOR)

SR STARTER (COMPRESSOR)
SC START CAPACITOR (COMPRESSOR)
RC RUN CAPACITOR (COMPRESSOR)

S3 OPERATION SWITCH

OL CIRCUIT PROTECTOR (25A)
C1 CAPACITOR (GM1)

F FUSE 3.15A

TR TRANSFORMER
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FM-750AKE(-N), FM-1000AKE(-N) [Auxiliary code: B0 or earlier]

X5

CB CONTROLLER BOARD-MAIN
X3 POWER RELAY (GEAR MOTOR, ON BOARD)

X4 POWER RELAY (COMPRESSOR, ON BOARD)

OB CONTROLLER BOARD-OPERATION

C1 CAPACITOR (GM1)

c2 CAPACITOR (GM2)

SR STARTER

sC START CAPACITOR

RC RUN CAPACITOR

F FUSE

oL CIRCUIT PROTECTOR

X5 POWER RELAY

X6 POWER RELAY (FM-1000AKE, FM-1000AKE-N ONLY)
S5 OPERATION SWITCH
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FM-1200ALKE(-N) [Auxiliary code: B0 or earlier]

| o @)

=00 =10 = 1

CB CONTROLLER BOARD-MAIN

X3 POWER RELAY (GEAR MOTOR, ON BOARD)

X4 POWER RELAY (SOLENOID VALVE, ON BOARD)
OB CONTROLLER BOARD-OPERATION

C1 CAPACITOR (GM1)

c2 CAPACITOR (GM2)

X5 POWER RELAY

oL CIRCUIT PROTECTOR

F FUSE

S5 OPERATION SWITCH
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FM-1800ALKE(-N) [Auxiliary code: B0 or earlier]

1
J
—

CB

[}

i

]

=00 = i

[©]
1 C1 I
o=
CB CONTROLLER BOARD-MAIN
X3 POWER RELAY (GEAR MOTOR, ON BOARD)
X4 POWER RELAY (SOLENOID VALVE, ON BOARD)
OB CONTROLLER BOARD-OPERATION
C1 CAPACITOR (GM1)
C2 CAPACITOR (GM2)
C3 CAPACITOR (GM3)
X5 POWER RELAY
X6 POWER RELAY
X7 POWER RELAY
oL CIRCUIT PROTECTOR
F FUSE
S7 OPERATION SWITCH
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FM-750AKE(-N), FM-1200ALKE(-N) [Auxiliary code: B1 or later], FM-750AKE-R452(N)-
SB, FM-1200ALKE-R452(N)-SB

CB CONTROLLER BOARD-MAIN

OB CONTROLLER BOARD-OPERATION

X1 POWER RELAY (CONTROL WATER VALVE, ON BOARD)
X2 POWER RELAY (FLUSH WATER VALVE, ON BOARD)
X3 POWER RELAY (GEAR MOTOR, ON BOARD)

X4 POWER RELAY (COMPRESSOR, ON BOARD)

X5 POWER RELAY (GM DRIVE)

S5 OPERATION SWITCH

oL CIRCUIT PROTECTOR (20A: 750AKE/10A: 1200ALKE)
C1 CAPACITOR (GM1)

C2 CAPACITOR (GM2)

F FUSE 3.15A

TR TRANSFORMER
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FM-1000AKE(-N) [Auxiliary code: B1 or later], FM-1000AKE-R452(N)-SB

(& ] (@]
CB CONTROLLER BOARD-MAIN
OB CONTROLLER BOARD-OPERATION
X1 POWER RELAY (CONTROL WATER VALVE, ON BOARD)
X2 POWER RELAY (FLUSH WATER VALVE, ON BOARD)
X3 POWER RELAY (GEAR MOTOR, ON BOARD)
X4 POWER RELAY (COMPRESSOR, ON BOARD)
X5 POWER RELAY (GM DRIVE)
X6 POWER RELAY (COMPRESSOR)
SR STARTER (COMPRESSOR)
SC START CAPACITOR (COMPRESSOR)
RC RUN CAPACITOR (COMPRESSOR)
S5 OPERATION SWITCH
OL CIRCUIT PROTECTOR (25A)
C1 CAPACITOR (GM1)
C2 CAPACITOR (GM2)
F FUSE 3.15A
TR TRANSFORMER
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FM-1800ALKE(-N) [Auxiliary code: B1 or later], FM-1800ALKE-R452(N)-SB

CB CONTROLLER BOARD-MAIN

OB CONTROLLER BOARD-OPERATION

X1 POWER RELAY (CONTROL WATER VALVE, ON BOARD)
X2 POWER RELAY (FLUSH WATER VALVE, ON BOARD)
X3 POWER RELAY (GEAR MOTOR, ON BOARD)

X4 POWER RELAY (COMPRESSOR, ON BOARD)

X5 POWER RELAY (GM DRIVE)

X6 POWER RELAY (CONTROL WATER VALVE-2)

X7 POWER RELAY (FLUSH WATER VALVE)

s7 OPERATION SWITCH

oL CIRCUIT PROTECTOR (10A)

C1 CAPACITOR (GM1)

c2 CAPACITOR (GM2)

C3 CAPACITOR (GM3)

F FUSE 3.15A

TR TRANSFORMER
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3. ICEMAKING MECHANISM

Flake Type Nugget Type
Screw

\ Bolt

\ @lp— Spring —Cili)

) Washer
\.\‘ %@Z;E @;

™ Cutter

Auger

Mechanical Seal

|
O-Ring @ Pan Head ; ;
©/ | Machine Sgrew ) O Belt Heater
i (provided for

Hex. Head 0 some models)
Bolt W/

Washer

—Coverl|-
Gear |

Housing

——Evaporator

Gear Motor
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[a]l EVAPORATOR (CASING)

The evaporator consists of a stainless steel icemaking cylinder coiled with a refrigeration
pipe and wrapped together with a polyurethane foam insulation material. Water coming
from the inlet into the evaporator will be frozen into ice. The ice spout is located on top of
the evaporator.

[b] AUGER

The stainless steel auger is supported by the upper and lower bearings of the evaporator
and slowly rotated by the gear motor, while scraping off the ice forming on the inner wall of
the cylinder and pushing up to the ice spout.

[c] EXTRUDING HEAD (BEARING)

The stainless steel extruding head is provided with a press-fit plastic bearing inside and
fixed on top of the evaporator. The extruding head functions as the auger bearing and
compresses the sherbet ice carried up by the auger into a column shape with the path
resistance.

[d] HOUSING

The cast bronze housing is provided with a press-fit plastic bearing inside and fixed on the
bottom of the evaporator for connection with the gear motor.

[e] MECHANICAL SEAL

The mechanical seal on the lower auger bearing prevents icemaking water leaks into the
evaporator. The mating surfaces are made of ceramic and carbon.

[fl COUPLING (SPLINE JOINT)

The auger bottom and gear motor output shaft are splined and connected with the spline
joint.

[g] GEAR MOTOR

The gear motor consists of a 200W 1 phase 240V or 80W 1 phase 220 - 240 / 220V
drive motor integrated with a decelerator and provided with a built-in auto-reset thermal
protector. When the thermal protector trips, the controller board will stop the gear motor.
The thermal protector trips when the gear motor mechanism is overloaded or when

excessively high or low voltage is applied on the gear motor. The electrical capacity must
be increased if a large current flows through the surrounding equipment.
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[h] BELT HEATER (provided on some models)

The belt heater is provided to reduce the load of ice passing the extruding head during a
freeze cycle and to prevent vapor lock during a flush cycle.

[l REMOVABLE FLANGE

The flange used to be welded on the evaporator to fix the spout. But sometimes the
extruding head applies excessive load on the evaporator to compress ice, resulting in
breaking the welded joints. To avoid the load, the flange has been changed to a separate
part to be secured together with the extruding head by using sealing bolts.

[i1 SEALING BOLT

Sometimes the icemaking operation may produce white solids on the drip pan. They are
deposits of silica and calcium contents in the icemaking water leaking from the sealing
bolt. The bolt is provided with retaining and sealing functions, which may be reduced by
the load and vibration during a freeze cycle. Do not reuse a removed sealing bolt.

Solids deposited from
sealing bolt
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[k] CHUTE, BIN CONTROL SWITCH
[FM-750/1000 (Auxiliary code: A-2 or earlier), FM-1200/1800 (Auxiliary code: A-3
or earlier)]

The chute and bin control switch are caulked and combined.

Ice formed in the evaporator casing passes through the spout, chute, and bin control switch
and drops out of the unit bottom. The chute is made of integrally molded hard PVC and soft
PVC. Ice sliding down on the spout hits the soft material, resulting in lower hitting sounds.
The bin control switch is an infrared photo sensor built in a plastic bracket. The infrared
photo sensor has a light emitting element and a light receiving element. The sensor
detects there is no ice when infrared rays from the light emitting element come into the
light receiving element. When ice comes between the two elements, the sensor detects the
bin is full and stops icemaking operation. The unit resumes operation automatically when
ice disappears from between the two elements.

If the plastic part of the bin control switch or the infrared sensor lens is not clean and blocks
infrared rays, the sensor falsely detects the bin is full and stops the unit. When making
periodic inspections or replacing periodic replacement parts, check that the infrared ray
passages and infrared sensor lenses in the plastic part of the bin control switch are clean.

If not, wipe them clean with a soft cloth.

Bin Control Switch

™

Infrared Ray Passage

Infrared Sensor Lens
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[I] BIN CONTROL SWITCH
[FM-170/300/480/600 (Auxiliary code: D-0 or earlier), FM-750/1000 (Auxiliary code:
A-3 to D-0), FM-1200/1800 (Auxiliary code: A-4 to D-0)]

The bin control switch is composed of a

proximity switch and actuator. When the BIN CONTROL
chute fills up, ice will push up the actuator
on top of the chute to switch off the proximity
switch. After 7 seconds, the controller board
will stop the gear motor and compressor

at the same time. When ice is used, the %
actuator will return to the original position
to switch on the proximity switch. The gear

motor will restart in 7 seconds, and the

compressor in 5 minutes.

When the bin control switch seems to have ACTUATOR
malfunctioned, check the dimensions of
the actuator as well as the operation of the
proximity switch. Also, if the chute switch
or the gear motor circuit protector has
operated for some unidentified reason,
be sure to check the actuator for proper
dimensions.

1) Remove the bin control switch from the
chute.

2) Move the actuator to the maximum
operation angle as shown (top). Check
that the actuator is about 13 mm away
from the barrier. If not, replace the whole
bin control switch assembly.

[m] BIN CONTROL SWITCH
[FM-300AKE(-N), FM-480AKE(-N), FM-600AKE(-N), FM-480AWKE(-N),
FM-600AWKE(-N), FM-750AKE(-N), FM-1000AKE(-N), FM-1200ALKE(-N),
FM-1800ALKE(-N) (Auxiliary code: D-1 or later), FM-600AKE-R452(N)-SB,
FM-480AWKE-R452(N)-SB, FM-600AWKE-R452(N)-SB, FM-750AKE-R452(N)-SB,
FM-1000AKE-R452(N)-SB, FM-1200ALKE-R452(N)-SB, FM-1800ALKE-R452(N)-SB]

The bin control switch is composed of a reed switch attached to the spout and an actuator
(ice detector) provided inside the spout and chute. The bin control switch operates as
follows:

1. Ice reaches up to the ice detector.

2. Ice pushes and moves the ice detector.

3. The actuator magnet shifts and departs from the reed switch

4. The reed switch turns off.
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5. The icemaking operation stops.

Heavy soil inside the spout or chute may cause ice to get stuck. Dirty actuator hinge may
disturb the movement of actuator. Check the cleanness of spout, chute, and actuator at
periodic inspection or periodic part replacement. Wipe clean any notably dirty part.

The ice detector is different for flake icemaker and nugget icemaker. If incorrect detector
is attached, the bin control function will not work. If the icemaking operation continues, the
abnormal stop switch trips and the unit stops with an error. Be sure to attach the proper
ice detector. The actuator is composed of two components bonded. The letters “C” and “F”
are stamped on the fitting part. The type of icemaker can be distinguished by boss fitting
position.

Icemaking == Bin Control
Reed Switch

Spout Cover

Magnet

Actuator Hinge

Actuator

Ice Detector

Actuator | e
Ice Detector —»

Boss fitting position
C: Nugget
F: Flake

[n] CHUTE SWITCH
[FM-170/300/480/600 (Auxiliary code: D-0 or earlier), FM-750/1000 (Auxiliary code:
A-3 to D-0), FM-1200/1800 (Auxiliary code: A-4 to D-0)]

The chute switch consists of a microswitch and a band securing the spout and chute.
When the bin control switch breaks down, the band opens and presses the button on the
microswitch (contacts open) to stop the icemaker (error code: EL).

To restart the icemaker, remove ice from the spout and chute, and move the operation
switch to the “STOP” position, then to the “RUN” position.
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Normal Condition

Band
S Microswitch
Spout v 4 Chute
=)
Abnormal Condition
(Band moves and presses microswitch)
Band

Spout

Chute

Y

[o] SPOUT, SPOUT COVER

[FM-300/480/600AKE(-N), FM-480/600AWKE(-N) (Auxiliary code: D-1 or
later), FM-750/1000AKE(-N) (Auxiliary code: A-2 or earlier, D-1 or later),
FM-1200/1800ALKE(-N) (Auxiliary code: A-3 or earlier, D-1 or later), FM-

600AKER452(N)-SB, FM-480AWKE-R452(N)-SB,FM-600AWKE-R452(N)-SB, FM-
750AKER452(N)-SB, FM-1000AKE-R452(N)-SB, FM-1200ALKE-R452(N)-SB,

FM-1800ALKE-R452(N)-SB]

| Reed Switch

The spout and spout cover are connected to the
evaporator casing with a removable flange. These are the
passage to deliver ice formed inside the evaporator casing
into the chute. The spout is provided with a reed switch,
ant the spout cover with a magnet. If the bin control switch
goes wrong and fails to stop icemaking operation with the
bin full, ice pushes up the spout cover, and the magnet
gets away from the reed switch to stop the unit.

[p] CRANKCASE HEATER

Spout Cover

Equipments employing a large amount of refrigerant are provided with the crankcase
Heater to prevent refrigerant migration to the compressor during off-cycles resulting in oil
shortage at startup. The crankcase heater will be energized also when the user turns off

the operation switch on the operation board.
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4. ELECTRIC CIRCUIT

CAUTION

Reassemble all the components as they were after servicing the unit according to a
service call.

[a] BASIC OPERATION

The icemaker starts water supply when the operation switch is moved to the “ON” position.
On completion of water supply, the gear motor starts immediately. After 5 minutes the
compressor starts to begin icemaking operation.

In normal operation, the icemaker shuts down when the storage bin fills up to trip the bin
control switch or the stop button is pressed. When the compressor operates for 6 hours
in total and continuously for more than 10 minutes, the icemaker supplies water until the
reservoir fills up and starts a drain cycle. After 10 minutes the icemaker automatically starts
water supply and resumes icemaking operation.

Operation switch ON

, , + After 10 min ,
Low ice bin level » Water supply starts |« Drain
A A
v
Water supply ends Water supply ends
A
v
Gear motor starts Water supply starts
F
After 5 min
\4
Gear motor stops (%gg]z%riiiloer :,fgrrg’) Gear motor stops
A A
After 5 min
A 4 A 4
Compressor stops [« Bin full Com%ersesscr)]:sh%stgfa?rated » Compressor stops
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[b] TIMING CHART
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5. OPERATION BOARD

; |f the error code "E" is indicated on the )
Nl display, before calling for service, consult

ICE STOP the instruction manual.
When the display starts flashing "PC", contact
an authorized Hoshizaki service company
Flm_ DRAIN " y fOr the required parts replacement.
After 500 hours, the unit shuts down to ensure

. safety. The operation can be resumed by
turning off the operation switch and turning
it back on. But the unit shuts down again

L after 500 hours and cannot be restarted.)

OPERATION

[ ON J SWITCH
Before turning off the
operation switch,
press the stop button
MAINTENANCE and check that the

. "DRAIN" mode on
(Service Use Only) the display goes off.

.
MODE :

B

374148L01B

[a] OPERATION BUTTONS

= When pressed in the STOP mode, the unit is supplied with water and starts
icemaking operation.

= When pressed in the ICE mode, the unit stops icemaking operation and drains.
IMAINTENANCE A| = Used for various maintenance operations.

IMAINTENANCE B| = Used for model code setting.

IOPERATION SWITCH| = Power supply for the icemaker. Move it to the “OFF” position to
shut down the unit for a long time.

[b] SETTING MODEL NUMBER

The model number must be set at the time of replacement of the controller board. Check
the model number specified on the wiring label. Improper setting may result in failure or
inoperability.

1) Press and hold the maintenance B button, and move the operation switch to the “ON”
position.

2) When the display shows “99”, release the maintenance B button.

3) Press the stop button to increase the number, or press the ice button to decrease the
number until it matches the model number on the wiring label.

4) Press the maintenance B button to complete the setting and start icemaking operation
in the ice mode.

5) To check the model number, see next page.
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N display, before calling for service, consult
the instruction manual.

When the display starts flashing "PC", contact
an authorized Hoshizaki service company
yw fOr the required parts replacement.

N After 500 hours, the unit shuts down to ensure
safety The operation can be resumed by
turning off the operation switch and turning
it back on. But the unit shuts down again
after 500 hourg.aad.cannot be restarted.

p |f the error code "E" is indicated on the}

OPERATION
VITCH

"DRAIN" mode on
the display goes off.

374148L018

[c] DISPLAYING COMPRESSOR OPERATING HOURS, CYCLE TIME, MODEL
NUMBER AND SOFTWARE VERSION

Press and hold the maintenance A button, and press the ice button. The display shows the
following items one by one every time the ice button is pressed.
This function is available in the ice or stop mode.

Press and hold MAINTENANCE A|

Compressor operating hours on display --------- a)
Press |ICE

Cycle time on display b)
Press |ICE

Model number on display c)
Press |ICE
\/ Software version on display d)

Release MAINTENANCE A|

py If the error code "E" is indicated on the
MODE - E N display, before calling for service, consult
STOP the instruction manual.

When the display starts flashing "PC", contact

ICE
an authorized Hoshizaki service company
BIN DRAIN = for the required parts replacement.
N After 500 hours, the unit shuts down to ensure

W safety. The operation can be resumed by

turning off the operation switch and turning
it back on. But the unit shuts down again
after 500 hours and cannot be restarted.
OPERATION
{ on ) SWITCH
Before turning off the
operation switch,
press the stop button
MAINTENANCE and check that the
(S Use Only) "DRAIN" mode on
ervice Use Only the display goes off.

374148L01B
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Note:

1. The display shows the next item if the ice button is pressed before one item appears
in the display.

2. The display mode is cancelled if the maintenance A button is released.

3. The software version is displayed repeatedly while the maintenance A button is
pressed. Release the maintenance A button to cancel the display mode.

a) Compressor Operating Hours

The display shows the compressor operating hours in six digits divided into three parts
(2 digits for 2 seconds each time).

Then, “- -7 appears in the display (to show the end of the compressor operating hours
display mode).

e.g. 3527 hours = “00”, “35”, “27”, “- -7

b) Cycle Time

The display shows the cycle time in four digits divided into two parts (first minutes then
seconds, for 2 seconds each time) from the latest record (5 records at maximum).

Then, “- -” appears in the display (to show the end of the cycle time display mode).

If no cycle time is recorded, the display shows “- -” only.

Minutes are indicated as follows:

o] =0 to 9 minutes

A0 to 9 = 10 to 19 minutes

bl = 20 to 29 minutes

= 30 to 39 minutes

[d] = 40 to 49 minutes

= 50 to 59 minutes
Seconds are indicated as Ptod

e.g. = 9 minutes 48 seconds = 27 minutes 36 seconds
By using the freeze cycle time, approximate ice production capacity can be calculated.

Series Approximate ice production capacity (kg/d)
FM-80
FM-120
CM-110
FM-150
CM-140 60,000 / cycle time (sec)
FM-170
FM-300
FM-480
FM-600
FM-750
FM-1000
FM-1200
FM-1800

85,000 / cycle time (sec)
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This is just an approximate capacity. The actual capacity depends on ambient temperature,
water temperature, voltage and frequency.

For accurate measurement, use a container to receive ice actually produced for 10 minutes,
measure its weight, and calculate ice production per day. Repeat this three times to figure
out the average.

c) Model Number

The display shows two digits.
e.g. FM-750AKE(-N), FM-1000AKE(-N) = “05”

d) Software Version

The display shows the software version in six digits/symbols divided into three parts.
e.g. Ver. 9-3-6 = “09”, “-3”, “-6”
The indication is repeated until the maintenance A button is released.

[d] DISPLAYING ERROR LOG

Press and hold the maintenance A button, and press the stop button. The display shows
the following items one by one every time the stop button is pressed.
This function is available in the ice or stop mode.

Press and hold MAINTENANCE A|
1 Compressor operating hours on display---------- [c] a)

Press |STOP

Error log on display (8 records at maximum)

Press |STOP

‘- -” on display (end of error log display mode)

Press
\/ Ongoing error on display

Release MAINTENANCE A|

If the error code "E" is indicated on the
MODE - display, before calling for service, consult]

STOP the instruction manual.
When the display starts flashing "PC", contact
an authorized Hoshizaki service cumpany
le_ DRAIN . for the required parts replacement.

Aﬁe 500 hours, the unit shuts down to ensure

saiely The operation can be resumed by
turning off the operation switch and turning
it back on. But the unit shuts down again
after 500 hours and cannot be restarted.

OPERATION
@ SWITCH
Before }urning_of{] the
plecs o siop uton
MA|NTENANCE and check that the

"DRAIN" mode on
(Service Use Only) the display goes off.

374148L018

Note:

1. The display does not show the ongoing error even if the stop button is pressed while the
error log is in the display. To display the ongoing error, press the stop button while “- -”
is in the display to show the end of the error log display mode.
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[e] RESETTING ERROR LOG

With the operation switch in the “OFF” position, press and hold the stop and maintenance
A buttons. Move the operation switch to the “ON” position. Release the buttons when the
display shows the ice mode. Now the error log is reset. Do not reset more than necessary.

" i |f the error code "E" is indicated on the
MODE [ N display, before calling for service, consult
SsTOP

ICE the instruction manual
When the display starts flashing "PC", contact
an authorized Hoshizaki service company
FULL DHAIN for the required parts replacement.
’— AﬂerSOO hours, the unit shuts down to ensure
W safety. The operation can be resumed by
turning off the operation switch and turning
it back on. But the unit shuts down again
after 500 h cannot be restarted.
N
0 PERATION
ITCH
MAINTENANCE

(Service Use Only)

Bdfore turning off the
operation switch,

fess the stop button
and check that the
"DRAIN" mode on
the display goes off.

374148L01B

[f] RESETTING COMPRESSOR OPERATING HOURS
Note: This operation should be performed only when the display shows “PC”.

With the power switch turned off, press and hold the ice, stop and maintenance A buttons.
Move the operation switch to the “ON” position. Release the buttons when the display
shows the ice mode. Now the compressor operating hours are reset.

When the compressor starts in 15 seconds after the water supply cycle ends, the error
log is not set to be updated. After resetting the compressor operating hours, move the
operation switch to the “OFF” position, turn off the power switch, and turn it back on.

py If the error code "E" is indicated on the
N display, before calling for service, consult
the instruction manual.

When the display starts flashing "PC", contact
an authorized Hoshizaki service company
for the required parts replacement.

N After 500 hours, the unit shuts down to ensure
W safety. The operanon can be resumed by
turning off the operation switch and turning
it back on. But the unit shuts down again
after 500 hoyss-agd cannot be restarted.

N

2 PERATION
ITCH

Bdore turning off the
operation switch,

gress the stop button
and check that the
"DRAIN" mode on
the display goes off.

MAINTENANCE h

(Service Use Only)

374148L01B

122



[g] REDUCING COMPRESSOR STARTING TIME

With the power switch turned off, press and hold the maintenance A button. Move the
operation switch to the “ON” position. Release the button when the display shows the ice
mode.

The compressor starts in 30 seconds after the water supply cycle ends.

" If the error code "E" is indicated on the
MODE [ ,_': dlsplay before calling for service, consult]
sTOP

ICE the instruction manual.
When the display starts flashing "PC", contact
an authorized Hoshizaki service company
DRAIN ‘ for the required parts replacement.

AﬂerSOO hours, the unit shuts down to ensure

W safety. The operation can be resumed by

turning off the operation switch and turning

it back on. But the unit shuts down again

after 500 Wannm be restarted.
N

QPERATION
SWITCH
MAINTENANCE

(Service Use Only)

Bdfore turning off the
opferation switch,

fess the stop button
and check that the
"DRAIN" mode on
the display goes off.

374148L01B

6. PROTECTORS
[a] INDICATION

< py |f the error code "E" is indicated on the )
< N display, before calling for service, consult
the instruction manual.

When the display starts flashing "PC", contact
an ulhonzed Hoshizaki service company
dpa

. safety. The operatlon can be resumeo ™

ity 82.“&%?5%%%"%?Shwdiihd%"ﬁn‘i’gg?ﬁ When an error occurs,
“E_" or “c_" will appear

after 500 hours and cannot be restarted.)
OPERATION . .
@ SWITCH in the display. Some of
efore turning off the « »
R e the “c_" errors are not
and check that the .
vt BRI mode on displayed and must be

(Service Use Only) the display goes off.
checked by the error
log.

374148L01B

When an operational error occurs, “E_" will appear and blink in the display on the operation
board, and the icemaker will stop. When a service call is received, ask the user to check
which error code is in the display. Then, see the error code table in “7. ERROR CODES” to
locate the cause.
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7. ERROR CODES

Interlock Errors

Code Error Condition Operation Reset Check/Repair
Water leak from water circuit
Icemaking Water c0 error occurs 2 times in | Whole Power supply, Turn (reservoir, 'r.“?t hose, outllet
EO . hose, hose joint, mechanical
Leak a row. unit stops. | OFF - Turn ON
seal, flush water valve), float
switch
. Gas leak, control water valve
E1 | Low Ice Production lcemaking cycle takes too Whole Power supply, Tum not closing, vapor lock, freeze,
long. unit stops. | OFF - Turn ON .
float switch
With flush water valve
. OFF, float switch trips at | Whole Power supply, Turn .
E2 | Float Switch Error both upper and lower float | unit stops. | OFF - Turn ON Float switch
levels for 2 seconds.
Gear motor is ON with .
. Rotation sensor, current
rotation sensor or current sensor
Gear Motor Error or | gansor circuit open. Whole Power supply, Turn
E3 | Gear Motor Sensor - . OFF - - —
P ear motor relay is . ear motor protective circui
Circuit Open G t I ON unit stops Turn ON G t tect t
with gear motor protective (TPO, overload, etc.), gear
circuit detector OFF. motor relay
c2 error occurs 5 times Fan motor, cooling water
E4 Abnormal High Side in 1 hour of comoressor E4 blinks. | N/A circuit, refrigeration circuit,
Pressure operation P ’ condenser clogged, water
P ’ supply, installation conditions
Gear motor is OFF on
controller board while
rotation sensor signals Miswiri i ¢
g5 | Gear Motor Drive gear motor rotation or Whole Power supply, Turn sv:/sit\zglgg,rglzarlgo lce)‘::(renagne
Element Error current flows. unit stops. | OFF - Turn ON y ~ep
- controller board.
Gear motor relay is OFF
with gear motor protective
circuit detector ON.
ES Discharge Pipe Discharge pipe thermostat | Whole Power supply, Turn | Gas leak, compressor cooling
Temperature Error is OFF. unit stops. | OFF - Turn ON fan failure
Water Thermistor Water thermistor circuit is . .
EA Circuit Open open. EA blinks. | N/A Water thermistor
Condenser .
. N Condenser thermistor Whole Power supply, Turn .
Eb g‘;e;rr:mstor Circuit circuit is open. unit stops. | OFF - Turn ON Condenser thermistor
Evaporator Outlet
. S Evaporator outlet Whole Power supply, Turn .
EC 'I(;Ig)zrr:nlstor Cireuit thermistor circuit is open. | unit stops. | OFF - Turn ON Evaporator outlet thermistor
Rotation sensor detects Gear motor locked, hunting or
EE | Gear Motor Error reversing. Whole Power supply, Turn overloaded, supply voltage,
- unit stops. | OFF - Turn ON ) .
c5 error occurs 5 times. high ambient temperature
Abnormal Low c3 error occurs 3 times in | Whole Power supply, Turn
EF Voltage 24 hours. unit stops. | OFF - Turn ON Supply voltage
Discharge Pipe . . .
EH | Thermistor Circuit Dlschgrge pipe thermistor EH blinks. | N/A Discharge pipe thermistor
o circuit is open.
pen
Bin Control Switch Bin control protective Whole Power supply, Turn | . .
EL Error switch trips. unit stops. | OFF - Turn ON Bin control switch
Low Voltage Sensing | Low voltage sensing .
s L Whole Power supply, Turn | Low voltage sensing
En | Transformer Circuit | transformer circuit is .
Open open. unit stops. | OFF - Turn ON Transformer
Controller Board . Whole Power supply, Turn
EBU | Eror Controller board IC fails. | stops. | OFF - Turn ON Replace controller board.
. . Power supply, Turn
None | iectric Leak Short | Blectric leakcor e o | OFF-TumON | Electric leak, fuse
) pS. Replace fuse
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Non-Interlock Errors

Code Error Condition Operation Reset Check/Repair
Error records
CM | Microcomputer | , ,. . N and compressor
Time | Read/Write Mlcrocqmputer fails to Memory circuit not Replace controller operating hours
« read/write properly. available. board. .
--" | Error not available on
display
N Water leak from
After |n|.t|al W"?‘te’ supply, Whole unit stops. Flush water circuit
. float switch trips at lower .
c0 lcemaking float level within 5 minutes water valve turns ON Error record only (reservo.lr, hoses,
Water Leak after aear motor starts and for 1 second, then turns ) mechanical seal,
9 OFF. Unit restarts. flush water valve),
before compressor starts. .
float switch
Water supply continues Water supply
for more than 90 seconds, | Whole unit stops until interruption, control
or float switch trips at reservoir fills up. Only Automatically resets | water valve not
c1 Low Water lower float level and does | control water valve after reservoir fills opening, flush
not reset for more than operates intermittently for | up. water valve not
60 seconds after water 5 minutes. closing, float
supply. switch, water leak
Pressure switch stays Afu tomatically resets Cond
. OFF for 5 seconds or a t(_er ﬁrtessurgN Ion egser i
c2 |Abnormal High | - 4enser thermistor Whole unit stops. switch turns clogged, cooling
Side Pressure : . or condenser water circuit,
reads higher than set point th ist d fri ti ircuit
for 5 seconds ermistor reads refrigeration circui
: lower than set point.
Voltage stays below setting Automatically resets
Abnormal Low | for more than 1 second . after voltage stays
c3 Voltage with compressor ON and Whole unit stops. above reset setting Supply voltage
control water valve OFF. for 2 minutes.
Float switch trips at upper Flush water valve
. float level in 10 minutes not opening,
c4 | Drain Error after flush water valve N/A Error record only. control water valve
turns ON. not closing
Rotation rate reduces.
Gear Motor While gear motor is running, . Automatically resets | Gear motor
€3 Error voltage detection signal is Whole unit stops. after 30 minutes. overloaded
not input to controller board.
Evaporator Evaporator inside
c7 Outlet Evaporator outlet Indication onl Automatically not clean, extruding
Temperature temperature decreases. y- resets. head not clean,
Decrease heater circuit open
[20,000 hours] “PC” starts
flashing.
LG(?t’ss(t)g gogl';ts]c\;\:]hgf After replacing Replace extruding
PC Periodic Parts | Compressor operating restartert):i by turning OFF parts, reset head (upper
Replacement | hours reach 20,000 hours. y 9 compressor bearing) and

and ON power supply.
[21,000 hours] Whole unit
stops again and cannot
be restarted.

operating hours.

mechanical seal.
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8. PERFORMANCE DATA

[a] FM-170AKE

190
170
150
130
110

90

Ice Production Capacity [kg/day]

3.9
3.85
3.8
3.75
3.7
3.65
3.6

Amperage [A]

1200

1000

800

600

Head Pressure [kPa]

400

The horizontal axis shows the ambient temperature.

It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[b] FM-170AKE-N
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The horizontal axis shows the ambient temperature.

It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[c] FM-300AKE

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

350

300

250

200

150

10

20

30

40

5.8

5.6

5.4

5.2

2200
2000
1800 [

1600
1400

1200

1000

10

20

30

40

10 20 30 40
/

10 20 30 40

10 20 30 40

The horizontal axis shows the ambient temperature.

It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[d] FM-300AKE-N

Amperage [A] Ice Production Capacity [kg/day]

Head Pressure [kPa]

350

300

250

200

150

5.8

5.6

54

5.2

2200
2000
1800
1600
1400
1200
1000

——

0 10 20 30 40 O 10 20 30 40
//
/
0 10 20 30 40 0 10 20 30 40
0 10 20 30 40 o0 10 20 30 40

The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[e] FM-480AKE

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

600
550
500
450
400
350
300
250

8.5

7.5

2000
1800
1600
1400
1200
1000

10 20 30

10 20 30

/

10 20 30

The horizontal axis shows the ambient temperature
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.

0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2

42
40
38
36
34
32

250
230
210
190
170
150

40

Wattage [kWh/day] Water Consumption [m3/day]

Suction Pressure [kPa]



[f] FM-480AKE-N

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

600

550

500

450

400

350
300

250 1 1

8.5

7.5

2000
1800

1600

1400 |

1200 VA

1000 1 1

The horizontal axis shows the ambient temperature.

It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[g] FM-480AWKE, FM-480AWKE-R452-SB

500 0.5
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The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[h] FM-480AWKE-N, FM-480AWKE-R452N-SB

Water Consumption [m3/day]

Wattage [kWh/day]

Suction Pressure [kPa]

500 05
>
3
2 450 0.45
2>
2
S 400 0.4
(@)
S
g 350 0.35
o
(o]
o
8 300 0.3
10 0
75 36
7.3
% 71 \/
8 34
é 6.9
6.7 33
6.5 32
10 0
1750 220
©
T 1725 210
o
>
2 1700 200
a
8 1675 190
T
1650 | | | | | | 180

0 10 20 30 40 O 10 20 30 40

The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[i] FM-600AKE, FM-600AKE-R452-SB

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

700
650
600
550
500
450
400
350
300

11

10.5

10

9.5

2000
1800
1600
1400
1200

1000

0.65

)

30 40

10

20 30 40

0

10

20 30 40 50

0.6

0.55

0.5

0.45

0.4

10 20 30 40

50
48

46
44

42

40
40

160

140

120

100

0

80

10 20 30 40 &0

The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[i1 FM-600AKE-N, FM-600AKE-R452N-SB

Amperage [A] Ice Production Capacity [kg/day]

Head Pressure [kPa]

700
650
600
550
500
450
400
350
300

11

10.5

10

9.5

2000
1800
1600
1400
1200

1000

0 10 20 30 40 50

0 10 20 30 40
0 10 20 30 40
/
/

0 10 20 30 40
0 10 20 30 40
0 10 20 30 40 50

The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[k] FM-600AWKE, FM-600AWKE-R452-SB

Amperage [A] Ice Production Capacity [kg/day]

Head Pressure [kPa]

650
600
550
500
450
400
350

10
9.8
9.6
94
9.2

1750

1700

1650

1600

0 10 20 30 40 0 10 20 30

0 10 20 30 40 o 10 20 30

The horizontal axis shows the ambient temperature.

It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[I] FM-600AWKE-N, FM-600AWKE-R452N-SB

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

650
600
550
500
450
400

350

10
9.8
9.6
94
9.2

1750

1700

1650

1600

—

40

0 10 20 30

40

The horizontal axis shows the ambient temperature.

It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[m] FM-750AKE, FM-750AKE-R452-SB

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

900
850 +
800

750 +
700

650 +
600 +
550

500 +
450

400 +

1

350
300

0 10 20

30 4

0 50

8.5

7.5
0

2200

10 2

0

30 4

0 50

2000

/

1800

/

1600 |
1400

1200

1000

0

10 20

30 40 50

\

\

0 10 20 30 40 50

0

10 20 30 40 50

/

/

0 10 2

The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[n] FM-750AKE-N, FM-750AKE-R452N-SB

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

700

650
600
550

500
450

400 |
350 |
300

250

.
1

200

0 10 20 30 40 &0

10

9.5

9

8.5

8

7.5

7
0

2400
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1400
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10 2
/
//
/
/
/
0 16 26 36 40 50

0

10 20 3

0 40 50

0.6

0.5
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0.3

0.2
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41
40

39
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0

/
-/
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0 30 40 50

The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[o] FM-1000AKE, FM-1000AKE-R452-SB

Ice Production Capacity [kg/day]

Amperage [A]

Head Pressure [kPa]

1200

1150

1100

1050

1000
950 -

900
850

800
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700 -
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600
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13
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11.5
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0O 10 20 3
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\

0
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0 10 20 30 40 50

0

10 2

The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[p] FM-1000AKE-N, FM-1000AKE-R452N-SB

Amperage [A] Ice Production Capacity [kg/day]

Head Pressure [kPa]
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The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[a] FM-1200ALKE, FM-1200ALKE-R452-SB

Ice Production Capacity [kg/day]
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[r] FM-1200ALKE-N, FM-1200ALKE-R452N-SB
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The horizontal axis shows the ambient temperature.

It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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[s] FM-1800ALKE, FM-1800ALKE-R452-SB

Ice Production Capacity [kg/day]

Ice Production Capacity [kg/day]
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The horizontal axis shows the ambient temperature.
It refers to the data of at/wt=10/10, 21/15, 32/21, 40/35.
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IV. SERVICE DIAGNOSIS

Display error records by operating the operation board (see “lll. 5. [d] DISPLAYING
ERROR LOG”). Check for a possible cause and service the unit.

1. NO ICE PRODUCTION

PROBLEM POSSIBLE CAUSE REMEDY
[1] The icemaker will | a) Power supply 1. OFF position. 1. Move to ON position.
not start. 2. Loose connections. 2. Tighten.
3. Bad contacts. 3. Check for continuity and
replace.
4. Blown fuse. 4. Replace.
5. Voltage too low. 5. Get recommended voltage.
b) Fuse 1. Blown out. No 1. Locate and resolve the cause

indication on operation
board.

of short circuit (ex. control
water valve, flush water
valve), and replace.

c¢) Transformer
receptacle

. Disconnected.

. Connect.

d) Operation switch

1. OFF position.

1. Move to ON position.

2. Bad contacts. 2. Check for continuity and
replace.
e) Transformer 1. Coil winding opened. | 1. Replace.
f) Water valve 1. Coil winding opened. | 1. Replace.
g) Water supply tap 1. Closed. 1. Open.
2. Water failure. 2. Wait till water is supplied.
h) Plug and receptacle | 1. Disconnected. 1. Connect.
(control box) 2. Terminal out of plug or | 2. Insert terminal back in
receptacle. position.
i) Reed switch (spout) | 1. Tripped. 1. See 1-[3] - a).
j) Overload protector | 1. Tripped. 1. Reset.
k) Model number 1. Incorrect. 1. Set correct number. See
“Ill. 5. [b] SETTING MODEL
NUMBER”.

[2] Water does not a) Water control relay | 1. Contacts fused. 1. Replace controller board.
isc}gr%aell(r;dr wiﬁ not (controller board) 2. Coil winding opened. | 2. Replace controller board.
start. b) Float switch 1. Bad contacts. 1. Check for continuity and

replace.
2. Float does not move 2. Clean or replace.
freely.
c¢) Flush water valve 1. Valve seat clogged 1. Clean or replace.
and water leaking.
d) Hoses 1. Disconnected. 1. Connect.
€) Mechanical seal 1. Water leaks. 1. Replace.
f) Reservoir 1. Cracked. 1. Replace.

[3] Water has been | a) Bin control 1. Bad contacts. 1. Check for continuity and
_supplied, bl:It the replace.
|Sct<;rr1t1aker will not b) Gear motor 1. Tripped. 1. Find out the cause, resolve

) protector (thermal it, and press reset button on
breaker) motor protector.
c) Controller board 1. Defective. 1. Replace.
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PROBLEM

POSSIBLE CAUSE

REMEDY

[3] (Continued)

d) Pressure switch,
condenser
thermistor

1

. Dirty condenser fins.

1. Clean.

2. Ambient temperature . Check for recommended
too warm. temperature.

3. Fan not rotating. . Replace.

4. Condenser water . Check and get recommended
pressure too low or pressure.
off.

5. Water regulating valve | 5. Clean.
clogged.

6. Refrigerant . Recharge.
overcharged.

7. Refrigerant line or . Clean and replace drier.

components plugged.

e) Thermostat
(water-cooled
model)

8. Bad contacts. . Check for continuity and
replace.
9. Loose connections. . Tighten.
1. Ambient temperature . Check for recommended
too warm. temperature.
2. Compressor cooling . Replace.

fan motor defective.

3. Bad contacts. . Check for continuity and
replace.
4. Loose connections. . Tighten.
f) Gear motor protect | 1. Coil winding opened. | 1. Replace.

relay

. Bad contacts.

. Check for continuity and

replace.

[4] Gear motor
starts, but
compressor
will not start
or operates
intermittently.

a) X4 relay (controller
board)

. Bad contacts.

. Check for continuity and

replace controller board.

. Coil winding opened.

. Replace controller board.

b) X6 relay

. Bad contacts.

1. Check for continuity and

replace X6 relay.

c) Compressor

2. Coil winding opened. . Replace X6 relay.
1. Loose connections. 1. Tighten.
2. Motor winding opened | 2. Replace.
or earthed.
3. Motor protector . Find out the cause of

tripped. overheat or overcurrent.
d) Power supply 1. Circuit ampacity too . Install a larger-sized
low. conductor.
e) Controller board 1. Defective. . Replace.
f) Start capacitor or 1. Defective. . Replace.
run capacitor
[5] Gear motor and | a) Refrigerant line 1. Gas leaks. . Check for leaks with a leak

compressor start,
but noice is
produced.

detector. Reweld leak,
replace drier and charge
with refrigerant. The amount
of refrigerant is marked on
nameplate or label.

. Refrigerant line

clogged.

. Replace the clogged

component.
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2. LOW ICE PRODUCTION

PROBLEM POSSIBLE CAUSE REMEDY
[1] Low ice a) Refrigerant line 1. Gas leaks. 1. See 1-[5]-a).
production 2. Refrigerant line . Replace the clogged
clogged. component.
3. Overcharged. . Recharge.
b) High-side pressure | 1. Dirty air filter or 1. Clean.
too high condenser.
2. Ambient or condenser | 2. Check for recommended
water temperature too temperature.
warm.
3. Condenser water . Check and get recommended
pressure too low or pressure.
off.
4. Fan rotating too slow. . Replace.
5. Water regulating valve | 5. Clean.
clogged.
6. Bad ventilation. . Remove anything blocking
vents.
7. Less than specified . Allow proper clearance for
clearance at rear, ventilation.
sides and top.
c¢) Expansion valve 1. Low-side pressure . Replace.
(not adjustable) exceeding the limit.
d) Evaporator 1. Evaporator pipe . Replace.
crushed.
3. OTHERS
PROBLEM POSSIBLE CAUSE REMEDY
[11 Abnormal noise | a) Fan motor 1. Bearing worn out. 1. Replace.
(condenser unit) 2. Fan blade deformed. . Replace fan blade.
3. Fan blade does not . Replace.
move freely.
b) Compressor 1. Bearings worn out, . Replace.
or cylinder valve
defective.
2. Mounting pad out of . Reinstall.
position.
c) Refrigerant lines 1. Rub or touch lines or . Replace.
other surfaces.
d) Gear motor (ice 1. Bearing or gear wear/ . Replace.
making) damage.
e) Evaporator 1. Low-side pressure too | 1. See if expansion valve
low. bulb is mounted properly,
and replace the valve if
necessary.
2. Scale on inside wall of | 2. Remove auger. Use a
freezing cylinder. solution of lime removing
cleaner to clean periodically.
If water is found to surpass
the following levels, install a
conditioner.
Hardness 50 ppm
Silica 30 ppm

146



PROBLEM POSSIBLE CAUSE REMEDY
[1] (Continued) f) Heater 1. Defective. . Replace.
g) CPR (condenser 1. Internal leaks. . Replace.
unit)
[2] Overflow from a) Water supply 1. Water pressure too . Install a pressure reducing

reservoir (Water
does not stop.)

high.

valve.

b) Water valve

. Diaphragm does not

close.

. Clean or replace.

c) Float switch

. Bad contacts.

. Check for continuity and

replace.

[3] Gear motor
protector
operates
frequently.

a) Power supply
voltage

. Too high or too low.

. Connect the unit to a power

supply of proper voltage.

b) Evaporator assy

. Bearings or auger

worn out.

. Replace bearing or auger.
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V. REMOVAL AND REPLACEMENT

1. SERVICE FOR REFRIGERANT LINES

[a] SERVICE INFORMATION

1) Allowable Compressor Opening Time and Prevention of Lubricant Mixture [R452A/
R404A/R134A]

The compressor must not be opened more than 15 minutes in replacement or service.
Do not mix lubricants of different compressors even if both are charged with the same
refrigerant, except when they use the same lubricant.

2) Treatment for Refrigerant Leak [R452A/R404A/R134A]

If a refrigerant leak occurs in the low side of an ice maker, air may be drawn in. Even
if the low side pressure is higher than the atmospheric pressure in normal operation,
a continuous refrigerant leak will eventually lower the low side pressure below the
atmospheric pressure and will cause air suction. Air contains a large amount of moisture,
and ester oil easily absorbs a lot of moisture. If an ice maker charged with R452A/R404A/
R134A has possibly drawn in air, the drier must be replaced. Be sure to use a drier
designed for R452A/R404A/R134A.

3) Handling of Handy Flux [R452A/R404A/R134A]

Repair of the refrigerant circuit requires brazing. It is no problem to use the same handy
flux that has been used for the current refrigerants. However, its entrance into the
refrigerant circuit should be avoided as much as possible.

4) Oil for Processing of Copper Tubing [R452A/R404A/R134A]

When processing the copper tubing for service, wipe off oil, if any used, by using alcohol or
the like. Do not use too much oil or let it into the tubing, as wax contained in the oil will clog
the capillary tubing.

5) Service Parts for R452A/R404A/R134A

Some parts used for refrigerants other than R452A/R404A/R134A are similar to those for
R404A/R134A. But never use any parts unless they are specified for R452A/R404A/R134A
because their endurance against the refrigerant has not been evaluated. Also, for R452A/
R404A/R134A, do not use any parts that have been used for other refrigerants. Otherwise,
wax and chlorine remaining on the parts may adversely affect R452A/R404A/R134A.

6) Replacement Copper Tubing [R452A/R404A/R134A]

The copper tubes currently in use are suitable for R452A/R404A/R134A. But do not use
them if oily inside. The residual oil in copper tubes should be as little as possible. (Low
residual oil type copper tubes are used in the shipped units.)
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7) Evacuation, Vacuum Pump and Refrigerant Charge [R452A/R404A/R134A]

Never allow the oil in the vacuum pump to flow backward. The vacuum level and vacuum
pump may be the same as those for the current refrigerants. However, the rubber hose
and gauge manifold to be used for evacuation and refrigerant charge should be exclusively
for R452A/R404A/R134A.

8) Refrigerant Leak Check

Refrigerant leaks can be detected by charging the unit with a little refrigerant, raising the
pressure with nitrogen and using an electronic detector. Do not use air or oxygen instead
of nitrogen for this purpose, or rise in pressure as well as in temperature may cause
R452A/R404A/R134A to suddenly react with oxygen and explode. Be sure to use nitrogen
to prevent explosion.

[b] REFRIGERANT RECOVERY

The refrigerant must be recovered if required by an applicable law. A low-side access valve
is provided in the unit (modular type only). Recover the refrigerant from the access valve,
and store it in a proper container. Do not discharge the refrigerant into the atmosphere.

When replacing the drier, take the opportunity to also fit a low-side access valve (self-
contained type only) and a high-side access valve for ease of charging liquid refrigerant.

[c] EVACUATION AND RECHARGE
R134a models

1) Attach a charging hose of a gauge manifold to a vacuum pump and the low-side access
valve (to be fitted by service personnel for self-contained type).

2) Open the low-side valve on the gauge manifold, and turn on the vacuum pump.

3) Allow the vacuum pump to pull down to a 760 mmHg vacuum. Evacuating period
depends on the pump capacity.

4) Close the low-side valve on the gauge manifold.

5) Disconnect the vacuum pump, and attach a refrigerant charging cylinder to accurately
weigh in the liquid charge. Remember to purge any air from the charging hose. See the
nameplate for the required refrigerant charge.

6) Open the low-side valve on the gauge manifold and the valve on the charging cylinder.

7) When no more refrigerant is drawn in, turn on the icemaker. When the required amount
of refrigerant has been charged, close the valve on the charging cylinder and turn off
the icemaker.

8) Close the low-side valve on the gauge manifold.
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9) Disconnect the charging hose from the access valve. Always cap the access valve to
prevent a refrigerant leak.

10) Always thoroughly leak test all joints and valve caps.

11) Avoid charging large quantities of liquid into the low side in case of damage to the
COMpressor.

R452A/R404A models

1) Attach charging hoses of a gauge manifold to a vacuum pump, the low-side access
valve and the high-side access valve (to be fitted by service personnel).

2) Open the low-side and high-side valves on the gauge manifold, and turn on the vacuum
pump.

3) Allow the vacuum pump to pull down to a 760 mmHg vacuum. Evacuating period
depends on the pump capacity.

4) Close the low-side and high-side valves on the gauge manifold.

5) Disconnect the vacuum pump, and attach a refrigerant charging cylinder to accurately
weigh in the liquid charge. Remember to purge any air from the charging hose. See the
nameplate for the required refrigerant charge.

6) Open the high-side valve on the gauge manifold and the valve on the charging cylinder.

Note: Always charge in the liquid stage, as many refrigerants are blends and vapour
charging will affect the blend consistency.

7) When no more refrigerant is drawn in, turn on the icemaker. When the required amount
of refrigerant has been charged, close the valve on the charging cylinder and turn off
the icemaker.

8) Close the high-side valve on the gauge manifold.

9) Disconnect the charging hoses from the access valves. Always cap the access valves
to prevent a refrigerant leak.

10) Always thoroughly leak test all joints and valve caps.

11) Avoid charging large quantities of liquid into the low side in case of damage to the
compressor.
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2. BRAZING

DANGER

1. Refrigerant R452A/R404A/R134A itself is not flammable, explosive and poisonous.
However, when exposed to an open flame, R452A/R404A/R134A creates phosgene
gas, hazardous in large amounts.

2. Always recover the refrigerant and store it in a proper container, if required by an
applicable law. Do not discharge the refrigerant into the atmosphere.

3. Do not use silver alloy or copper alloy containing arsenic.

4. Inits liquid state, the refrigerant can cause frostbite because of the low temperature.

3. COMPRESSOR

IMPORTANT

Always install a new drier every time the sealed refrigeration system is opened. Do
not replace the drier until after all other repair or replacement has been made.

1) Disconnect the power source.
2) Remove the panels.
3) Remove the terminal cover on the compressor, and disconnect the compressor wiring.

4) Recover the refrigerant and store it in a proper container, if required by an applicable law
(See “1. [b] REFRIGERANT RECOVERY”).

5) Remove the discharge, suction and access pipes from the compressor using brazing
equipment.

WARNING

When repairing a refrigerant system, be careful not to let the burner flame contact
any electrical wires or insulation.

6) Remove the bolts and rubber grommets.

7) Slide and remove the compressor. Unpack the new compressor package. Install the new
compressor.

8) Attach the rubber grommets of the previous compressor.

9) Clean the suction and discharge pipes with an abrasive cloth/paper.
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10) Place the compressor in position, and secure it using the bolts and washers.
11) Remove plugs from the discharge, suction and access pipes.

12) Braze the access, suction and discharge pipes (Do not change this order) with nitrogen
gas flowing at the pressure of 0.2 - 0.3 bar.

13) Install the new drier (See “4. DRIER”).
14) Check for leaks using nitrogen gas (10 bar) and soap bubbles.

15) Evacuate the system, and charge it with refrigerant. See the nameplate for the required
refrigerant charge (See “1. [c] EVACUATION AND RECHARGE”).

16) Connect the terminals to the compressor, and replace the terminal cover in its correct
position.

17) Refit the panels in their correct position.

18) Connect the power source.

4. DRIER

IMPORTANT

Always install a new drier every time the sealed refrigeration system is opened. Do
not replace the drier until after all other repair or replacement has been made.

1) Disconnect the power source.
2) Remove the front panel.

3) Recover the refrigerant and store it in a proper container, if required by an applicable law
(See “1. [b] REFRIGERANT RECOVERY?”).

4) Remove the drier using brazing equipment.

5) Install the new drier with the arrow on the drier in the direction of the refrigerant flow. Use
nitrogen gas at the pressure of 0.2 - 0.3 bar when brazing the tubings.

6) Check for leaks using nitrogen gas (10 bar) and soap bubbles.

7) Evacuate the system, and charge it with refrigerant. See the nameplate for the required
refrigerant charge (See “1. [c] EVACUATION AND RECHARGE”).

8) Refit the front panel in its correct position.

9) Connect the power source.

152



5. EXPANSION VALVE

IMPORTANT

Sometimes moisture in the refrigerant circuit exceeds the drier capacity and
freezes up at the expansion valve. Always install a new drier every time the sealed
refrigeration system is opened. Do not replace the drier until after all other repair or
replacement has been made.

1) Disconnect the power source.
2) Remove the front panel.

3) Recover the refrigerant and store it in a proper container, if required by an applicable law
(See “1. [b] REFRIGERANT RECOVERY”).

4) Remove the expansion valve bulb at the evaporator outlet.

5) Remove the expansion valve cover, and disconnect the expansion valve using brazing
equipment.

6) Braze the new expansion valve with nitrogen gas flowing at the pressure of 0.2 - 0.3 bar.

WARNING

Always protect the valve body by using a damp cloth to prevent the valve from
overheating. Do not braze with the valve body exceeding 120°C.

7) Install the new drier (See “4. DRIER”).
8) Check for leaks using nitrogen gas (10 bar) and soap bubbles.

9) Evacuate the system, and charge it with refrigerant. See the nameplate for the required
refrigerant charge (See “1. [c] EVACUATION AND RECHARGE”).

10) Attach the bulb to the suction line. Be sure to secure the bulb using a wire or clamp and
replace the insulation.

11) Place the new set of expansion valve covers in position.
12) Refit the front panel in its correct position.

13) Connect the power source.

153



6. WATER REGULATING VALVE - WATER-COOLED MODEL ONLY

IMPORTANT

Always install a new drier every time the sealed refrigeration system is opened. Do
not replace the drier until after all other repair or replacement has been made.

1) Unplug the icemaker.
2) Close the water supply tap.
3) Remove the panels.

4) Recover the refrigerant and store it in a proper container, if required by an applicable
law.

5) Disconnect the capillary tube using brazing equipment.

6) Disconnect the flare-connections of the valve.

7) Remove the screws and the valve from the bracket.

8) Install the new valve, and braze the capillary tube.

9) Install the new drier.
10) Check for leaks using nitrogen gas (10 bar) and soap bubbles.
11) Connect the flare-connections.

12) Evacuate the system, and charge it with refrigerant. See the nameplate for the required
refrigerant charge.

13) Open the water supply tap.
14) Plug in the icemaker.

15) Check for water leaks.

16) If necessary, adjust the valve.

17) Replace the panels in position.
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7. EVAPORATOR ASSEMBLY

See the exploded view under “lll. 3. ICEMAKING MECHANISM”.
1) Push the stop button to drain the water in the evaporator.
2) Disconnect the power source.
3) Remove the panels.
4) Remove the three thumbscrews, and take off the spout from the evaporator.
5) Remove the bin control switch.

6) Remove the spout gasket at the top of the evaporator.

CUTTER

7) Remove the bolt and lift off the cutter.

BELT HEATER

8) Detach the spring, and remove the belt heater.

EXTRUDING HEAD
9) Remove the sealing bolts, and lift off the extruding head.

10) Check the bearing inside the extruding head. If it is worn out or scratched, replace the
bearing.

Note: Replacing the bearing needs a fitting tool. If it is not available, replace the whole
extruding head.

AUGER

11) Lift out the auger. Check the top and bottom areas in contact with the bearings. If the
surface is scratched or pitted, replace the auger. Check the blade edge of the auger. If
it is scratched or worn where it has contacted the evaporator, replace it.

EVAPORATOR

Note: Skip the following steps 12) through 18) when the evaporator does not need
replacement.

12) Recover the refrigerant and store it in a proper container, if required by an applicable
law.
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IMPORTANT

Always install a new drier every time the sealed refrigeration system is opened. Do
not replace the drier until after all other repair or replacement has been made.

13) Remove the bulb of the expansion valve.

14) Disconnect the brazing connections of the expansion valve and the copper tube - low
side from the evaporator, using brazing equipment.

WARNING

Always protect the valve body by using a damp cloth to prevent the valve from
overheating. Do not braze with the valve body exceeding 120°C.

15) Remove the two truss head machine screws and the strap securing the evaporator.
16) Disconnect the hoses from the evaporator.
17) Remove the four socket head cap screws securing the evaporator with the housing.

18) Lift off the evaporator.

HOUSING AND MECHANICAL SEAL

19) The mechanical seal consists of two parts. One part rotates with the auger, the other is
static and is fitted into a top recess in the housing. If the contact surfaces of these two
parts become worn or scratched, the mechanical seal may leak water and should be
replaced.

20) Remove the O-ring on the top outer edge of the housing.

21) Remove the four bolts and lift the housing clear of the gear motor. Check the bearing
inside the housing. If it is worn or scratched, replace it using a fitting tool. Carefully
ease out the lower part of the mechanical seal before replacing the bearing.

Note: If a fitting tool is not available, replace the whole lower housing complete with
bearing.

GEAR MOTOR
22) Cut the connectors.
23) Remove the three socket head cap screws securing the gear motor.

24) Assemble the removed parts in the reverse order of which they were removed.
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WARNING

Be careful not to scratch the surface of the O-ring, or it may cause water leaks.
Handle the mechanical seal with care not to scratch nor to contaminate its contact
surface.

25) When replacing the evaporator;
(a) Braze the new evaporator with nitrogen gas flowing at the pressure of 0.2 - 0.3 bar.

(c

)

(b) Replace the drier.
) Check for leaks using nitrogen gas (10 bar) and soap bubbles.
)

(d) Evacuate the system, and charge it with refrigerant. See the nameplate for the

required refrigerant charge.

26) Refit the panels in their correct position.

27) Connect the power source.
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8. CONTROL WATER VALVE

1) Disconnect the power source.

2) Close the water supply tap.

3) Remove the panels.

4) Disconnect the terminals from the control water valve.

5) Remove the cover - reservoir Inlet from the control water valve.

6) Loosen the fitting nut on the control water valve Inlets, and remove the control water
valve. Do not lose the packings inside the fitting nut.

7) Install the new control water valve.
8) Assemble the removed parts in the reverse order of which they were removed.
9) Open the water supply tap.

10) Connect the power source.

11) Check for water leaks.

12) Refit the panels in their correct position.

9. FLUSH WATER VALVE

1) Push the stop button, and after 5 minutes disconnect the power source.
2) Close the water supply tap.

3) Remove the panels.

4) Remove the clamp and disconnect the hose from the flush water valve.

Note: Water may still remain inside the evaporator. Be sure to drain the water into the
drain pan.

5) Disconnect the terminals from the flush water valve.

6) Remove the flush water valve from the bracket.

7) Remove the drain pipe from the flush water valve.

8) Connect the drain pipe to the new flush water valve, and place the valve in position.

9) Connect the hose to the flush water valve, and secure it with the clamp.
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10) Pour water into the reservoir, and check for water leaks on the flush water valve.
11) Open the water supply tap.

12) Connect the power source.

13) Check for water leaks.

14) Push the stop button, and make sure water is flushing.

15) Push the ice button.

16) Refit the panels in their correct position.

10. CONTROLLER BOARD
IMPORTANT

A single type controller board is supplied as a service board. Some modifications and
adjustment will be required to fit the icemaker models. Do not repair any parts and
electronic devices on the controller board in the field. Replace the whole board with a
new service board.

[a] MODIFICATION

1) Check that the service board package includes:
Controller board 1 pc. Instruction sheet 1 pc.

2) Modify the service board referring to the instruction sheet attached (Set the model
number according to “lll. 5. [b] SETTING MODEL NUMBER”).

[b] REPLACEMENT

1) Disconnect the power source.

2) Remove the front panel.

3) Remove screws and the control box cover.

4) Disconnect the connectors and board support from the controller board.
5) Remove the controller board from the control box.

6) Install the new controller board and reassemble the control box in the reverse order of
the removal procedure.

7) Replace the front panel in its correct position.

8) Connect the power source.
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