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This WSM minor change edition has been compiled to explain the main contents of the
minor change, such as new service port system, new auto-idle system, some hydraulic
system change, engine upgrade for KX161-3S, etc.

As for the service information which are identical to the machines before minor change,
please refer to the correspondent WSM.
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A. Quick feature chart
a. KX91-3S, KX91-3a, KX101-3a, U35S, U35-3S, U35-30,

Safeness upgraded

Basic performance improved (new) (1) Full-scale 4-post ROPS/FOPS
Greater working range of this class canopy

(1) Maximum digging and dumping heights (3) Standard equipped with ROPS/
(2) Maximum digging depth FOPS cabin (cab type)(with

steel-framed skylight)
(4) Engine neutral start
(5) Travel lock
6

o (6) Master key-compatible immo-
! bilizer (option)
n'| e r‘-
E i I!I e,
y My o
- ¥
b I'L S . e Operator’s comfort
™, enhanced
A gy | (1) Digital navigation system
! \ Tl (2) Heater with outside-air inlet
.-'?- 1 1 defroster
= 1 (standard on cab type)
Ues 7 .| X / || (3) Cup holder
] AL (standard on cab type)
i ; (4) Optlonal headlights
//‘E (option on cab type)
£, L
Lt/ i "‘I*
oy
=«
l_:."h' u...:-"'f ﬂi.,:.r,r.,
"l:l' =l iy 'l B 1'-\..- ir
Maintainability Better maneuverability
(1) Hydraulic components collectively located (1) Service port local control (wrist rest type)
on the nght machine side (2) Travel bl-Speed button (dozer |evel’) ) o
(2) Right hood fully opened (3) Independent swing pedal on the left side (hydraulic pilot)

(3) Sectional dozer hose, efc.
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b. KX121-3S, KX121-3a, KX161-3S, KX161-3a, U45-3S, U45-3a.

New immobili(zltzar syst()em introduced Service port knob control Digital navigation system adopted
urope

Thumb bracket adopted
(North America)

Greater engine output (KX161-3S)

Travel bi-speed switch /I,:,u'/’ F.--_ -
| ] ¥ . _'_'_.*_.-l_.—_-.

(Dozer lever)
Sedimenter separately located

~
~.
~

Larger fuel tank capacity
(KX91-3S, KX161-3S)

Independent swing pedal
on the right side

North America, Australia, Europe
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B. Feature discriptions
(Super series) Safety

With our Engine Start Lockout System, the engine cranks only
when the safety levers are raised. Our safety Lever Lockout
System helps prevent unexpected excavator and attachment
movement when entering or exiting the unit. An Auto House
Parking Brake automatically locks the house in the position it

BOO"} operation was in when the engine was shut off. This means that a swing
Kubota's Hydraulic Matching System allows easy, lock pin is no longer required, making the excavator more com-
simultaneous and smooth operations of the boom, pact during transport and secure when parked on an incline. And
arm, bucket and house swing. Perfectly matched an OSHA certified ROPS/FOPS canopy and cab protects
speed, power and cylinder timing deliver extraordi- against rollovers or falling objects.

nary responsiveness, even with the slightest oper-
ator movements or in the toughest conditions (The
KX121-3 and KX161-3 feature the Load Sensing
Hydraulic System).

Strongest bucket breakout force in its class

Kubota's Hydraulic Matching system is unmatched for power or
ease of use. Load sensing hydraulics, which automatically regulate
and distribute optimum oil amounts to each cylinder, make it ideal
for your toughest trenching projects or your lightest dozing tasks. In
any situation, you can always rely on the KX-3 Super Series for
complete work efficiency.

Wide Working Range

The KX-3 Super Series' powerful and responsive front working
group is perfect for all your digging, lifting and loading jobs.
Plus, with increases and improvements to our bucket
capacities, reach and digging depths, the Super Series exceed
many of the latest construction site requirements.
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Operator comfort

Get total comfort from a spacious operating area that features ultra
quietness, deluxe climate control and a high back suspension-
engineered seat with adjustable wrist rests. Well-placed controls
and levers provide an increase in deck space and foot room. A
lowsound-level cab design reduces engine vibration to a minimum.
Our ergonomic seat and wrist supports adjust to your individual
posture. And with T.P.S.S. technology, change quickly between
ISO and SAE operating patterns without tools or leaving your seat,
and with only the flick of a switch. Combined, these advantages
reduce fatigue while helping to maintain your peak performance
(A/C available only on KX121-3 and KX161-3 models).

Easy maintenance

The KX-3 Super Series not only make
daily maintenance a breeze, but also
make more-detailed periodic mainte-
nance hassle-free as well. Wide opening
side and rear covers, as well as centrally
located components, give you quick and
easy access for the servicing of vital
areas like the engine, the fuel/water sep-
arator, the radiator, coolant, air filter, con-
trol valve and hydraulic tank.

KUBOTA engine

The ultra powerful, incredibly dependable
Kubota diesel engines deliver unmatched
horsepower while minimizing emissions
to meet EPA standards. They produce
quick starts in temperatures as low as -
4°F, low sound as well as low vibration.
They even then follow through with supe-
| | rior fuel-efficiency.

Extraordinary stability and lifting capacity

The KX-3 Series is equipped with innovative and superior counter balancing technology for
increased excavator stability. Long tumbler distance, a lower center of gravity and Double Outer
Flanged Lower Track Rollers combine to deliver safe and effective performance when working
over the side, with hydraulic attachments mounted or when lifting a broad range of heavy objects.

-5
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C. New innovations

=+ DIGITAL PANEL

Informative, interactive and functional. Kubota's all-new liquid crystal display (LCD) panel
accurately shows easy-to-understand diagnostics and digital readings. The Kubota Intelli-
gent Control System (KICS) will even alert the operator to when routine maintenance is
due. Plus, when filling-up with fuel, the KICS informs the operator that the tank is nearly full.

The panel reduces excavator downtime and repair fees for a decrease in total operating
costs.

BEE W e e e 5

Language selection display Information when service time comes Low fuel display

#+»+ FUEL-WATER
SEPARATOR

The Water Separator has
been relocated to an easy to
reach position under the
improved Fuel Filter. This
gives the Super Series Models
with enhanced fuel and water
filtration, increased durability
and greater overall excavator
performance.

= THUMB BRACKET

The optional hydraulic thumb opens up
opportunities for loading and material
handling tasks. It allows
you to pinch material
between the thumb and
bucket, retracting for
normal excavation.
Installation time is sig-
nificantly reduced with
the factory installed

»»» USER-FRIENDLY OPERABILITY

2 SPEED SWITCH NEW WRIST RESTS

The new 2-Speed Travel Switch is Set the new, custom adjustable
SHORT STROKE conveniently mounted on the dozer armrests to your favorite position, or
OPERATING LEVER lever for easier operation and con- just move them out of the way.
The new operating levers require less  trol. It allows increased floor space Either way, they help reduce arm
effort and shorter movement, increas-  as well as advanced user-friendly movement and operator fatigue for
ing control, responsiveness and com-  travel speed changes. increased job efficiency.

fort. With only the slightest flick of the
wrist, smooth excavator operation and
reduced operator fatigue are assured.

BREAKER SWITCH
The breaker switch lets you man-
age the hydraulic breaker attach-
ment quickly, easily and without
having to reach for the control.

Repositioned from the floor, sim-
ple forefinger activation as well as
convenient thumb operation of the
hydraulic breaker is possible.
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D. Specifications: Super series (KTC, KCL, KTA-version)

1.Main machine specifications

Model KX91-3S U35S / U35-3S KX121-3S KX161-3S
Type of ROPS/FOPS Canopy / Cab Canopy / Cab Canopy / Cab Canopy / Cab
Type of tracks Steel / Rubber Steel / Rubber Steel / Rubber Steel / Rubber
Engine Model Kubota D1503-M Kubota D1503-M Kubota V2203-M Kubota V2403-M
Output (SAE 1349 gross) HP(kW)irpm|  28.0 (20.9) / 2300 28.0 (20.9) / 2300 42.0 (30.7) 1 2250 47.0 (34.6) / 2200
Displacement cu.in. (cc) 91.5" (1499) 91.5" (1499) 134.1" (2197) 148.5" (2434)
Dimensions Overall length ftin. (mm) 157" (4760) 15'5" (4695) 16'9" (5090) 18'8" (5540)
canopy ftin. (mm) 810" (2440) 80" (2440) 8'3" (2495) 8'4" (2540)
Overall height
cab ft.in. (mm) 8'0" (2440) 8'0" (2440) 82" (2480) 8'4" (2540)
Overall width ftin. (mm) 51" (1550) 57" (1700) 57" (1700) 6'5" (1960)
Min. ground clearance in. (mm) 11.6" (295) 11.4" (290) 13.0" (330) 12.6" (320)
Hydraulic system |Pump capacity GPM (I/min)| 10.9 (41.4) variable x 2 10.3 (39.1) x 2
5.5 (20.9) Gear x 1 55 (20.7) x 1 25.0 (94.5) 31.4(118.8)
Auxiliary hydraulic flow GPM (I/min) 10.9 (41.4) 10.3 (39.1) 15.9 (60.0) 19.3(73)
Max. breakout | BU0ke! Ibs.(kgf) 8059 (3655) 8397 (3809) 8754 (3970) 11118 (5043)
f
oree Am Ibs. (kgf) 3592 (1629) 4222 (1915) 3947 (1790) 4967 (2253)
Drive system Low mph (km/h) 1.9(3.1) 1.9(3.0) 1.7 (2.7) 1.6 (2.5)
Travel Speed
High mph (km/h) 2.9(4.8) 2.9 (4.6) 3.1(5.0) 2.9 (4.6)
Max. traction force Ibs.(kgf) 5600 (2540) 6098 (2766) 9697 (4398) 12861 (5833)
Tumbler distance ftin. (mm) 51" (1560) 5'6" (1665) 58" (1710) 6'6" (1990)
Crawler length ftin. (mm) 6'7" (2000) 611" (2100) 72" (2175) 8'2" (2500)
Shoe width in. (mm) 11.8" (300) 11.8" (300) 13.8" (350) 15.7" (400)
Canopy Cab Rubber! g ofiema)| 4,64 (0.33)/4.70 (033) | 4.7(0.33)/4.8(0.34) | 4.41(0.31)/455(032) | 4.27(0.30)/4.41 (0.31
Ground contact | Steel psi (kgficm2)| 464 (0.33)/470(033) | 47 (033)/48(034) | 441(0.31)/455(032) | 427 (030) /441 (031)
pressure
Rubber/Steel psi (kgffom2)| 4.70 (0.33)/4.56 (0.32) | 4.8(0.34)/5.0(0.35) | 4.41(0.31)/4.41(0.31) | 3.27(0.23)/3.41(0.24)
Swing system Unit swing speed rpm 9.4 8.9 9.4 9.3
) Left degree 80 70 80 80
Boom swing
I
ange Right degree 50 50 50 50
Blade Width ftin. (mm) 51" (1550) 57" (1700) 57" (1700) 6'5" (1960)
Dimensions
Height in. (mm) 13.2" (335) 13.2" (335) 13.8" (350) 15.4" (390)
Max lft above ground in. (mm) 14.6" (370) 14.6" (370) 15.7" (400) 17.9" (455)
Max.drop below ground in. (mm) 14.6" (370) 14.6" (370) 15.9" (405) 14.8" (375)
Hydraulic oil (reservoir/system) gal()|  9.5(36)/14.5 (55) 9.5 (36)/ 14.5 (55) 11.6 (44) 1 17.7 (67) 11.6 (44)/17.7 (67)
Fuel reservoir gal (1) 13.2 (50) 10.6 (40) 16.9 (64) 185 (70)
Operating weight Including Canopy Rubber/Steel Ibs.(kgf) | 7110 (3225) / 7319 (3320) |8025 (3640) / 8234 (3735) |9063 (4110) / 9283 (4210) | 11532 (5230) / 12348 (5600)
operator's weight 175lbs. Cab Rubber/Steel Ibs.(kgf) | 7330 (3325) / 7540 (3420) |8267 (3750) / 8477 (3845) |9261 (4200) / 9371 (4250) | 11698 (5305) / 12513 (5675)
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2.DIMENSIONS
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Model KX91-3S uU3ss KX121-3S KX161-3S
Max. digging height ft.in. (mm) 16'3" (4940) 16'3" (4945) 17'10" (5420) 18'9" (5715)
B Max. dumping height ft.in. (mm) 11'7" (3530) 11'7" (3525) 12'9" (3890) 13'8" (4155)
C Max. digging depth ft.in. (mm) 10'5" (3185) 10'4" (3140) 11'6" (3505) 12'7" (3830)
D Max. vertical digging depth ft.in. (mm) 7'10" (2390) 7'4" (2230) 8'2" (2480) 8'6" (2585)
E Max. digging radius @ ground ft.in. (mm) 16'10" (5135) 16'11" (5145) 18'0" (5475) 20'1" (6130)
F Max. digging radius ft.in. (mm) 17'3" (5245) 17'3" (5260) 18'5" (5600) 20'6" (6260)
W/O ft.in. (mm) 6'2" (1870) 6'7" (2015) 6'9" (2060) 7'11" (2420)
G Min. turning radius
W swing ft.in. (mm) 4'9" (1440) 5'3" (1603) 5'6" (1665) 6'5" (1955)
H Min. tail turning radius ft.in. (mm) 4'4" (1310) 33.5" (850) 4'3" (1300) 3'7" (1090)

The company reserves the right to change the above specifications without notice. This brochure is for descriptive purpose only.
Please contact your local Kubota dealer for warranty infomation. For your safety, KUBOTA strongly recommends the use of a Rollover Pro-
tective structure (ROPS) and seat belt almost all applications.

4 LIFTING CAPACITY

U3ss KX91-3S KX121-3S KX161-3S

LIFTING CAPACITY | LIFTING CAPACITY | LIFTING CAPAC- | LIFTING CAPACITY | LIFTING CAPACITY | LIFTING CAPACITY | LIFTING CAPACITY | LIFTING CAPACITY
OVER-FRONT OVER-SIDE ITY OVER-FRONT OVER-SIDE OVER-FRONT OVER-SIDE OVER-FRONT OVER-SIDE

LFT BLADE DOWN BLADE DOWN BLADE DOWN BLADE DOWN

HPE?(l;NHTT unit=1000lba unit=1000Iba unit=1000Iba unit=1000lba unit=1000lba unit=1000lba unit=1000lba unit=1000lba
(f) | LIFTPOINTRADIUS LIFT POINT LIFTPOINT | LIFT POINT RADIUS LIFTPOINT | LIFT POINT RADIUS LIFT POINT LIFT POINT
(ft RADIUS (ft) RADIUS (ft) (ft) RADIUS (ft) (ft RADIUS (ft) RADIUS (ft)

8 | 12 |MAX| 8 | 12 |MAX| 8 | 12 |[MAX| 8 | 12 |MAX| 8 | 12 |MAX| 8 | 12 |[MAX| 8 | 12 |MAX| 8 | 12 | MAX

GL| 6 |213|161| - | 213|142 178 | 142 | 1.36 | 1.78 | 1.30 | 1.03 | 3.09 | 2.19 | 2.01 | 3.09 | 1.83 | 146 | 429 | 26 | 2.12 | 429 | 2.59 | 1.66
4 [ 279|176 | 158 | 252 | 1.39 | 110 | 242 | 158 | 143 | 229 | 1.27 | 1.01 | 403 | 2.44 | 215 | 315 | 1.78 | 143 | - 3 |225| - | 249163

2 1328 (191 | 163|242 | 135|108 295|174 150 | 218 | 1.23 | 0.99 | 466 | 2.67 | 227 | 3.02 | 1.73 | 141 | 39 [ 333|236 | 39 | 24 | 159

0 |346 199 | - |[237]133 322 | 184|153 | 211 [ 120 | 097 | 4.89 | 2.81 | 2.34 | 2.96 | 1.70 | 1.38 | 473 | 3.33 | 243 | 43 | 2.34 | 157

Machine with ROPS canopy and rubber crawler, without bucket



WSM Minor Change Il Service Engineering Section

Il Service Engineering Section

A. General outline...........oiiiiiiiii s -2
a. New engineering POINTS.......couuuiiiiii i -2
b. Photos of main modified parts...........oovvviiiii -3
c. Major specifications incorporated..........cccccvvvvvieiiieiiiiiiiiiieeeee -4
d. Quantity water and Oil..........c..ooeiiiiiiiiii -5
e. Quality SpecCifiCatioNS...........couiiiiiiiiie e -6
B. Finger control service port system..........ccccoeeveviiiiiivennnnnn. 11-22
a. Feature and PUIPOSE ....coeeiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee ettt [1-22
b. Outline of control SyStem ..o 11-23
C. Hydraulic circuit diagram ... [1-25
d. Knob structure and function ... 11-26
e. Initial settings of the KNOb............ooviiiiiiiiiiiieeeeeeee, 11-32
f. S/P valve start point Setting...........cooociiiiiiiii i 11-34
g. Manual feeling Setting .........coooiiiiiiiiiii e 11-40
h. Panel display operation flow chart........................ccccc . 11-42
i. Proportional control solenoid valve (S/P valve).........................o. [1-51
Jo Other Controls........coooovviiiiiiiiiiii 11-55
K. Troubleshooting...........uuiiiiiiiii e e 11-56
C. Hydraulic system modification .............cccoevvvviiiiiiiinnnnnnn. [1-57
A, OUIINE . 11-57
b. Hydraulic pump: KX161-3s, KX161-3:0l ...cccuvviiiiiiiee e 11-58
C. CONLrOl VAIVE ... 11-63
Lo B oo U U = (o ) S 11-68
e. Hydraulic system line ............oooiiiiiiii e 1-73
f. Service port (S/P) solenoid valve ............ccccceiiiiiiiiieeen [1-82
g. Travel motor: KX91-3S: PP-Version .........cccooocuiiiiiiieiiiiiiiiieeeee e 11-85
h. Travel motor minor change: KX121-3S-a, 161-3S-a, U45-3S-a......... [1-89
D. Hydraulic circuit diagram...........ccccoeiiiiiiiiiiiii e, [1-91
E. Engine upgrade.........cooo oo 11-109
= T 1= 0 1= = | 11-109
b. Engine specifications............cccccvviviiiiii 11-109
C. Engine performance CUrVe ............ooevveiveiiiiiiieieieeeeeeeeeeeeeeeeeee e -111
F. Electrical system........ccooooviiiiii 11-114

-1



WSM Minor Change

Il Service Engineering Section

A. General outline

a. New engineering points

PP-version (KTC, KCL, KTA) EU-version
No | New contents KX91-3S, KX121-3S, KX91-3a, U35-3a KX121-3a, | U45-3a
U358, U35-3S | KX161-3S, KX101-3a KX161-3a
U45-3S
8 Digital panel O O O O @)
Arm  with  thumb
bracket, option O O O O O O
1 Finger control ser-
vice port O O O O O O
3 Breaker switch O O O O () @)
7 | Two speed switch O @) @) @) O @)
6 Fuel-water separa-
o P 0 0 o) ¢ o) o)
9 Anti-theft system - - O O () @)
5 Accumulator in pilot
control line o o O o O O
2 Proportional control
solenoid valve O O O O O
10 | Upgraded engine KX161-3S PP-
V2403-M - version only - - - -
O

-2
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b. Photos of main modified parts

No.1 Knob switch No.8 Digital meter panel

,.v""

No.2 S/P solenoid valve No.4 Arm with thumb bracket No.5 Accumulator in pilot line

No.6 Fuel-water separator No.7 Two speed switch No.9 Anti-theft system
(EU-version)
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c. Major specifications incorporated

- KX91-3S, KX91-3a, KX101-3a, U35S, U35-3S, U35-3a -

Specs. KX91-3S KX91-3a KX101-3a u3sS U35-3S | U35-3a
KTC, KCL ‘ KTA EU EU KTC, KCL KTA EU
STD arm 1550mm 1275mm 1350mm 1350mm 1350mm 1350mm
Rubber track 300mm « « 300mm <« «
Iron track 300mm «— «— 300mm “— «—
Cab (Rops / Fops) O « « O O «
Canopy (Rops / Fops) O « « O O «
gt o | x o | o  x x  x
Bucket Local content «— «— Local content «—
Travel alarm X @) X X X @) X
Canopy light X @) X X X @) X
Arm rest Wrist rest @) Wrist rest «— <« @) Wrist rest
TPSS O X X O X
Engines type D1503-M <« « « « <« <«
Third line valve X X @) @) X X @)
- KX121-3S, KX121-3a, KX161-3S, KX161-3a, U45-3S, U45-3a. -
Specs. KX121-3S KX121-3a KX161-3S KX161-3a0 | U45-3S | U45-3a
KTC, KCL KTA EU KTC, KCL KTA EU KTA EU
STD arm 1600mm «— 1300mm 1780mm “— 1480mm 1360mm «
Rubber track 350mm «— «— 400mm «— «— 400mm «—
Iron track 350mm «— “«— 450500nr1nr?n/ «— «— 450500Tnmm/ «—
Cab (Rops / Fops) ©) “« O ©) “« “« «
Canopy (Rops / Fops) O - O O - - -
Le;sécf’gg o X X X X X X X X
Bucket Local content “— Local content «— “— <«
Travel alarm X @) X X @) X O X
Canopy light X @) X X @) X @) X
Arm rest Wrist rest O Wrist rest « O Wrist rest O Wrist rest
TPSS O X @) X ©) X
Engine |STD V2203-M-E2BH-2-N V2403-M-E2BH-1 V2203-M-E2BH-2-N
type Air con. V2203-M-E2BH-3-N V2403-M-E2BH-2 V2203-M-E2BH-3-N
Third line valve O O
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d. Quantity water and oil

. KX91-3S U358, U35-3S
Unit KX91-3a. KX101-3a U35-30, Remarks
. L 7.3
Radiator gal 1.93 <« <«
. 16 LL.C
Reserve tank gal 042 “«— <«
Engine Crank case L 53 <« <« SAE10W30(CD)
9 gal 1.40
. L 55.0
Hydraulic oil Full gal 1453 <« <« ISO 46
. L 36.0
Hydraulic oil Tank gal 951 <« <« ISO 46
L 0.5
Wheel motor <« <« SAE90 (API GL-4)
gal 0.13
Track roller ce 70 - - SAE30(CD)
gal 0.018
Upper roller ce 60 <« <« SAE30(CD)
PP gal 0.016
Front idler ce 80 - - SAE30(CD)
gal 0.02
L 46.5 40.6
Fuel tank gal 12.30 < 10.6
Unit KX121-38 U45-3S KX161-3S Remarks
KX121-3a U45-3a. KX161-3a
. L 7.4(7.7)
Radiator gal 1.96 (2.04) < <
. 17 05 LL.C
Reserve tank gal 0.29 “«— 013
Engine Crank case L 8.5 <« <« SAE10W30(CD)
9 gal 2.25
. L 75
Hydraulic oil Full gal 198 <« <« ISO 46
. L 46
Hydraulic oil Tank gal 122 <« <« ISO 46
L 0.5 0.9
Wheel motor gal 013 <« 0.24 SAE90 (API GL-4)
Track roller ce 80 - - SAE30(CD)
gal 0.021
Upper roller ce 60 <« <« SAE30(CD)
PP gal 0.016
. cc 80 50
Front idler gal 0.021 <« 0013 SAE30(CD)
L 64
Fuel tank gal 16.9 “«— <~

NOTE: In the super series, coolant amount has been increased due to the warming line of the service

port value.
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e. Quality specifications

2. EU-version will be announced later.

U35S ( KTC, KCL ), U35-3S ( KTA ), KX91-3S(KTC,KCL,KTA)
Machine specification : Service port, Wrist rest, STD-arm, KBT-cab, KBT-bucket.

Note: 1. Only those data with bold letter and with shadow are different from those of the previous models before modification.

No Specificatios ltems Unit U?[JS?’SE)_(:SK; C(:K.:f /_SL) (KTCP)(,)i?CJlf,.SKT A) Remarks
Q1 Main Speed JIS A8404
1 1 |Machine size Total length (Transport) mm 4695 + 94 4760 + 95
inch 184.8 + 3.7 1874 + 3.7
2 ) mm 1700 + 17 1550 + 16
Total width inch 669 = 07 610 = 06
3 . mm 2440 + 24
Total height (Canopy) oh 961 1 09
4 . . mm 2440 + 24
Total height (Cabin) inch 961 & 09
2 | 1 [Weight . . kg 3560 + 71 3225 + 65 Fuel tank
Machine weight (Canopy) lbs | 78484 + 1565 | 71090.8 + 143.3
. . . kg 3660 + 73 3225 + 67
Machine weight (Cabin) lbs | 80688 + 1609 | 7109.8 + 147.7
3 LPerformance Swivel speed rem 9 + 0.9 94 + 0.9
2 R rpm 9 £ 09 94 + 09
3 km/h 3.0 + 03 31 + 03
Lubber F1 1 on 186 + 019 193 + 019
4] Lubber F2 | KM/ 46 + 05 48 + 05
L Travel speed mph 2.86 + 0.31 298 + 0.31
5 Iron F1 km/h 29 + 0.3 3.0 + 0.3
mph 1.80 + 0.19 1.86 + 0.19
6 | km/h 46 + 05 48 + 05
Iron F2
mph 286 + 0.31 298 + 0.31
7 Gradeability deg 30 30
4 | 1 |Rear end min. turning radius mm 850 = 17 1310 + 26
inch 335 + 07 516 + 1.0
2 |Swivel frame rear ground clearance mm 525 + 11 530 + 11
inch 207 + 04 209 + 04
3 |Tambler center distance mm 1670 + 50 1560 + 47
inch 65.7 + 2.0 614 + 1.9
4 |Crawler total length mm 2100 + 63 2000 + 60
inch 827 + 25 787 + 24
5 |Crawler total width mm 1700 + 34 1550 + 31
inch 669 + 1.3 61.0 + 1.2
6 |Min. ground clearance mm 285 + 9 290 + 9
inch 1.2 + 04 1.4 + 04
5 | 1 |Front attach- Bucket heaped |CECE m3 0.077
ment capacity yd3 — 0.01
2 SAE, JIS m3 0.1 0.1
yd3 0.13 0.13
3] Bucket width mm 555 + 12 555 + 11 Without side cut-
inch 219 + 05 219 + 04 ter
4] Swing angle Canopy L deg 70 + 2 80 + 2
|5 ] Canopy R | deg 50 + 2 48 + 2
6 | Cabin L | deg + 80 + 2
7 Cabin R | deg + 48 + 2
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No Specificatios Items Unit U:LS%(?;’ C(;K$ E)L) (KTgX}?(lLSSKT A) Remarks
5 | 8 |Front attach- Max. digging radius mm 5255 + 79 5245 + 79
ment inch | 2069 + 3.1 2065 + 3.1
9| Ground level Max. digging mm 5140 + 77 5135 + 77
radius inch 2024 + 3.0 2022 + 3.0
10| Ground level Min. finish mm 1755 + 35 1410 + 28 Bucket bottom
radius inch 69.1 + 14 555 + 1.1 horizontal
11 ] Max. digging depth mm 3115 + 62 3185 + 64
inch 1226 + 24 1254 + 25
12| Max. vertical digging depth mm 2185 + 44 2390 + 48
inch 86.0 + 1.7 941 + 1.9
13| Max. digging |Conopy mm 4890 + 98 4875 + 98
height inch | 1925 + 3.9 1919 = 39
14 | Cabin mm 4660 + 93
inch 1835 + 3.7
15| Max. dump Conopy mm 3470 + 69
height inch | 1366 = 2.7
116 | Cabin mm 3265 + 65
inch 1285 + 2.6
117 | Max. dump Conopy mm 1230 + 37 965 + 29
height (Arm inch 484 + 15 380 = 1.1
18 vertical) Cabin mm 125 + 34
inch 443 + 1.3
19 ] Mini. turning Conopy mm 2065 * 62 1940 + 116
radius inch 813 + 24 764 + 46
120 | Cabin mm 2190 + 66
inch 86.2 + 2.6
121 Mini. turning Conopy mm
radius (Left inch N
122 | swing) Cabin mm -
inch -
6 | 1 |Dozer Width mm 1700 £ 5 1550 + 5
inch 669 + 0.2 61.0 + 0.2
2 Height mm 335 + 25 355 + 10
inch 132 + 10 140 + 04
3] Max. lift above GL mm 370 + 26 375 + 26
inch 146 + 1.0 148 + 1.0
4 Max. below GL mm 370 + 26 365 + 26
inch 146 + 1.0 144 + 10
Q2 Main Specs JIS A8404
1 | 1 |Bucket tooth slaggish mm 70 >
inch 276 >
2 | Tilt amount of front attachment mm 10 >
inch 0.39 >
3 |Dozer's declination mm 10 >
inch 0.39 >
2 | 1 |Eccentric amount from swing center mm From swivel cen-
inch ter
2 |Distance to swing center mm 72 £+ 250 135 + 250
inch 283 + 1.0 531 + 1.0
3 | 1 |Approach angle deg 314 + 35 30 £+ 3
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No Specificatios Items Unit U%S;(sK;' C(;K$ /_S)L) (KTgXl?(lLssKT A) Remarks
4 | 1 |Crawler height mm 420 + 8 430 + 9 Include grouser
inch 16.54 + 0.31 16.93 + 0.35  |on the spocket
2 |Max. crawler height mm 450 + 9 455 + 14
inch 17.72 + 0.35 17.91 + 0.55
Q3 Engine performance
1 | 1 |"Max, engine no load rpm 2550 >
2 |[rpm" 1 pump relief rpm - -
3] 2 pump relief rpm - -
4 3 pump relief rpm - - Boom, arm,
swivel
5| 2 pump relief rpm 2300 <
6 | Dozer+2 pump relief rpm 2100 <
2 | 1 |ldler rpm 1050 + 50
Q4 Travelling performance
1 1 |Travel motor L mm 300 > 20 deg, 10 min
block perfor- inch 11.81 >
mance
2 |Travel motor Rubber mm 300
block perfor- inch 11.81
mance
2 1 |Max, Traction F1 kgf 2766 2655 On the center
force kN 271 26.0
Ibs 6098 5853
2] F2 kgf 1546 1485
kN 15.2 14.6
Ibs 3408 3274
3 | 1 |Travel straight- |F1 mm 600 > 10m distance
ness inch 2362 >
2] F2 mm 600 >
inch 2362 >
3] Dozer F1 mm 600 > Dozer up &
inch 23.62 > down 10m dis-
4] Dozer R1 mm 600 > tance
inch 23.62 >
4 | 1 |Track shoe sag |Iron mm 75 to 80
distance inch 295 to 3.15
2] Rubber mm 10 to 15
inch 0.39 to 0.59
Q5 Work performance
1 | 1 |Boom lifting capacity kgf 575 434 Front end, Arm
kN 56 43 extend bucket
bw 1268 957 crowd, at tooth
2 |Arm digging force kgf 1888 1629 Bucket tooth
kN 18.5 16.0 root
lbw 4162 3591
3 |Bucket digging force kgf 2882 / 3810 3655 Machine stance
kN 283 /| 374 35.8 to JIS bucket
low 6354 | 8400 8058 tooth root
4 |Dozer force down kgf 2652 2841 Cutting edge
KN 26.0 279 down force at
low 5847 6263 ground level
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No Specificatios Items Unit U%S;%K;— C(;K$ /E)L) (KTgXl?(lLSSKT A) Remarks
2 | 1 |Boom speed Canopy up 1st sec 24 + 0.3 21 + 0.3 Oil temp.
2] up 2nd sec - 50+5°C
3 down sec 30 + 03 29 + 03 (122+41°F)
— Ground to max.
i down sec height (excu-
5 Cabine up (G-T) sec - lude cushioning)
6 up (L—T) sec -
7 down (T>G)| sec -
'8 | down (T-L) | sec -
3 | 1 |Arm speed crowd sec 31 + 0.3
2 extend sec 27 + 03 3 + 03
4 | 1 |Bucket speed crowd sec 26 + 03 27 + 03 Oil temp.
2 dump sec 17 + 03 19 + 03 50+5°C
(122+41°F)
5 | 1 |Dozer speed up (G-T) sec - Max. down to
max. up
2] up (L-T) sec 22 + 03 21 + 03 Max. up to max.
down
3] down (T>G)| sec -
4] down (T-L) | sec 29 + 03 28 + 03
6 | 1 |Arm cylinder cavitation mm 5 > Oil temp.
inch 020 > 95+5°C
(203+41°F)
7 | 1 |Max. digging Canopy mm 2800 2920 + 292
height radius inch | 110.24 114.96 + 11.50
2] Cabine mm 3215 + 322
inch 126.57 + 12.68
3 |Max. dump Canopy mm 2621 + 157 2790 + 167 at bucket pin
height radius inch | 103.19 + 6.18 109.84 + 6.57
4 Cabine mm 2961 + 178
inch 116.57 + 7.01
5 |Bucket bottom |Canopy mm 1525 + 46 1265 + 48 Bucket horizon-
height at arm inch 60.04 + 1.81 4980 + 189 |tal
g |vertical Cabine mm 1415 = 42
inch 55.71 + 1.65
7 |Bucket wrist angle degree 190 + 3
Q6 Swivel, swing performance
1 | 1 |Swivel torque L kgf-m 738 627 Arm
kN.m 72 6.1 extend,show/
frlbs | 5338 4535 Quick
2 R kgf-m 738 627
kN.m 7.2 6.1
ft-lbs 5338 4535
2 | 1 |Swivel angle L deg 15 < 20 , 19< Bucket load=JIS
2] R deg 15 < 20 , 19< heapedx1.8
3 | 1 |Swivel block performance L deg 5 > 6
2] R deg 5 > 6 >
3| L deg 30 >
4] R deg 30 >
4 | 1 |Swivel start-up speed L sec 25 + 03 3 £ 03 0~90 deg swivel
2 R sec 25 + 03 3 + 03
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No Specificatios Items Unit U9£15385(3K;- C(;K$ E)L) (KTgX}?(lLSSKT A) Remarks
5 | 1 |Swing speed Canopy L sec 58 £ 03 59 + 05
2] R sec 46 + 03 45 + 05
3] Cabine L sec
4] R sec
6 | 1 |Swing Lock Swivel R&L mm 10 > 90 deg-swivel,
inch 0.39 > 100 times actual
digging cylinder
dislocation
2 |Reciprocating |L/R Swing mm 90 deg-swivel,
motion inch 100 times
Q7 Hydraulic performance
1 | 1 |Relief pressure setting P1 kgf/cm2 255 + 5 245 Atpumpdelivery
MPa 250 + 05 24.0 5045°C
bar 245 + 245 24.5
psi 3627 + 71 3485
2] P2 kgflcm2 255 + 5 245
MPa 250 + 05 24.0
bar 245 + 245 245
psi 3627 + 71 3485
3] P3 kgflcm2 207 £ 5 210
MPa 203 + 0.5 20.6
bar 245 + 245 24.5
psi 2944 + 71 2987
4] P4 kgf/cm2 40 +3,-0
MPa 3.9 +0.3, -0
bar 3.9 +0.03, -
0
psi 569 +43, -0
2 | 1 |Cylinder ol Boom 50+5°C mm 6 > 20 > Arm extend,
sealing capacity (122+41°F) inch 024 > 0.79 > bucket
2] 95+5°C mm 6 > 20 >
(203+41°F)  ["inch 024 > 079 >
3] Arm 50+5°C mm 20 > 15 > height 1m, 10
(122+41°F) [ inch 079 > 059 > min.
4 Bucket 50+5°C mm 25 > Bucket load=JIS
(122+41°F) inch 098 > heapedx1.8
5] Dozer 50+5°C mm 20
(122+41°F)  ["inch 0.79
3 | 1 |Boom cushioning performance |30°C(86°F) sec 3 >
2] 50°C(122°F) | sec 04 to 1.3
3] 80°C(176°F) | sec 03 <
Qs Lever operating force & stroke
1 | 1 |Boom lever operating force up kof 1.7 £ 1.0 1.7 £+ 05
N 16.67 + 9.81 16.67 + 4.90
Ibs 3.7 + 22 37 £ 11
2] down kgf 14 + 1.0 14 + 05
N 13.73 + 9.81 13.73 + 4.90
Ibs 31 £ 22 31 £ 11
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No Specificatios Items Unit U:LS%(?;’ C(;K$ E)L) (KTgxl?(lLSSKT A) Remarks
1 | 3 [Arm lever crowd kgf 1.7 £ 1.0 1.7 £ 05 Extend & crowd
N 16.67 + 9.81 16.67 + 4.90
Ibs 37 + 22 3.7 + 11
4] extend kgf 14 + 1.0 14 + 05
N 13.73 + 9.81 13.73 + 4.90
Ibs 31 + 22 31 + 11
5 |Bucket lever crowd kgf 12 £ 1.0 12 £+ 05 Dump & crowd
N 11.77 £ 9.81 11.77 £ 490
Ibs 26 + 22 26 + 11
6 | extend kgf 12 + 1.0 12 + 05
N 11.77 £ 9.81 11.77 £+ 490
Ibs 26 + 22 26 + 11
7 |Swivel (Swing) lever R kgf 12 £ 1.0 12 £+ 05 Left & right
N 11.77 £ 9.81 11.77 £ 490
Ibs 26 + 22 26 + 11
8| L kgf 12 + 1.0 12 + 05
N 11.77 £ 9.81 11.77 £+ 490
Ibs 26 + 22 26 + 11
9 |Dozer lever up kgf 20 + 05 Up & down
N 19.61 + 4.90
Ibs 44 + 11
10| down kgf 20 + 05
N 19.61 + 4.90
Ibs 44 + 11
11 |Travel lever L Forward kgf 1.8 £ 05
N 1765 + 4.90
Ibs 40 + 11
12 Back kgf 18 + 05
N 1765 + 4.90
Ibs 40 + 11
13 ] R Forward kgf 18 + 05
N 1765 + 4.90
Ibs 40 + 11
14 Back kgf 18 + 05
N 1765 + 4.90
Ibs 40 + 11
15 |Accelerator lever up kgf 50 + 1.0 Al-version has
N 49.03 + 9.81 accel.
Ibs 1.0 + 22
116 | down kgf 35 + 1.0
N 3432 + 9.81
Ibs 7.7 + 22
17 |Swing pedal R kgf 50 + 1.0
N 49.03 + 9.81
Ibs 1.0 + 22
18] L kgf 50 + 1.0
N 49.03 + 9.81
Ibs 11.0 + 22
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No Specificatios Items Unit U%S;(gg C(;K$ E)L) (KTgXl?(lLSSKT A) Remarks
1 [ 19 |Safety lock R up kgf 08 + 0.2 Up & down
lever N 785 + 1.96
Ibs 1.8 + 04
120 ] down kgf 04 + 0.2
N 392 + 1.96
Ibs 09 + 04
21 L up kgf 27 + 1.0 Up & down
N 26 + 10
Ibs 195 + 74
122 down kgf 60 + 1.0 50 + 1.0
N 49 + 10 49.03 + 9.81
Ibs 434 + 74 11.0 + 2.2
23 |Travel Hi-Lo change kgf 15 £+ 05 31 + 10
N 39 + 10 30.40 + 9.81
Ibs 108 + 3.6 6.8 + 22
2 | 1 |Boom lever stroke up mm 110 + 10
inch 433 = 0.39
2] down mm 10 £ 10
inch 433 + 0.39
3 |Arm lever stroke crowd mm 110 = 10
inch 433 + 0.39
4 extend mm 110 = 10
inch 433 + 0.39
5 |Bucket lever stroke crowd mm 85 + 10
inch 3.35 £+ 0.39
6 |Bucket lever stroke extend mm 85 + 10
inch 3.35 £+ 0.39
7 |Swivel, swing lever stroke R mm 85 + 10
inch 3.35 £+ 0.39
8 | L mm 85 + 10
inch 3.35 £+ 0.39
9 |Dozer lever stroke up mm 55 + 10
inch 55.00 + 0.39
110 | down mm 55 + 10
inch 217 + 0.39
11 | Travel lever L Forward mm 73 £ 10 75 £+ 10
stroke inch 2.87 + 0.39 295 + 0.39
12| Back mm 73 £ 10 75 + 10
inch 287 + 0.39 295 + 0.39
13| R Forward mm 73 + 10 75 + 10
inch 287 + 0.39 295 + 0.39
14 ] Back mm 73 + 10 75 + 10
inch 287 + 0.39 295 + 0.39
15 | Accel. Lever mm 55 + 10 65 + 10
inch 217 + 0.39 256 + 0.39
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No Specificatios Items Unit U%S;%K; C(;K.IF /_S)L) (KTgXl?(lLssKT ) Remarks
Q9 Stability
1 | 1 |Standard arm, |Bucketload to |Side, kgf - Arm extend,
Dynamic opera- |10 degrees tip- |dozer up N N bucketcrowd
tion load limit ping Ibs N oil temp.50+5°C
2 Front, dozer kgf - (122+41°F)
up N -
Ibs -
| 3 Bucket load to |Side, kof - 276
tip fully dozer up N N 2706.64
Ibs - 608.5
4] Front, dozer kgf - 294
up N - 2883.16
Ibs - 648.2
5 |Standard arm, |[Bucketload to |Side kgf 430 393
static limited tip fully N 4216.86 3854.01
load Ibs 948.0 866.4
6 | Front kgf 450 428
N 4412.99 4197.25
Ibs 992.1 943.6
Q10 Comfortability
1 | 1 |Noise level At operator's  |Canopy db(A) 81 > 80 >
2 ear LPA Cab db(A) 81 > Cab door close
3] Noise 7m db(A)
4 | source;LWA db(A) 95 >
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KX121-3S, 161-3S : KTC, KCL, KTA Version
Machine specification : Service port, TPSS, Arm rest, Long arm, 4 POSTcanopy, KTC-bucket

No Specificatios Items Unit KX121-3S KX161-3S Remarks
Q1 Main Speed JIS A8404
1 | 1 |Machine size Total length (Transport) mm 5090 + 102 5540 £ 1M1
inch 2004 + 4.0 2181 + 44
2] Total width mm 1700 + 17 1960 + 20
inch 66.9 + 0.7 772 + 0.8
R Total height (Canopy) mm 2495 + 25
inch 98.2 + 1.0
4] Total height (Cabin) mm 2480 + 25 2540 + 25
inch 976 + 1.0 100.0 + 1.0
2 | 1 |Weight Machine weight (Canopy) kg 4030 + 81 5065 + 101 Fuel tank
Ibs 8884.5 + 178.6 11166.3 + 222.7
2] Machine weight (Cabin) kg 4095 + 82 5140 + 103
Ibs 9027.8 + 180.8 11331.6 + 227.1
3 | 1 |Performance Swivel speed |L rom 92 + 0.9 93 + 09
2] R rpm 92 + 0.9 93 + 0.9
IER Travel speed |Lubber F1 km/h 30 £ 03 25 + 0.2
mph 1.86 + 0.19 1.55 + 0.12
| 4] Lubber F2 km/h 50 + 5 46 + 05
mph 311 + 3.1 2.86 + 0.31
|5 ] Iron F1 km/h 29 £+ 03 23 + 0.2
mph 1.80 £ 0.19 143 + 0.12
|6 | Iron  F2 | km/h 47 + 05 42 + 04
mph 292 + 0.31 261 + 0.25
71 Gradeability deg 30 30
4 | 1 |Rear end min. turning radius mm 1300 + 26 1090 + 22
inch 512 + 1.0 429 + 0.9
2 |Swivel frame rear ground clearance mm 574 + 11 620 + 12
inch 226 + 04 244 + 0.5
3 | Tambler center distance mm 1710 = 51 1990 + 60
inch 67.3 £ 2.0 783 + 24
4 |Crawler total length mm 2175 + 65 2500 £ 75
inch 856 + 2.6 984 + 3.0
5 |Crawler total width mm 1700 + 34 1960 + 39
inch 66.9 £ 1.3 772 + 1.5
6 |Min. ground clearance mm 330 £ 10 320 £+ 10
inch 13.0 + 04 126 + 04
5 | 1 |Front attach- Bucket CECE m3
ment heaped yd3
2] capacity SAE, JIS m3 0.12 0.14
yd3 0.16 0.18
R Bucket width mm 600 = 12 Without side cut-
inch 236 + 05 ter
4] Swing angle [Canopy L | deg 75 £ 2
|5 ] Canopy R| deg 48 + 2
|6 | Cabin L | deg 75 £ 2
7 Cabin R | deg 48 + 2
| 8| Max. digging radius mm 5600 + 16 6260 + 94
inch 2205 + 0.6 246.5 + 3.7
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No Specificatios Items Unit KX121-3S KX161-3S Remarks
5 | 9 |Front attach- Ground level Max. digging mm 5475 + 82 6130 £ 92
ment radius inch 2156 + 3.2 2413 + 36
110 | Ground level Min. finish mm 1805 + 36 1940 + 39 Bucket bottom
radius inch 711 £ 14 764 + 15 horizontal
11 Max. digging depth mm 3505 + 70 3830 + 77
inch 138.0 + 2.8 150.8 + 3.0
12] Max. vertical digging depth mm 2480 + 74 2585 + 78
inch 976 + 2.9 101.8 + 3.1
113 ] Max. digging |Conopy mm 5420 + 108 5715 + 14
height inch 2134 + 43 2250 + 0.6
114 Cabin mm 5420 + 108 5715 + 14
inch 2134 + 43 2250 + 0.6
115 ] Max. dump  [Conopy mm 3890 + 78 4155 + 83
height inch 1531 + 3.1 1636 + 3.3
116 | Cabin mm 3890 + 78 4155 + 83
inch 1531 + 3.1 163.6 + 3.3
117 | Max. dump Conopy mm 1250 + 37 1285 + 39
height (Arm inch 492 + 15 506 + 1.5
18 vertical) Cabin mm 1250 + 37 1285 + 39
inch 492 + 15 50.6 + 1.5
19 |Front attach- Mini. turning | Conopy mm 2060 + 62 2420 + 73
ment radius inch 811 + 24 953 + 29
120 Cabin mm 2060 + 62 2420 + 73
inch 811 + 24 953 + 29
| 21] Mini. turning |Conopy mm 1665 + 50 1955 + 59
radius (Left inch 656 + 2.0 770 + 23
22 swing) Cabin mm 1665 + 50 1995 = 59
inch 656 + 2.0 785 + 23
6 | 1 |Dozer Width mm 1700 + 5 1960 + 5
inch 66.9 + 0.2 772 + 0.2
2] Height mm 350 + 20 360 £ 10
inch 13.8 + 0.8 142 + 04
R Max. lift above GL mm 395 + 50 455 + 50
inch 156 + 2.0 179 + 2.0
| 4] Max. below GL mm 410 + 50 370 £+ 50
inch 16.1 + 2.0 146 + 2.0
Q2 Main Specs JIS A8404
1 | 1 |Bucket tooth slaggish mm 50
inch 1.97
2 mm 0
inch 0
3 |Dozer's declination mm 3
inch 0.12
2 | 1 |Eccentric amount from swing center mm 195 170 From swivel cen-
inch 7.68 6.69 ter
2 |Distance to swing center mm
inch
3 | 1 |Approach angle‘ deg 30 + 3
4 | 1 |Crawler height mm 470 + 9 520 + 10 Include grouser
inch 18.50 + 0.35 20.47 + 0.39 on the spocket
2 |Max. crawler height mm 490 + 10 550 + 11
inch 19.29 + 0.39 2165 + 043

II-15



WSM Minor Change Il Service Engineering Section

No Specificatios Items Unit KX121-3S KX161-3S Remarks
Q3 Engine performance
1 | 1 |Max, engine no load rom 2450 < 2400 <
| 2 |rpm 1 pump relief rpm - -
R 2 pump relief rpm - -
| 4] 3 pump relief rem - - Boom, arm,
swivel
| 5| 2 pump relief rpm 2250 , 2150< 2200 , 2100<
| 6 | Dozer+2 pump relief rem 2250 2200 , 2100<
2 | 1 |Idler rpm 1100 +50, -150 1200 +50, -150
Q4 Travelling performance
1 1 | Travel motor L mm 272 , 300> 261 , 300> 20 deg, 10 min
block perfor- inch 10.71 , 11.8> 1028 , 11.8>
mance
2 |Travel motor Rubber mm 272 , 300> 261 , 300>
block perfor- inch 10.71 11.8> 1028 , 11.8>
mance
2 | 1 |Max, Traction |F1 kgf 3081 4083 On the center
force kN 30.2 40.0
Ibs 6792 9001
2] F2 kgf 1455 1972
kN 14.3 19.3
Ibs 3208 4348
3 | 1 |Travel straight- |F1 mm 600 10m distance
ness inch 23.62
2 F2 mm 600
inch 23.62
IER Dozer F1 mm 600 Dozer up &
inch 23.62 down 10m dis-
| 4] Dozer R1 mm 600 tance
inch 23.62
4 | 1 |Track shoe sag |Iron mm 40 + 5
distance inch 157 + 0.20
2 Rubber mm 10 + 5
inch 0.39 = 0.20
Q5 Work performance
1 | 1 |Boom lifting capacity kgf 734 790 Front end, Arm
kN 72 77 extend bucket
bw 1618 1742 crowd, at tooth
2 |Arm digging force kgf 1790 2253 Bucket tooth
kN 17.6 221 root
Ibw 3946 4967
3 |Bucket digging force kgf 3005 5043 Machine stance
kN 205 495 to JIS bucket
low 6625 11118 tooth root
4 |Dozer force down kgf 3160 4170 Cutting edge
kN 31.0 40.9 down force at
low 6967 9193 ground level
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No Specificatios Items Unit KX121-3S KX161-3S Remarks
2 | 1 |Boom speed Canopy up (G-T) sec 27 + 03 Oil temp.
2 up (L—T) sec 49 + 03 47 + 03 50+5°C(122+41°
3 down(T—>G)| sec 27 + 03 F)
4 down sec 51 + 0.3 46 + 0.3 heégmczéicrg?x'
5 Cabine up 1st sec 27 + 03 lude cushioning)
6 up 2nd sec 49 + 03 47 + 0.3
7 down sec 27 + 03
8 down sec 51 + 03 46 + 0.3
3 | 1 |Arm speed crowd sec 32 + 03 31 £ 03
2 extend sec 28 + 03 31 £ 03
4 | 1 |Bucket speed crowd sec 27 + 0.3 29 + 0.3 Oil temp.
2] dump sec 22 + 03 2 + 03 ﬁ?i5°0(122i41°
5 | 1 |Dozer speed up (G-T) sec 12 £+ 03 15 £ 03 Max. down to
max. up
2 up (L-T) sec 23 0.3 25 + 0.3 Max. up to max.
down
3 down(T—>G) | sec 14 + 03 19 + 0.3
4 down (T-L)| sec 3.0 + 0.3 38 + 0.3
6 1 |Arm cylinder cavitation mm 0,5 > 0,05 > Oil temp.
inch 0 0 95+5°C(203+41°
F)
7 | 1 |Max. digging Canopy mm 2825 + 282 3640 + 364
height radius inch | 111.22 + 11.10 143.31 + 14.33
2 Cabine mm 2825 + 282 3640 + 364
inch 111.22 + 11.10 143.31 £ 14.33
3 |Max. dump Canopy mm 2790 + 167 3325 at bucket pin
height radius inch | 109.84 + 6.57 130.91
| 4] Cabine mm 2790 + 167 3325
inch 109.84 + 6.57 130.91
5 |Bucket bottom |Canopy mm 1585 + 415 1600 Bucket horizon-
height at arm inch 62.40 + 16.34 62.99 tal
g |vertical Cabine mm 1585 + 415 1600
inch 6240 + 16.34 62.99
7 |Bucket wrist angle degree 197 + 3 168.5 = 3
Q6 Swivel, swing performance
1 | 1 |Swivel torque L kgf-m 840 1265 Arm
kN.m 82 12.4 extend,show/
filbs | 6075 9149 Quick
2] R kgf-m 840 1265
kN.m 8.2 124
ft-lbs 6075 9149
2 | 1 |Swivel angle L deg 20 17 Bucket load=JIS
2 R deg 20 17 heapedx1.8
3 | 1 |Swivel block performance L deg 0 5 >
2] R deg 0 5 >
| 3] L deg 30 30 >
4] R deg 30 30 >
4 | 1 |Swivel start-up speed L sec 21 + 03 25 + 03 0~90 deg swivel
2] R sec 21 + 03 25 + 03
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No Specificatios Items Unit KX121-3S KX161-3S Remarks
5 | 1 |Swing speed Canopy L sec 6.7 + 0.7 6.7 + 0.5
2] R sec 65 + 0.7 77 + 05
3] Cabine L sec 6.7 + 07 6.7 £ 05
4 R sec 65 + 0.7 77 + 05
6 | 1 |Swing Lock Swivel R&L mm 2 2,10 > 90 deg-swivel,
inch 0.08 100 times actual
digging cylinder
dislocation
2 |Reciprocating |L/R Swing mm 90 deg-swivel,
motion inch 100 times
Q7 Hydraulic performance
1 | 1 |Relief pressure setting P1 kgf/cm2 250 +10, -5 245 +10,-5 |At pump deliv-
MPa 24.5 +1.0,-0.5] 24.0  +1.0,-0.5ery 50+5°C
bar 24.5 +10, -5 245 +10, -5
psi 3556 +140, -70 3485 +140, -70
2] P2 kgf/cm2 -
MPa -
bar -
psi -
| 3] P3 kgf/cm?2 -
MPa -
bar -
psi -
4] P4 kgflcm2 40 £ 5.1
MPa 39 £+ 50
bar 39 + 5.0
psi 569 + 73
2 | 1 |Cylinder ol Boom 50+5°C mm 20 Arm extend,
sealing capacity (122+41°F) inch 0.79 bucket
2 95+5°C mm 20
(203+41°F) |[inch 0.79
| 3] Arm 50+5°C mm 20 height 1m, 10
(122+41°F) inch 0.79 min.
| 4] Bucket 50+5°C mm 10 Bucket load=JIS
(122+41°F) inch 0.39 heapedx1.8
5 Dozer 50+5°C mm 20 3
(122+41°F) [ inch 0.79 0.12
3 | 1 |Boom cushioning performance |30°C(86°F) sec 3
|2 50°C(122°F)| sec 04 to 1.3
R 80°C(176°F)| sec 0.3
Qs Lever operating force & stroke
1 | 1 |Boom lever operating force up kgf 1.8 £ 0.5
N 17.65 + 4.90
Ibs 40 + 11
|2 down kof 15 + 05
N 1471 + 490
Ibs 33 + 11
3 |Arm lever crowd kof 1.8 £ 0.5 Extend & crowd
N 17.65 + 4.90
Ibs 40 + 11
| 4 extend kof 15 + 05
N 1471 + 490
Ibs 33 + 11
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No Specificatios Items Unit KX121-3S KX161-3S Remarks
1 | 5 |Bucket lever crowd kof 15 £ 05 Dump & crowd
N 1471 + 4.90
Ibs 33 £ 11
| 6 | extend kgf 18 + 0.5
N 17.65 + 4.90
Ibs 40 = 11
7 |Swivel (Swing) lever R kgf 15 £+ 05 Left & right
N 1471 + 4.90
Ibs 33 £ 11
| 8 | L kgf 15 + 05
N 14.71 + 4.90
Ibs 33 £ 11
9 |Dozer lever up kgf 1.0 + 0.5 24 + 05 Up & down
N 9.81 + 4.90 2354 + 490
Ibs 22 £ 11 53 £ 11
10| down kgf 1.5 + 05 24 + 05
N 14.71 + 4.90 23.54 £ 4.90
Ibs 33 £ 11 53 £ 11
11 |Travel lever L Forward kgf 12 £+ 0.5 1.5 + 05
N 11.77 + 4.90 14.71 + 4.90
Ibs 26 £ 11 33 £ 11
112 Back kgf 1.2 + 05 15 £ 05
N 11.77 + 4.90 14.71 + 4.90
Ibs 26 £ 11 33 £ 11
13| R Forward kgf 1.2 + 05 15 £ 05
N 11.77 + 4.90 14.71 + 4.90
Ibs 26 £ 11 33 £ 11
14| Back kgf 1.2 + 05 15 £ 05
N 11.77 + 4.90 14.71 + 4.90
Ibs 26 £ 11 33 £ 11
15 |Accelerator lever up kgf 5 £ 1.0 + Al-version has
N 4903 + 981 - accel dial not a
Ibs 1.0 = 22 - lever.
116 | down kgf 35 + 1.0 -
N 3432 + 9.81 -
Ibs 7.7 £ 22 -
17 |Swing pedal R kgf 34 + 1.0
N 33.34 + 9.81
Ibs 75 £ 2.2
118 L kgf 41 + 1.0
N 40.21 + 9.81
Ibs 9.0 £+ 22
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No Specificatios Items Unit KX121-3S KX161-3S Remarks
1 | 19 |Safety lock R up kof 08 + 0.2 Up & down
lever N 7.85 + 1.96
Ibs 1.8 + 04
120 | down kof 04 + 02
N 392 + 1.96
Ibs 09 + 04
121 L up kgf 27 + 1.0 Up & down
N 26.48 + 9.81
Ibs 6.0 + 22
122 down kgf 45 + 1.0
N 4413 + 9.81
Ibs 99 + 22
23 | Travel Hi-Lo change kgf 40 + 1.0 35 £+ 10 Super servier
N 39.23 + 9.81 34.32 + 9.81 have a switch
Ibs 88 + 22 77 £ 22
2 | 1 |Boom lever stroke up mm 72 + 10
inch 283 + 0.39
2] down mm 72 + 10
inch 283 + 0.39
3 |Arm lever stroke crowd mm 72 + 10
inch 283 + 0.39
| 4 extend mm 72 + 10
inch 283 + 0.39
5 |Bucket lever stroke crowd mm 72 + 10
inch 283 + 0.39
6 |Bucket lever stroke extend mm 95 + 10
inch 3.74 + 0.39
7 |Swivel, swing lever stroke R mm 72 + 10
inch 283 + 0.39
8 | L mm 72 + 10
inch 283 + 0.39
9 |Dozer lever stroke up mm 60 = 10
inch 236 + 0.39
110 | down mm 60 + 10
inch 236 = 0.39
11 | Travel lever L Forward mm 70 + 10
stroke inch 2.76 + 0.39
12| Back mm 70 + 10
inch 276 + 0.39
113 ] R Forward mm 70 + 10
inch 276 + 0.39
|14 ] Back mm 70 + 10
] inch 2.76 + 0.39
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No Specificatios Items Unit KX121-3S KX161-3S Remarks
Q9 Stability
1 | 1 |Standard arm, |Bucketloadto |Side, kgf Arm extend,
Dynamic opera- |10 degrees  |dozer up N bucketcrowd
tion load limit  |tipping Ibs oil temp. 50+5°C
2] Front, dozer | kgf (122+41°F)
up N
Ibs
3] Bucket load to |Side, kgf
tip fully dozer up N
Ibs
4 Front, dozer | kgf
up N
Ibs
5 |Standard arm, |Bucketloadto |Side kgf
static limited tip fully N
load Ibs
| 6 | Front kgf
N
Ibs
2 | 1 |Standard arm, |Bucketloadto |Side, kgf Arm extend,
Dynamic opera- |10 degrees  |dozer up N bucketcrowd
tion load limit  |tipping Ibs oil temp. 50+5°C
2] Front, dozer | kgf (122+41°F)
up N
Ibs
3] Bucket load to |Side, kgf
tip fully dozer up N
Ibs
4 Front, dozer | kgf
up N
Ibs
5 |Standard arm, |Bucketloadto |Side kgf
static limited tip fully N
load Ibs
| 6 | Front kgf
N
Ibs
Q10 Comfortability
1 | 1 [Noise level At operator's |Canopy db(A)
2 ear LPA Cab db(A) Cab door close
| 3] Noise 7m db(A)
4 | source;LWA db(A)
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B. Finger control service port system

a. Feature and purpose
1

The service port pedal has been replaced by a lever-top knob switch: Feather-touch finger control
realized.

The breaker can easily be operated with a button switch.

Optimum control feeling adjustments can be made for maneuvering various attachments efficiently.
Safe attachment handling is ensured through fool proof control.

AOWN

Thumb Tilt bucket

|

Breaker Auger

When a thumb (and tilt bucket) attached, the foot pedal has been used to operate. It has not been

easy for fine control in this way. Such operation can now be finely controlled with your hand (thumb)
and you can ensure more space around your feet.

Service port functions have been tremendously upgraded.
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b. Outline of control system

1. Aux. port finger operation

Fine control by finger operation

@ Proportionality operation of AUX. port.

@ Full open output hold Switch at the time of breaker operation.
® Hand operation ON-OFF Switch. (secure safety priority)

2. Control layout

AUX port hand operation I-—-—'_"'

| Breaker Lock sw

Option sw
-

. | Travel Hi-Low lamp . 3 -

Option lamp - -

Travel Hi-Hold sw Lo

Work lamp sw /

Display change sw
Al-sw

o
..I"'

Hand operatlon ON-OFF sw|

| Option: KX41-3SV or above |

Anti Theft Antenna
(EU-version only)

Controller
Knob position signal Right proportional control valve output
> >
Input
P Breaker mode select signal CPU Oui’
. ) pu
signal ™ Left proportional control valve output
. .
Service mode select signal
-
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3. Service port system components

Meter panel

Vai Proportional solenoid valve
ain key - .
ON - start ' ! —
Safety lever -
lock switch >
> CPU
Input Output F &
Knob switch
EEPROM

Work S/P Panel

switch
switch selector

lamp switch
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d. Knob structure and function

The knob has a built-in IC chip that is different from that for potentiometers.
1)Service mode:Press the center switch of the meter panel to call the service mode.

2)Knob control: Shift the knob to L or R direction to call two way PTO operation.
3)Breaker operation:Press the back button of the knob to call the breaker mode.

1. Structure of knob switch

' ~ 45V ] RED

o 11|

|
PROPORTIONAL OUTPUT !
'l> WHITE Lo 3,
| GND | BLACK !
—o))

| o 2
A 'BLUE,04D:

1 Horn SW GREEN !
o 7l

|
- VELoW! g,

1 Breaker SW GRAY Io 5

I .

ELECTRIC CIRCUIT

.

(3) Breaker switch

II-26



WSM Minor Change Il Service Engineering Section

2. Basic operation of the knob

1) With the key on
k| When the key is on, the system gets started out of
the service mode OFF-position.
ISr;]%tg/e)r words, the knob is not operative. (This is for
o e—— :

=N |

2) Service mode

Press the center switch of the meter panel, and the
center LED indicator lights up and the system gets in
the service mode. Now the knob is operative. Move
the knob to the left for the thumb to grasp an object.
Move it to the right for the thumb to release it.

The breaker mode is enabled while in the service
mode. Press the breaker switch on the back of the
knob to activate the breaker. The main pump fully
feeds the fluid to the breaker. If the thumb is
attached in place, the main pump feeds the full
amount of fluid from the service port to the thumb
cylinder.

<Breaker switch function>

(1) Push the S/P switch on.

(2) Press the breaker switch.

(3) Breaker starts pounding.

(4) Press the breaker switch again.

(5) Breaker stops.

4) Releasing the breaker
There are three methods to release the breaker operation.
(1) Press the breaker switch again to stop the breaker.
(2) Press the service port switch to off position. (The center LED indication goes off.)
(3) Or, move the knob for over 0.2 second.
(4) Or, lift up the safety lock lever.
(5) Turn the main key to off position.
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3. Flow chart; Service port operation

Key

No

Is safety lock lever
down position?

Service port switch lamp

No service port operation

OFF
B> Service port switch ————
* ON
Yes

lights up

|
Y

—N< Is breaker switch ON?>
0
+ Yes

Breaker starts.

While breaker is working;

1) Press breaker switch on again?
2) Move the knob switch?
3) Raise the safety lock lever?
4) Main key off?
<One of above operations>
v Yes
Breaker stops |-

Il -28

Y

<s knob switch shiﬁed%
+ Yes

Thumb cylinder
starts moving.

'

Release the knob switch

to neutral.

Thumb cylinder stops.
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4. S/P switch (service port switch)
<Function chart>

ON

(1) Main key

OFF

(2) S/P switch - U U U u U

Effective - ----------- :
(3) Service port eeve

function

Non-effective

Up
(4) Safety lock
lever
Down !
(5) Warning lamp
buzzer

(5~6sec.)

Service port switch (S/P sw) in the middle bottom
on the meter panel controls the service port func-
tions, such as thumb switch and breaker switch.

In order to get the service port function, first push
this switch and then control the two switches on
the knob lever.

(1) Service port switch
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5. How the knob switch works

1) Let's suppose that the breaker has been released. To call the breaker mode again, it is neces-
sary to press the back button (breaker switch) of the knob. (This is for safety.)

2) To release the breaker, just move the knob. This is highly convenient.

3) Let's say that you have forcefully moved the lever to operate the other functions, such as boom
up or down or etc. The knob may be momentarily shaken, which may fluctuate the voltage and
unnecessarily release the breaker. To avoid this, the knob must be moved for over 0.2 second
to release the breaker operation. Just for reference, the knob does not tilt for over 0.2 second
under usual lever control conditions.

6. Breaker operation

(3) Meter panel controller (8) Knob switch

1) Main ke
) y ON — start -
(2) Safety lock lever
down a
4 oN
oy
(4) Server port switch pushed
(6) Breaker switch
T K
| ﬁ (7) Breaker
—>
—>]

(5) Proportional control
solenoid valve

S

Note: When the safety lock lever is up position, all switches of service port switch, breaker switch and
knob switch don’t function at all. This is also for safety purpose.
Therefore, once the safety lock lever is shifted up while service port operation, breaker or
thumb cylinder stops.
When to start the breaker again, first shift down the safety lock lever, press ON the service port
switch and press the breaker switch. Safety lock switch has the priority for the safety.
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7. Interrelation among current, pressure and flow

Sample data: Thumb clamp (Bottom side, A port, left)
---- MIN: 1050 rpm:A
—¢— MAX: rpm:A

40

30 /
20 .
2
¢

Pilot secondary pressure [kg-flcmz]

10
0 200 400 600 800 1000 1200 1400
Current (mA)
60.0 1 0
4
£ 4
E b
= 400 v
[=
=
o
£
© 20.0
2
K/
= 4
O oo =
0 10 20 30 40
Pilot secondary pressure [kg-flcmZ]

60.0
&)
E
— 40.0
f=
=
o
g
3 20.0
K
=
© oo

400 700 800 900 1000 1100

Current (mA)

Note: Above charts are just the sample figures to illustrate the interrelation among the three
parameters.
1. Current: PWM current provided from the panel controller.
2. Pressure: Secondary pilot pressure delivered from S/P solenoid valve.
3. Flow: Oil flow amount supplied to the thumb cylinder.
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e. Initial settings of the knob

1. Set-up and adjustment of service port

This new finger control service port system requires three types of set-up and adjustment proce-
dures.

ltems to set-up When

Knob initial set-up . Knob change
. S/P valve change

. Meter panel change

. S/P valve change

. Main control valve change
. Pilot pump change

. Hydraulic actuator change

S/P valve start-point set-up

Manual feeling adjustment . Hydraulic actuator change

. Operator change and feeling change

N=2BON_2{OWON -

2. Purpose

Three settings (right and left ends, and neutral) of the knob are kept in the meter controller’s mem-
ory. Note that there are fluctuations from knob to knob.

The knob has been factory-set at Hirakata Factory or KBM. When the meter, the knob or the pro-
portional control solenoid valve has been replaced, the knob settings must be manually repro-
grammed. If not reprogrammed, the thumb may get activated even in neutral or slowly move even
at the right end.

The meter memory keeps the following data in the EEPROM addresses

1023 x 8 = 8184 then 5 V.

But actual data varies as follows.

Address 45: Left end - 04~08V
Address 46: Neutral - 24~28V
Address 47: Right end - 440~4.80V

<Knob shift amount and output voltage>

Voltage

4.5V (Address 47)

= 0.5V (Address 45)

Left end Neutral Right end

Knob shift amount
(Knob shift angle)
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3. Background and meaning of knob initial set-up

1) The output voltages at the neutral, rightmost and leftmost positions of a knob are entered as ini-
tial settings. Accordingly, correlation between the knob's right-left shift and the output voltage is
stored in microcomputer memory.

2) The voltage generated by the knob's movement is converted by the microcomputer to a PWM
control current. In this way, ordinary operations can be carried on under proportional control.

3) Also the voltages at the neutral, rightmost and leftmost positions of a new control knob are
entered as initial settings in microcomputer memory. Such data serves to control the output
voltage in proportion to the knob's movement.

4) Suppose that you have replaced a control knob but forgotten to make its initial settings. The
previous knob's data, still in microcomputer memory, may be slightly different from new entries.
This may cause different operating feelings.

5) These settings can be made with the key on. Thanks to the built-in temperature compensation
function, there is no problem with ambient temperatures in making the settings.

~— FYI (For Your Information) N

1. Knob switch and Hall element (IC chip)
The knob switch has a temperature-compensated Hall element incorporated. The Hall element con-
sists of a magnet and a coil as shown below. A kind of sensor, this switch has the tilt angle Ey,
which changes the quantity of magnetism. This quantity is converted to voltage. The input voltage is
set at 5 V maximum. With the knob switch at neutral position, the output is about 2.5 V.

2. Hall effect

Let's suppose, as shown in Fig. 1, Magnetic flux B [T] 2
that a current is applied to a rectan- « X %
gular solid and a magnetic field is S S
added perpendicular to the direction  Length yd // /'/
of current. There will be a voltage T [m]+ | = Voltage
that is perpendicular to the direction 4 | a4 VV]
of current as well as to the direction |
of magnetic field. This phenomenon L
is called the Hall effect, and the volt- ,,/// S //7
age thus generated is called the Hall A _—— f
voltage. // // Current | [A]
This effect was discovered by Ameri- s / // v
can physicist Edwin H. Hall in 1879. : :
The effect has the nature of taking
place very frequently with semicon- b Fig. 1 Hall effect b
ductors, but rarely with conductors.

3. Hall element
The Hall effect is discussed above. The Hall element includes semiconductors that produce the Hall
effect. Given that the effect takes place very frequently with semiconductors, but rarely with conduc-
tors, semiconductors are used to make the Hall element.
Here are the materials to make the Hall element.
- Silicon (Si)
- Germanium (Ge)
- Gallium arsenide (GaAs)
- Indium arsenide (InAs)
- Indium antimonide (InSb)
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f. S/P valve start point setting
1. Performance characteristics profile: Knob shift amount vs Output current

Current
A
Proportional control valve A ~950mA Proportional control valve B
,,,,,,,,,,,,,,,,, 450 mA
- Knob
Left end Neutral Right end

1) A dead zone is provided to keep the thumb intact in neutral. Some margins are also given to
start the thumb at each end.

2) The right-end, neutral, and left-end settings of the knob are presupposed to be in memory.

3) The profile is flexibly modifiable even for maximum engine rpm and idling speed. When the
engine runs at middle speed, for example, the average is determined from the idling map and
maximum map and finally outputted.

4) Suppose that the thumb starts moving at the current of 500 mA. The knob's operating map must
begin with 450 mA because it is necessary to provide an inching zone and give better feeling.

5) At the 500mA level, however, there could be fluctuations due to the control valve, proportional
control valve, hoses and other factors. The meter keeps the initial map and performs as well,
but the inching zone might be longer or shorter depending on the machine.

6) The starting point setting is made to cope with such problem. In the setting mode, the meter
shows the current gradually higher from 450 mA. When the thumb starts moving, the operator is
supposed to press and release the button twice for releasing and grasping of the thumb. The
meter memorizes the then setting.

Address 48: — Release R Deviation
Address 49: — Grasp L Deviation

The following correction is made for control.

Current

A

Proportional control valve A 950 mA Proportional control valve B

450 + (The value in the address 49) --y------=---==-p-====-==---f~ 450 + (The value in the address 48)

Knob

Left end Neutral Right end
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7)

8)

Service engineers do not notice, but at Hirakata
Factory and KBM, the starting point has been
measured at the service port (red pressure mea-
suring port for North America and Europe) and
fluctuations have been put in the meter memory.
At the manufacturing plants, however, the
machine is not equipped with any thumb attach-
ment. Actually, the starting point is expected to
be measured locally. It would take dealers trou-
ble.

At the manufacturing level, therefore, a pressure
take-out plug is prepared. Although a thumb is
not attached, a current flows to the proportional
control valve and the pressure level changes at a
certain point. This pressure level is detected and
put into memory.

Note: 450 mA and 950 mA are default values
before setting in the factory.
Actual value may differ model by model
and machine by machine after the factory

(1) Pressure port

setting up.

Fortunately, the dealers are expected to do just the following in the field

(1) Usually » Just install the attachment (Thumb) and——p
connect the service port hoses.

(2) When the meter is replaced —— Make the knob initial setting >
and the starting point setting.

(3) When the knob is replaced —— » Make the knob initial setting:- >

(4) When the proportional » Make the starting point setting, ——————

control valve replaced knob initial setting

The above knob initial setting and starting point setting are required. Other-
wise the performance may be unstable depending on finish accuracies of <

the component parts.
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2. Background and meaning of start-point setting

1) The purpose of this setting is to keep the knob's operating force of starting the attachment
(thumb cylinder) constant whether the engine runs idle or at maximum speed.

2) The proportional control valve's start-point is activated when you have slowly moved the knob
to start the attachment that is connected with the service port circuit.

3) The knob's action point is referred to in some different factors: knob's movement, output volt-
age, controller's output PWM current, proportional control valve's hydraulic pressure, pilot sec-
ondary pressure of service port main control valve, and hydraulic pressure of attachment
(thumb cylinder, for example).

4) The start-point setting works as follows. When a component of the service port system line has
been replaced, the component with its slightly different individual behavior pattern may deli-
cately affect the line's final output. To compensate such deviation, the initial setting (star-point
setting) must be entered in the controller.

5) The following factors are important in affecting the start-point.

(1)
(2)
3)
(4)
(5)

Oil temperature
Engine rpm
Proportional control valve

Main control valve, service port section

Service port load fluctuations

6) These factors are therefore considered for the start-point setting.

(1)
(2)
3)
(4)

()

Oil temperature -
Engine rpm -
Proportional control valve -
Main control valve, -

service port section
Service port load fluctuations —

50 °C

Idling, Maximum

At each replacement
At each replacement

Basically it is preferable to make the setting for
each attachment. If it does not feel unusual,
however, it can be up to the user's judgment.
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3. lllustration of the start-point setting

h
Voltage fluctuation signal
<«—— according to the knob's
I PWM current < movement

O O O

Pilot secondary pressure signal
- >

S/P section

Move the knob, and you will find the point where the thumb cylinder starts moving. Just when the
cylinder gets activated, press the selector switch. Do this for the right and left movements of the
knob.

Does control start when the start-point has been reached?

NE [MA] Input current when
o .
= Pilot secondary pressure the thumb. cylinder
2 when the thumb cylinder starts moving.
Ky starts moving.
[MA] Knob movement [0]
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4. Concrete behavior at the start-point setting

PWM input
to the solenoid valve

(mA) Pilot secondary pressure

Machine B

Standard | Pilot Secondary pressure current
Machine A

difference b;

difference g

Ps

L, 6,06, 6, R,
full stroke full stroke
Knob control angle: 6

8s:standard knob angle to start S/P
85:Machine A knob angle to start S/P before set-up.
0p:Machine B knob angle to start S/P before set-up.

Set-up target is to start attachment (thumb cylinder) at the constant same knob control angle, 65. As
shown in above Fig., machine A starts at 6,, machine B at 6,,.

In order to get both machines start at 65, controller outputs the PWM current by adding the difference a;
or by subtracting the difference b; to machine A and B respectively.

Start point set-up is to test the difference a;, b; and input their data to the controller. So that the control-

ler can calculate and output the required amount PWM current to start the attachment at the same
knob control angle 6.

Why set-up at engine Max. rpm?
For safety purpose, start-up point is earlier at engine Max. speed than at idle speed.
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5. S/P valve initial set-up flow chart

<Machine’s operation cycle> <Operator’s action>

For the right direction, enter the When the thumb cylinder starts
—»{ knob's output voltage with the moving, press the service port

engine at maximum rpm. button on the panel.

| l

Enter the start-point output volt-
Controller ,
age in the controller.
PWM current is
outputted.

Do the same for the left direction.

. l

The proportional control solenoid
valve spool starts shifting.

Setting complete.

l Now the controller's PWM output cur-

rent has been set so that the thumb
) cylinder starts moving at a preset
The main control valve knob position (an input at maximum
spool starts shifting. rpm). This cylinder behavior occurs
at any engine speed.

Visually make sure that the cylinder has started moving.

Precisely speaking, controller’s out-
A 4 put current is the same at a preset
knob position.

Therefore, the solenoid force of the
S/P valve and the secondary pailot
pressure are identical.

So spool shift amount of the main
control value section is the same.
But as the main pump delivery rate
varies and so thumb cylinder’s start-
ing point varies according to the
engine speed to same extent.

Then why do the start-up setting at
max. engine speed?

For safety.

The thumb cylinder starts moving.
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g. Manual feeling setting

1. Outline of manual feeling setting

Basically, the thumb is supposed to move smoothly by the starting point setting, but one may feel
poor. To ensure good feeling, therefore, this mode is added.

Setup

Service port feeling adjust

Right
Slow -12 Fast

T
(This value x 5 mA) is added to the map.

Current

A

Proportional control valve A 950 mA Proportional control valve B

7777777777777777777777777777777777 ( Fine adjustment of 450

+ The value of the address 49
+ Fine adjusting value of grasp L)

nob

Left end Neutral Right end

The right and left fine adjustment values are put to addresses 62 and 63, respectively, in the mem-

ory.
These values will become zero when the starting point setting of a model has been made.
When address 62 is set at "5", the setoff will be 25 mA: when set at "FFFF", the setoff will be -10

mA.

II-40



WSM Minor Change Il Service Engineering Section

2. Knob shift amount and output current
Then actually move the knob, and ensure a good current-duty map at the current of 500 mA and

the oil-flowing current.
The proportional control valve, however, is rather unstable in its temperature characteristics (tem-

perature vs. resistance). Such control is still required. (Dark current theory)

Output Current
[mA]

950

850 + (Add.49) +(Add.68)

(Initial value)
+ (Add.49) +(Add.68)

18 19 Knob shift amount
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2. Display flow chart with photo

. Turn the starter key to ON
(AC position) while pressing
the display selector switch on
the panel.

Then the machine model
comes on the display.

> | KX91-3

. Push the display selector
switch long, then language to
be selected comes on the
display.

KTC and KTA version display
only English. KCL indicates
English or French for selec-
tion.

EU version has eleven lan-
guages to be selective.

— | English

. Push the display selector
switch long, then the display
moves to “Diagnosis”.

— | Diagnosis

. Push the display selector
switch short, then the display
moves to “Set up”.

Set up
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— | Engine start

— | Set up machine

Set up overheat
warning

Simple mode

Il - 44

. Push the display selector

switch long, then the display
indicates to “Engine start”.

. Push the display selector

switch long, then the display
moves to “Set up machine”.

. Push the display selector

switch short, then the display
moves to “Set up overheat
warning”.

Skip this menu.

. Push the switch short, then

the display shows “Simple
mode”.
Skip this also.
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9. Push the display selector
switch short, the display indi-
cates to “Set up S/P knob”.
For the Setting-up of the ser-
vice port knob initialization,
press the display selector
switch long. This initializa-
tion procedure will be illus-
trated in another pages.

Set up S/P knob

A

10.Push the display selector
switch short, the display indi-
cates “Set up S/P valve”.

Set up S/P valve

Set up

S/P feeling adjust switch short, the display indi-

cates “Set up S/P feeling
adjust”.

12.Push the display selector
switch short, the display
returns to “Set up machine”.
Push the display selector
switch long, the display
returns to “Set up”.

Back tier

Note: In one of Al-version machine, the display shows “Set up Al” when the display selector switch
is pressed long at “Engine start”.
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3. Knob initial set-up
)

Set up S/P Knob

S/P knob right end

\

S/P knob left end

S/P knob neutral

Finish
Key off

Il - 46

. The LCD display shows as

“Set up S/P knob”.

. Push the display selector

switch short, then the display
shows “Lift up safety lever*.
This is for safety purpose.

. Lifting up the safety lock

lever moves to the display of
“S/P knob right end”.

. Push the display selector

switch short, then the display
shows “S/P knob left end”.

. Push the display selector

switch short, then the display
shows “S/P knob neutral”.

. Push the display selector

switch short, the display indi-
cates “Finish Key off”.
It means knob initialization
has been completely.
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4. S/P valve initial set-up

1. As instructed in page ***,
you're required to reach the
display shows as “Set up S/P
valve”.

Safety precaution!
A Engine is running.

Set up S/P valve

2. Shift down the safety lock
Down the safety lever lever down to control the ser-
vice port attachment.

\

. Get the S/P actuator to the
middle point of the full stroke
by shifting the S/P knob.

S/P actuator middle

\’
4. Set the engine at the max.
Engine max speed.
\A
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S/P port moves right
Push selector sw

S/P port moves left
Push selector sw

Finish
Key off

O H/fu

II-48

. Push the display selector

switch at the moment that the
actuator cylinder starts mov-
ing to extend.

Note: In case of thumb cylinder,

“right” indicates the cylin-
der to extend. “left” indi-
cates to retract.

6. After being pushed in the

above, automatically the dis-
play moves over “S/P port
moves left”.

Therefore, push the display
selector switch at the
moment that the actuator cyl-
inder starts moving to retract.

. Then the display changes to

“Finish Key off”.
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5. S/P operational feeling adjustment
A

1. As instructed in page ***,
you're required to reach the
display shows as “Set up S/P
feeling adjust”.

Safety precaution!
A Engine is running.

Set up
S/P feeling adjust

\’
2. Shift down the safety lock
Down the safety lever down to control the ser-
lever vice port attachment.
A
3. Set the engine at the max.
Engine max speed.
\2
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S/P right speed
+ slow 12 fast -

1

S/P left speed
+ slow 12 fast -

Finish
Key off

II'-50

. Slowly slide the S/P knob

switch to right direction and
check the actuator’s starting
points.

If it starts moving too quick,
get it slow by pressing the
work lamp switch, left end
button.

If it starts moving too slow,
get it fast by pressing the
service port switch, middle
button.

Digit number indicates the
feeling level of slow or fast.

Pressing the display selector
switch short, switches the
display to adjust the left or
right speed.

After completing the feeling
adjustment, just set the key
off.
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i. Proportional control solenoid valve (S/P valve)
1. Outline

This valve is the combination of electro magnetic solenoid valve and hydraulic reducing valve.
Ordinally solenoid valve is controlled ON-OFF by battery 12 V direct current. But this valve is con-
trolled by the PWM (pulse width modulation) current supplied from the micro computer controller
incorporated in the meter panel.

Valve spool function is basically the reducing valve same as the hydraulic pilot control valve, nor-
mally used for the lever control. Difference is as follows.

The hydraulic pilot control valve regulates the pilot pressure, balancing to the operator’s manual
force. This S/P valve is regulated by the PWM current. In either case, this pilot pressure is so-
called the secondary pilot pressure to control the spool stroke of the main control valve.

II-51



WSM Minor Change Il Service Engineering Section

2. Structure and function

-

it

(Hydraulic symbols)

L\

' P
Solenoid magnetic force / Spring load

Pressure applied

F %Th OO O U el
sol |
—_— ) ((C
%Ltm =T @LEL_U_F:I‘; |
L P A T
Fsp2 Fp=PaA
.
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3. Function theory
Behavior of proportional valve

Balance of proportional valve forces

sp1 /l 1 I| I_ A

W . \| s

Transfer Pressure receiving
spring P, area difference
Proportional solenoid Reducing valve spool
magnetic force hydraulic pressure force

Behavior of solenoid proportional valve
Definitions of values
Fso: Solenoid magnetic force generated according to current
Fso = C1 x1(C1 and | are solenoid's intrinsic constant and current, respectively.)
Fsp1: Solenoid's spring load
Fsp2: Valve's spring load (constant during pressure control)
Fp:  Pressure applied by setup area difference
Fp = A x Pa (A and Pa are setup area difference and pressure at port A, respectively.)

P:  Primary pilot pressure from the pilot pump controlled by the unload relief valve
P, Secondary pilot pressure to control the main control valve spool

Balance of forces
The balance of forces for the valve spool (see above) is expressed like this.
Fsol + Fsp1 = PagA + Fgpo
When the left term is greater, the spool moves rightward and ports P and A open one after the
other.
When the right term is greater, the spool moves leftward and ports A and P open one after the
other.
The above expression is rearranged as follows.
Fsol * Fsp1 - Fsp2= Pa'A

P. = I:sol + Fsp1 - Fsp2
A

a
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Spool control performance I-P curve

Pa (MPa)
20 S
Sl
s 3.0
2 5 I:sol + I:sp1
8
- 2.0
=4
o
=
2 10
o
n
., 1.0
5 ) .’ I:sol + I:sp1 - I:sp2
e = Pa
/, 4
s
4
0 1 1.5
Current (A)
Spool opening area
[}
= |10 /
£ |
E I
© ]
218 !
g 1 Suction prevention
g ,’ against interference
2 |6 [} (Opening area symmetrical
o " right and left on standard type)
g |
1
[}
I
2 ]
2 0 1 2
P-A

Spool opening stroke (mm)

A - T: Actuator to tank
P - A: Pump to actuator
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j. Other controls

1. Model number display

Displayed in the case of Al specifications.

2. Automatic service port identification

With the key on, a current of 250 mA or so is made to flow in the service port proportional control
valve. When feedback is available, the machine is of service port type. If not, the machine has no
service port.

This automatic identification is added because some machines have service port and the others
have not. It should be noted that the map profile is different from model to model and from destina-
tion to destination (Europe and North America).

3. Fool-proof control.

When the service port sensor reads below 0.25 V or over 4.75 V for 0.2 second:
Nothing displayed, however, out of the service mode.

4. ldle-up control

The idling speed increases by 150 rpm when the water temperature drops below 30 centi-degrees
(Reason: Even at the same governor position, the engine speed drops about 150 rpm at the tem-
perature of -18 centi-degrees.)

5. Compressor control

When the compressor is on, the idling speed is raised by 150 rpm.

The idea is as follows.

If the compressor is repeatedly turned on and off and kept off for 3 seconds, the idling speed gets
back to its original rpm. In this way, the Al motor can be kept from getting activated many times.
(Reason: If the compressor is on and the alternator barely generates power, the battery, if con-
nected to an external load, may fail to work.)
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k. Troubleshooting
1. Troubleshooting

Following troubleshooting is based on below preconditions.
Therefore: 1. Hydraulic oil quality and quantity are normal.
2. Hydraulic pump P4, P5, P53, P4 are OK.
3. All the functions except service port system are normal.

Fail symptom

Suspected causes

Check points

a. Service port attachment does
not work at all. (Thumb's fail-
ure to move in both directions;
Breaker's failure to crush;
Auger's failure to turn)

1. Knob switch harness is cut or coupler
is disconnected.

Knob harness, fuse and switch coupler.

2. S/P valve harness is broken or cou-
pler is disconnected.

S/P valve harness and coupler.

3. S/P valve spool is stuck inside.

S/P valve spool.

4. Main S/P valve spool is stuck inside.

Main control valve S/P section.

5. S/P valve pressure is quite low in both
side.

Test the S/P valve pressure.

b. Thumb does not work in one
direction at all.

1. S/P valve solenoid harness is broken
one side.

S/P valve harness.

2. S/P valve spool is stuck inside.

S/P valve spool.

3. Main control valve S/P section is
stuck one side.

Main control valve S/P section.

4. Knob switch initial setting error.

Knob switch initial setting.

5. S/P valve pressure is quite low in one
side.

Test the S/P valve pressure.

c. Service port attachment
moves slower than specified
in both directions.

1. S/P valve start-up setting error.

Do S/P valve start-up setting.

2. Current amount from the controller is
not enough.

Knob switch initial setting.

Meter panel (Controller) output current.

3. S/P valve spool moves heavy and
slow.

S/P valve spool.

4. S/P valve pressure is low in both
sides.

Test the S/P valve pressure.

5. Main control valve S/P section spool
won't shift at full stroke.

Main control valve S/P section spool.

d. Service port attachment
moves slower than specified
in one direction.

. Knob switch initial setting error.

Do knob switch initial setting.

. S/P valve start-up setting error.

Do S/P valve start-up setting.

. Manual feeling setting error.

Do manual feeling setting.

A WIN| -~

. Main control valve S/P section spool
one side won'’t shift at full stroke.

Main control valve S/P section spool.

e. S/P attachment moves at neu-
tral position of knob switch

N

. Knob switch initial setting error.

Do knob switch initial setting.

2. S/P valve spool is stuck at one side.

S/P valve spool.

3. Main control valve S/P section spool
is stuck at one side.

Main control valve S/P section spool.
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C. Hydraulic system modification

a. Outline

In order to improve further “Load Sensing Performance”, pump and control valve have been changed
in several parts. Main parts of minor change are as follows.

1. Hydraulic pump: KX121-3S-a, 161-3S-a, U45-3a

(1) Valve plate opening performance improved
End milling finish to V-shape notch
(2) Piston shoe type change
Multi-pad type to single-pad type
(3) Cylinder block center spring foree upgraded
(4) Swash plate shape change
(5) Swash plate pin shape change
(6) PC regulate spool pin dia. $3.5 — ¢$3.2
Horse power spring change
(7)LS valve compact size
PC orifice $0.6 added

2. Control valve: KX121-3S-a, 161-3S-a, U45-3a

(1) Damper chamber added in the unload valve (orifice ¢$1.2)
(2)In order to achieve the stable response of PLS signal line;
$1.0 orifice added in valve’s PLS port plug.

Hose volume (1/4” x 350mm length) added.
(3) Shuttle plate change;

Outer dia is approx. 20um larger in minor change
(4) Compensation spools of arm, bucket and swivel;

orifice machining deleted.

3. Travel motor: KX121-3S-a, 161-3S-a, U45-3a

(1) Moter swash plate: Light weight type

(2) Hi-Low piston: Shape change

(3) Thrust plate: Shape change

(4)Sun gear: Snap ring removed
(5)Ring nut: Casting iron to steel iron

(6) Reduction gear case drain port size: G 1/4, hex. 6 —» G 3/8, hex. 8

4. Role of hose volume (1/4” x 350mm)

The hose volume control that is attached on the control valve serves as a sort of damper. At a start
of operation in particular (to start traveling, for example), it is effective in avoiding a sudden surge
pressure and preventing the machine from starting with a jerk. In other words, violent fluctuations
of load pressure can be eased, which improves the operator’s control feeling. Below discussed is a
theoretical explanation of the hose volume control behavior.

At very low temperatures, the throttling effect of the orifice in the system is greatly affected, usually
causing delays in response. Let’'s suppose shifting the travel lever forward under low tempera-
tures, for example. Possibly the machine may fail to respond quickly or it may take too much time
to get started. In such cases, preferably remove the hose volume control for better damping effect,
and install the plug attached on previous models. Keep in mind, however, that the higher the oil
temperature rises, the quicker the reaction becomes.
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b. Hydraulic pump: KX161-3s, KX161-3a

1. Pump installation: KX161-3S-a, U45-3a
(1) Adapter tightening torque

P port (G3/4) 117.6 ~ 127.4N-m (12.0 ~ 13.0kgf-m)
Pps, PLs, CH port (G1/4) 24.5 ~ 29.4N.m (2.5 ~ 3.0kgf-m)
Pp port (G3/8) 49.0 ~ 53.9N-m (5.0 ~ 5.5kgf-m)

Pes, Pus port
= RP402-6192A] 1] Pipejoint (L, G1/4-G1/4)
2:(04810-00110] 1) O-ring
| RB401-6386A| 1] Pipejoint (L, G1/4-G1/4)
B ,...,(04810-00110] 1) O-ring

HL P. port
= 68881-8493A 1] Loint

g +n(04810-00140] 1) O-ring

P.s port
=~ RB411-6376A| 1| Pipejoint (L, G1/4-G1/4)

(04810-00110] 1) O-ring

Installation direction

KX161-3a (EU-version)
U45-38S, a (EU, KTA-version)
| RD431-6111A] 1] Piston pump assy

KX161-3S (PP-version)

RD538-6111A| 1] Piston pump assy

T 06312-10010 | 1) Plug: PP-version
No contact % e { :

| RG908—-8644A| 1| Adapter: EU-version
CH port

Pipe joint (L, G1/4-G1/4)|RB411-6376A | 1|5

O-ring (04810-00110] 1)

P port

Ps port

+=m|RD411-6317A[ 1] Flange

0(04811-07530 | 1) O-ring
wn(01123-61225] 4) Bolt
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2. Piston pump: KX161-3S (PP), KX161-3a (EU), U45-3a (EU, KTA)
1) SPECIFICATION
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2) TIGHTENING TORQUE
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3. Specifications of pump

Model: PSVL-54CG Piston pump power constant characteristics: KX161-3a, U45-3a.
Iltem Specifications Remarks = 130 o A|1)
Displacement Piston pump 13.0 ~ 54.0 cm3/rev ‘€ 120 Skl : \
Gear pump - =L 110 [(rso, aso) (PB1, QBA) ¢
Pilot pump 4.0 cm3/rev Gear pump O 100 - 352\
S Direction of rotation Right (Clockwise) As seen from the shaft = 90 ' \
& |Pilot relief set press 3.9 MPa o *
a —1 80 P-Q Curve
3 Drain pressure Less than 0.098 MPa t 70 (PB3. Q83 \FlAZ’ a2
[2]
© . - HYD. oil: VG46, HYD. oil temp: 50 °C, x \'\’ /
m | Section press -0.04 ~ 0.07 MPa 2450 rpm |_|>J 60 o
Filter 10 um equivalent o 50 (PB4, Q84)
Straner 150 mesh g 40 Q:& QA3)
HYD. contamination classes Within NAS 9 30 (PB5, QB%) & |
Enaine horse power KX161-3a, U45-3a 28.7 1 29.4 kw 0 5 10 15 20 25
9 P KX161-3S 34.6 kw (Gross) PRESSURE: P [MPa]
1000 ~ 2250 rpm
KX161-30, U45-3a | Max-unloaded: e om SHAFT SPEED 2200rpm TOTAL INPUT TORQUE 108.0.5 3
Shaft speed
P 1000 ~ 2200 rpm PRESSURE [MPa] DELIVERY FLOW [L/min] PRESSURE [MPa] DELIVERY FLOW [L/min]
KX161-3S Max. ““'?:ss‘tf’r;an 2450 rorm PAO= 0.0 QAO= 118.8 PBO= 0.0 QBO=  118.8:25
- P s PA1= 9.2 QA1= 117.8 PB1= 7.8 QB1= 117.242.5
g ] Piston pump 24.5 MPa Piston pump pressure: P — — — —
Q Max. working Pres- Gear pump - PA2= 15.3 QA2= 66.0 PB2= 10.8 QB2= 104.1+4.0
® |sure i . PA3= 245 QA3= 33.5 PB3= 12.7 QB3= 87.014.0
5 Pilot pump 4.12 MPa Pilot pump pressusre: P, PBA= 66 QBa= 614150
E . - - . - SO,
% Piston pump 118.8 (121.5) L/min at 2200 (2250) rpm PB5= 535 QB5= 37.045.0
8 Max. pump flow Gear pump -
Pilot pump 8.8 (9.0) Limin at 2200 (2250) rpm Piston pump power constant characteristics: KX161-3S
Max. input torque KX161-3a, U45-3a 108.0 (108.0) N-m at 2200 (2250) rpm
- Inputtorq KX161-3S 118.0 Nem at 2200 rpm = 180 I
. Oaphny super hydro 46 ) ‘€ 120 : ’
HYD. oil Shell terras K46 VG46 equivalent 2 110 (PBO. GB0) \PB1‘,>QB11\ 3
Ordi :-10 ~ +80°C A
Hydraulic oil temperature at tank St:olga’:irri:iese: 50~ +90°C g 100 (B2, 052)\
Drive system Input shaft: Direct drive No radial load O 90 \’\ P-Q Curve
All efficiency (Typical value) 79 % VG46, 50 °C, 2200 rpm, 13.7 MPa T 80 (Peo, s G2 O
Power constant control . > 70 F
Control method . Proportional LS control pressure o *
Load sensing control w60 54, C54)
o |Horse power setting 24.8 kw at 2200 rpm >
@ Max. pump flow (Piston pump) 118.8 £ 2.5 L/min VG46, 50 °C, 2200 rpm, P=Min. ] 40 (PA3, QA3)
g Max. input torque 105.1 ~108.0 N-m at 2200 rpm o 30 (PBS, Q;;
& i i VG46, 50 °C, 2200 Py=4.12 MP.
8 Pilot pump flow Mor than 8.0 L/min ) ) rpm, Fg a 0 5 10 15 20 25
LS control pressure 1.45+0.05 MPa VG46, 50 °C, 2200 rpm, P =9.8 MPa PRESSURE: P [MPa]
Proportional LS control pressure (1)‘712 f g'?SMI\gZaEé?E gggorgfnn;) VG46, 50 °C, P 5=9.8 MPa
SHAFT SPEED 2200rpm TOTAL INPUT TORQUE 108.0_2.90
PRESSURE [MPa] DELIVERY FLOW [L/min] PRESSURE [MPa] DELIVERY FLOW [L/min]
PAO= 0.0 QAO0= 118.8 PBO= 0.0 QBO= 118.842.5
PA1= 10.7 QA1= 117.3 PB1= 10.0 QB1= 117.312.5
PA2= 16.7 QA2= 72.0 PB2= 12.0 QB2= 109.0+4.0
PA3= 24.5 QA3= 43.8 PB3= 15.0 QB3= 85.5+4.0
PB4= 18.0 QB4= 68.815.0
PB5= 24.5 QB5= 43.845.0
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WSM Minor Change

Il Service Engineering Section

d. Accumulator

1. Structure and specifications: PP-version
PP-version has newly adopted the accumulator.
(1)

(12)
/ @)

1<— (5)

(6)

(1) Valve screw

1) Type code:

|

|

|
yma;

N (10)
(1)

2) Manufacture: HYDAC GMBH
3) Specification

-—(9)

8)

SB0210-0.32E1/663U-210LH010

)
;
@) (4) Retainer
)
)
)
)

(2) Protecting cop
(3) Seal ring

(5) Marking

(6) Shell

(7) Diaphragm

(8) Valve poppet

(9) Hex. screw 36

(10) Protecting plug

(11) Screw type: G 1/2
JIS B2351 Type 0

(12) The gas pressure po is variable
with our charging and gouging set.
Starting torque screw 20 Nm

(1)
)
@)
(4)
®)
(6)

)
(8)
9)

Volume

Permissible max. working pressure
Charge gas

Charge pressure

Media

Allowable pressure ratio
(Max. pressure / charging pressure)

Temperature of oil
Weight
Surface treatment

0.32 L (0.027 us gal)

210 bar (214 kg-flcm?) 21 MPa(3047 psi)
Nitrogen (N, gas)

10£1 bar (10.2+1 kg-f/cmz) 1+0.1MPa(145+1.4 psi)
Mineral oil

Under 8 /1

Example

When charging pressure is set 10 bar, should set
max. pressure under 80 bar for use.

-30°~ +80 °C (-86 ° ~ +176 °F)
1.3 kg (2.87 Ibs)
Black primer
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WSM Minor Change Il Service Engineering Section

2. Change valve with accumulator: EU-version

2-1 Structure Maker: Hydro control
As for EU-version accumulator, structure and specifications almost all remains same as before.

s

‘»,
o
<2

| filter

( ) 1 { H oy ! 1= Swivel motor
' E Q; ! =Pilot valve(Right)
. g i Pilot valve(Left)
! - ! ! H
-II’ b | i
bl i To swivel joint
|
b ’ !
| i
i i
i ! - i
(R | | ot
§ oL |
E i 'l'| ’ i
4] I : !

To pump Py

2-2 Specifications
1) Max. oil flow : 16 I/min (4.23 Us gal.)
2) Rated voltage and output : 12 V - 18W
3) Caoil resistance : 8Q
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WSM Minor Change Il Service Engineering Section

3. Accumulator installation: KX91-3S, U35S, U35-3S (KTA)

1) Bolt tightening torque
48.1 ~ 55.9N-m (4.9 ~ 5.7kgf-m)

£] ({F> 68311-6432A
O Straight joint
04810-00140
O-ring

Tochangevalve RC448-6261A
Pipe joint (G1/2-G3./8)
01133-61025

Bolt
Slit
(& To pilot filter RD119-6283A
Check valve assy
68311-6432A
I Straight joint

04810—-00140

O-ring

RC448—-6282A
Pipe joint (L, G3/8-G3./8)
04810—-00140

- O-ring

To C/V travel straight
69181-63131

Pipe joint (I, f3—f2)
04810—-00140

O-ring
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WSM Minor Change Il Service Engineering Section

== To tank
r T
- O
5> ')\\

‘A!
& ToR/ RP821-6327A

Y
y N (Hose: 24 0mm)

%\é—" swivel motor ‘\)
\“ " 44/’ "I/.

I
/ ‘
/‘\\J:'(;‘\ A
Ysha A

v
AN
¢
To C/V travel straight section
A D

Bind with speed clamp
Travel lock, swivel motor, R/J
N~
TR
BISEREN

‘I
v =4

»;

17

,

Dozer cable

To C/V

ToC/VT.S

To swivel motor

To travel lock cylinder

Stop cable —
Accel cable | L
Dozer cable /
| E—
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Il Service Engineering Section

4. Accumulator installation: KX121-3S, 161-3S

1) Bolt tightening torque

48.1 ~ 55.9N-m (4.9 ~ 5.7kgf-m)

2) Adapter G3/8 tightening torque

37.2 ~ 42.1N-m (3.8 ~ 4.3kgf-m)

)) |

|

T
mme
Iy

(1) Bolt

(2) Accumulator

(11) Joint (L, G3/8-G3./8)

O

(3) EU-version
Adapter

(4) PP-version
Plu

(5) Adapter (Accumulator, A/C)

(6) Pipe joint (S, G3/8)

(7) Slit indicates the check valve direction

(8) Check valve

==

(

/@ <——(9) From pilot filter

(10) Pipe joint (L, G3-G3)
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g. Travel motor: KX91-3S: PP-version

In this minor change, KX91-3S, U35S and U35-3S shockless valve spool has been deleted from the
travel motor. Still Kubota’s engineering has achieved the improved feeling at start-up and stop. Here
are the explanation in detail how done.

Improvement of start-up and stop feeling
1. Market demand to the travel motor

1) In-shoe type motor = Wheel type motor
2) High speed = Hi-Low speed change structure

3) Traveling feeling = Shockless relief valve
= Shockless spool
= Anti-void valve

2. Counterbalance mechanism

1) At start-up and while traveling

Fig. 1 shows the circuit diagram when the
motor gets started and keeps running. The
hydraulic oil from the pump at start of the
motor is introduced to port P1. The hydrau-
lic oil flows through the check valve L to “)
keep the motor running. The hydraulic oil at
port P1 passes through the orifice L to act

against the end of the spool. The spool then / /
moves to the right against the force of — N

spring R. The return oil from the motor flows

through the variable orifice of the spool and /\q ‘(}'X /V\

port P2, and back into the tank. When the - | i

return oil passes via the spool's variable ori- :
fice, a back pressure occurs at port M2. If N~ N i
the counterbalance spool is slow in motion, S

therefore, a higher-than-expected pressure

is applied at port M2 and you may feel a jolt

at the start of the machine. (2) 7 J— /V\
When the motor stops and the control valve b

gets back to neutral, the hydraulic oil from r
the pump is cut off and the pressures at (1)

ports P1 and P2 become the same as \

shown in Fig. 1. Then, the spool is affected —‘

by the force of spring R and comes back | |

from the state in Fig. 1 to that in Fig. 2. At \
8)

this time, the outlet port M2 is gradually
throttled by the variable orifice. On the other
hand, the motor keeps in motion by the iner-
tia force. This produces a brake pressure at Fig.1 At start-up and while traveling
port M2, by which the motor gradually slows (1) Pump
down and comes to a stop. If the pressure (2) Orifice L
at M2 would rise violently, the motor would (3) Check valve L
come to a sudden stop and you would feel a . -
(4) Variable orifice part

Jolt at the stop. (5) Counterbalance spool
(6) Spring R
(7) Control valve
(8) Tank
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2) Better feeling at start and stop

To improve the start-up feeling, the counter- 2)
balance spool must be activated quickly to
keep the start-up pressure at port M2 low.

To enhance the stop feeling, on the other | /
hand, the brake pressure at port M2 should

rise smoothly. In other words, it is important

how well the pressure at port M2 can be ,Z\{\ %XY Y d} A
controlled in starting and stopping the : , |
machine. AT AT

Fig.2 At motor stop
(1) Pump
(2) Check valve
(3) Counterbalance spool
(4) Control valve
) Tank

3) Conventional pressure control method

The pressure at port M2 has been so il
far controlled by giving better counter- Pressure[MPa] /-~ ""-°°" :
balance mechanism response and

mounting a relief valve with shockless M1 bort 0.8

function. As illustrated in Fig. 6, the port pressure 9.6+ |

shockless relief valve is activated uti- M A

lizing the difference between the pres- |

sure receiving area (S1) and spring
chamber area (S2). While the free M2 port pressure 9.8¢ |

piston provided around the relief | k
housing is moving, the M2 port pres- 0 . N why ¥

sure is held at low level. When the Firstspeed | Second speed

free piston has completely moved, the o
relief valve gets activated at a speci- + Shockless relief activated :

fied pressure. The M2 port pressure is
thus raised in two stages, which
eases possible violent jolts.

Fig. 7 shows the brake pressure waveform of the travel motor with shockless relief valve. As
clear in this figure, the M2 port pressure is different at a first-speed stop and a second-speed
stop. If the stop feeling is adjusted in matching the shockless action pressure with the M2 port
pressure for second-speed stop, the feeling will not be just right at the M2 port pressure for first-
speed stop. If adjusted for the first-speed stop, to the contrary, the second-speed stop feels
unsmooth. In the existing construction, it is difficult to have both the first-speed and the second-
speed stop feelings equally good.

Fig. 3 Brake pressure waveform
(with shockless relief valve)
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4) Improvement of the counterbalance spool performance

The characteristics and responsiveness of
the counterbalance spool's variable orifice
are adjustable to better control the M2 port
pressure. At the start, the spool's spring
force gets weak for the counterbalance
spool to switch over at low pressure. This
makes for smooth start-up. At the stop, the
variable orifice's characteristic settings and
the counterbalance spool's return time are
adjusted to produce the M2 port pressure
smoothly.

The variable orifice characteristics refer to
changes in the counterbalance spool ori-
fice's opening area. As the spool moves, the
opening area changes, which produces a
pressure corresponding to the opening
area. The counterbalance spool's return |/

Orifice's opening area

time is determined by the spring force and |

the orifice opening. The stronger the spring —

force and the larger the orifice opening, the stroke
quicker the counterbalance spool returns. A

weaker spring force and a smaller orifice Fig. 4 Spool stroke and opening

opening, contrarily, bring back the spool

slowly. As discussed above, the counterbal-

ance spool's orifice characteristics and

return time are preset, and the actual

machine will be matching-tested to achieve

better feeling.

In case of KX91-3, two orifices are incorporated in the pilot line and counterbalance spool has
several holes for the variable orifice function as shown in Fig. 5.

With this variable orifice, spool stroke and opening area of the counterbalance spool is as
shown in Fig. 4.

Orifice 1 Orifice 2

Small holes for variable orifice
-~ //
ﬁ

iy S —
N | i [ AP
AT N Tl
| TT\/ \UTT [\
—— 7 4L | A
F_r—‘ AN, NP/ l—}q‘

Flg. 5 Counterbalance spool and orifices
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5) Performance comparison

s~ 140.00
& 350.0 -~
R £
= S
2 2500 5, 100.00
o =<
2 o
(]
2 1500 2 60.00 [P,
o K//\/\ o / \
o
50.0 20.00
0.00 0.05 0.15 0.25 0.35 0.45 0.00 0.10 0.20 0.30 0.40 0.50
Time (sec) Time (sec)
Flg. 6 New Type: High speed Fig. 7 New type: Low speed
350.0 140.00
& &
: \
S 2500 A §100.00
H /\ 2 /\
@ N @
- 150.0 ~ 5 60.00
4 4
% 500 — 2 20.00 — \
0.0 lLesseess 0.00
0.00 0.05 0.15 0.25 0.35 0.45 0.00 0.10 0.20 0.30 0.40 0.50
Time (sec) Time (sec)

Fig. 8 Previous type: High speed

Fig. 9 Previous type: Low speed

As above figures indicate that the previous type shows high peak pressure. New type figures
show comparatively low peak pressure and regulated.

A time to stop is longer by approx. 0.1 second.

In this way, traveling shock amount while ordinally working condition is almost equivalent or a

little better than the previous type.
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D. Hydraulic circuit diagram

1. KX91-3S: KTC-VerSioNn . .. ..ot e e e e e e e e e 93
2. KX91-3S: KCL, KTA-version . ........... ... 94
3. KX91-3a:: EU-version .. ........ .. . 95
4. KX101-3oa: EU-version .. ... . 96
5. U35S: KTC-VEIrSION . .. .o e e e e e 97
6. U35-3S: KTA-version, U35S: KCL-version . ................... 98
7. U35-3a: EU-version ... ... .. . . 99
8. KX121-3S: KTC, KCL-version .. ....... ... ... 100
9. KX121-3S: KTA-VErSION . . .. ..o e e e e e 101
10.KX121-3a: EU-version . . ... 102
11.KX161-3S: KTC, KCL, KTA-version . ............c.uuiiuo... 103
12.KX161-3a: EU-version . .. .. .. .. 104
13.U45-3S: KTA-VEISION . . .. oo e e e 105
14.U45-3a: EU-version . . ... ... 106
15.Hydraulic components layout: KX91-3S-a, KX101-3S-a,, U35S,
U35-3S 0 .ot 107
16.Hydraulic components layout: KX121-3S-a, KX161-3S-a0 ........ 108
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1. KX91-3S: KTC-version
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4. KX101-3a: EU-version

WSM Minor Change
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5. U35S: KTC-version

WSM Minor Change
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6. U35-3S: KTA-version, U35S: KCL-version

WSM Minor Change
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7. U35-3a: EU-version

WSM Minor Change
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WSM Minor Change Il Service Engineering Section

8. KX121-3S: KTC, KCL-version
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9. KX121-3S: KTA-version
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10.KX121-3a: EU-version
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11.KX161-3S: KTC, KCL, KTA-version
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12.KX161-3a: EU-version
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13.U45-3S: KTA-version
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14 .U45-3a.: EU-version

Il Service Engineering Section
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15.Hydraulic components layout: KX91-3S-a,, KX101-3S-a, U35S, U35-3S-a

(29)Accumulator
(20)Change valve(KTC, KCL, KTA)

(17)Return filter
(16)Hydraulic oil tank

(18)Suction filter.

(10)Swing cylinder (4)Control valve assy
(22)S/P solenoid valve

(EU-version)

(13)Arm cylinder

(3)Pilot valve, R

(11)Dozer cylinder 2R
@9

%

QT

(8)Travel motor, L

(15)Service port

(14)Bucket cylinder

(6)Rotary joint

ﬂ’ (23)Travel lock cylinder

=] Note: (7)TPSS valve and (20)Change valve
2 ' are for KTC, KCL, KTA - version.
=
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16.Hydraulic components layout: KX121-3S-a, KX161-3S-a

(20)Change valve(KTC, KCL, KTA)
(16)Hydraulic oil tank

(13)Arm cylinder )
(17)Return filter

(EU-version)

(25)Accumulator

(14)Bucket cylinder//

5

(21)Track roller
(22)Grease tension cylinder

(6)Rotary joint
Note: (7)TPSS valve and (20)Change valve

are for KTC, KCL, KTA - version.
(23)Travel lock cylinder

7/
J (7)TPSS valve (KTC, KCL, KTA)
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Il Service Engineering Section

E. Engine upgrade

a. General

Only the engine of KX161-3S for PP-version (KTC, KCL, KTA) has been upgraded due to the strong

market requirement.

b. Engine specifications

KX161-3

Model V2403-M-E2BH-1 (Standard-version)
V2403-M-E2BH-2 (Air conditioner-version)
No. of cylinder 4
mm 87 x102.4
Bore x Stroke n 343 %403
. cc 2.434
Displacement in3 1485
kW/rpm 32.8/2200
Max. output/rpm(gross) PS/rpm 44.6/2200
HP/rpm 44.0/2200
Compression ratio 23.8
N-m 163.5
Max. torque(gross) kgf-m 16.7
ft-Ibf 120.6
. . mm 705 x 511 x 700
Dimensions:L x W x H i 57 8% 201 x 27 6
. kg 180
Dri weight Ibs 3968
Valve clearance mm 0.16-0.22
in. 0.0071-0.0087
Firing sequence 1-3-4-2
Mpa 3.53-4.02/2.55
Compression pressure (A)/(B) kgf/cm? 36-41/26
psi 512-583/370
Fan belt REMF6405
g/kWh 299
Fuel consumption ratio g/Psh 220
Ibs/Hph 0.49
Fuel consumption U 14
gal/h 3.01
Max.speed without load rpm 2470AU
Speed with 2 pumps relief rpm AH
Speed with idling rpm 900-950
kPa 294-441
Engine oil pressure with rated engine rpm kgf/cm2 3.0-4.5
psi 42.7-64.0
MPa 13.7-14.7
Injection pressure kgf/lcm2 140-150
psi 1991-2133
g/kWh 1.36
Engine oil consumption ratio g/Psh 1
Ibs/Hph 0.002
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Engine electric components

KX161-3

Fuel injection pump type PFR4Mtype mini-pump
Nozzle type DNOPD mini-nozzle

Mpa 13.7-14.7
Injection pressure kgflcm? 140-150

psi 1991-2133
Dynomo 12VAA540W
Manufacturer P/N 101211-3781
Regulator adjusting voltage \% 14-15
Battery type 90D26R
Nominal capacity of 5hrs rating Ah 55
Specific gravity of electrolite 1.28A}0.01
Starter motor 12VAA2.0KW
Manufacturer P/N 228000-4593
Glow plug Q 1
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c. Engine performance curve
Mode | :V2403-M-E2BH-1

SAE J1995
SAE J1349
Gross intermittent B.H.P. 140
1130
_ 120 %
—— =2
4110 &
Net intermittent B.H.P. Tr
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L
o
T 30
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20—
042 <
o
T
b 040 3
e =
\ e — °
038 =<©

| ! ! ! ! ! ! ! ! ! ! ! |
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Engine Speed [rpm]
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Mode | : V2403-M-E2BH-1

J1S B8002-1
118
Tr
117
_— T
-116 .
h)
=<
15 e
114
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45
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7
o
2
30
25
20—
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n
180 &
be I B
\ (]
170 <
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1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
Engine Speed [rpm]
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Engine performance of KX161-3 Super Series
V2403 vs V2203

Hose Power

— V2403 (Super Series)
V2203

1000 1200 1400 1600 1800 2000 2200 2400
ENG rpm
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F. Electrical System

a. Developmentconcept . ....... ... ... ... 1-115
b. Outline of Kubota ICS (Intelligent Control System) . ........... 11-118
c. OperatingMode. . ... ... ... ... . . . [1-121
d. Servicemode menues. . .......... .. ... 11-124
e. New auto idling (Al) control system. ... .................... 11-144
f. Main component’s function . ............ ... .. ... .. ... ... 11-159
g. Failure Diagnosis. . ... ... .. 11-166
h. Service mode flowchart ............. ... ... ... ... .... 11-178
i. Componentlayout............ . ... .. ... . . . ... . 11-185
j- Circuitwiringdiagram . ........... .. .. 11-188
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a. Development concept
1. Background of Adoption of New Meter

(1) The L1 (3-ton class) Series, which was released in Japan in 1999 for domestic users, adopted a new
meter of LCD type (called YUYU NAVI). Since then, this meter has been one of the sales points of
the Series.

(2) Presently, the new meter is applied to only models for domestic users. No models for overseas users
adopt this meter.

(3) The new meter has a stable reputation for providing advanced performance, convenience, and user-
friendliness. This sales point should be added to models for overseas users.

(4) As of 2004, LCD type meter has alrady been incorporated in KX41-3, KX61-3 and KX71-3. Now this
meter is going to applied to KX91-3 to KX161-3 and U35 to U45-3 all of models.

2. Features of New Meter

(1) Advanced performance:
Digital display (multi-language support for EU-version), alarm sound, and design performance (see
fig. 2 on the right-hand side)
(2) Parts integration:
Relays and controllers supporting a variety of functions for conventional models are integrated into the
new meter for space saving and high cost performance. (Relays partly need to be installed externally.)
(3) Functions in a Wide Variety
1.  Warning and self-diagnostic functions:
The following items are displayed on the LCD with graphics, failure (warning) numbers, and char-
acters along with an alarm sound.
* Remaining fuel (see fig. 3 on the right-hand side)
* Oil pressure (see fig. 4 on the right-hand side)
» Charge (see fig. 5 on the right-hand side)
» Overvoltage
» Overheating
2. Inspection time instruction function:
"SERVICE HOURS" appears whenever the time has come for the inspection and replacement of
the oil filter as explained in the manual, and prompts the user to make an inspection.
3. Fuel replenishment assist function:
The meter beeps intermittently at the time of fuel replenishment, and the interval between beeps
is shortened when the tank is almost filled to prevent the fuel from overflowing.
The beep functions with the key turned OFF, but one of the switch needs to be pressed.
4. Service tester function:
This function allows the monitoring of the operation of electrical devices (e.g., an oil pressure
switch) connected to the meter and provides the history of failures resulted in the past (see figs. 6
and 7 on the right-hand side).
While in harness manipulation mode, it is possible to diagnose and single out harness compo-
nents that have internal failures (e.g., contact failures).
5. Other functions
* Low Travel speed reset at the time of restarting the engine (if the engine is turned OFF with
high - low switch set to the high range).
» Engine start check (preventing the engine from starting with the lever unlocked).
+ Starter motor automatic disconnection — Auto release
* Auto glow
* Built-in hour meter and display
* Built-in tachometer and display
6. Expansion function for this minor change : KX91-3, 101-3, 121-3, 161-3, U35, U35-3, U45-3
» Monitoring with theft prevention set up (EU-version only, optional)
 Service port (thumb) hand-held proportional control
» Air-conditioner idling control
* Auto idling
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(Reference) LCD Display Examples of New Meter

F 00+ [ 54

Key switch ON (Only the glowing moment)
| F 0 1000 <2000 r'..fmlrw

~ o ) WA

Normal screen (with the tachometer selected)

r———n12345 .

Normal screen (with the hourmeter selected)

Fig. 1
Normal screen

Langual;lg.szelection E n g | | s h

(KCL-ver) F renetc h

Fig. 3 1 fuel

Fig. 4 = e nglinel |o/l|l "":E:"“

Fig.5 = | [c/hiairige =3

o6 o1l charge
J-':’J——ﬂ'_“':——

Fig. 7 wiatielr f u e |
2.3V 22.3dC 2.33V 23L
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3. Electrical system : Functional comparison
: KX91-3S-a, 101-3a, 121-3S-a, 161-3S-a, U35S, U35-3a, U45S-a

No. | Function EU-version North - America &
Oceanea
1 KICS;Kubota Intelligent Control System, Yes Yes
LCD(liquid crystal display) with character and illustration
. Co Yes (delete Yes (delete
2 Maintenance indication upon hour meter method:manual) method:auto)
3 Anti-theft system Yes (Sa”?p'e’ date No
not fixed)
4 Al(Auto idle) function Yes Yes
5 Engine overheat warning Yes No
6 Starter motor auto release function Yes Yes
7 Glowplug auto glow function Yes Yes
8 Travel high-low switch at dozer lever grip Yes Yes
9 Fuel feed assist sound Yes Yes
10 Heater Yes (cab version) Yes (cab version)
Harness and switch .
1" Rotating lamp are equipped as Harness is
incorporated
standard
12 Service port (thumb) finger - control Yes Yes
13 Air - conditioner idling control Yes Yes
14 Low temp. idle up control Yes Yes
15
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b. Outline of Kubota ICS (Intelligent Control System)

Feature of LCD Navigation System(1)

(KILC.S. : Kubota Intelligent Control System)

FERETE {C§ Fral i S ST S

‘ -:IE 1 2345 HFE

(1DAdvanced Feature
-Digital display (Multi language),

Design English YH
Alarm sound L Frangais -
@Integrated function
*Space saving, High Cost performance

(3Additional function
*Convenient function by Easy operation.

Feature of LCD Navigation System®)
Additional function
(1) Normal display

IR (CE réllF OF S

+ [

EE P oL
H 183U S HRE

L —

W -h -] -F'
Key sw ON - F 'F"EH' El ?i-'-if
o — 123Uu.5HE
Normal display L——._._.F
mal deslay e 12345
* Tachometer = F 0 000 2000 F-min
Ca—— H
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Feature of LCD Navigation System®)

Additional function
(2)Warning & failure

RRRT ICE rédlF o E s

engine ol

syrr]bol

Lamp number | | Word
| |

1
v v A -
.. f ue I |=h

- engine ol m

The number is coordinated with the manual.

Feature of LCD Navigation System®)

Additional function
(3)display of service maintenance time
[Remind check schedule of service ]

R (£ o i S S

1500

service hours

10 seconds after key switch on then message disappear,
and 10 times key switch off ;this message is terminated.

(North America & Oceania — version)
As for EU — version, this message should be deleted manually

by pressing the work lamp switch for 3 seconds.
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Additional function
(4)Refueling assistance
Prevents Fuel Overflow.
[Specification]
Buzzer sound changes
according to fuel level.

pil__pi__ — pipipi — pi

Push @ with key off.
And this function starts.

Feature of LCD Navigation System(®)

Additional function
(6) The serviceman'’s support function.
Repairing time becomes shorter.
(for example)
* Tester Function

oil charge

—n-"'f-n— —_—

water fuel
=2.33v 22.3Cc =2.33v =23L

*Fail record

delete record
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c. Operating Mode

. Outline
In operating mode, normally LCD shows three types of information.
1) Key switch ON,
2) Normal display, hour meter
3) Normal display, tachometer

—_—

Feature of LCD Navigation System(1)
Additional function
(1) Normal display

WFEFTE IL L vl S S—

=——12345

o .
Key sw ON e  F -F'@"F El ?j-'-i?
Ce——1H 123U.S5HFE
Normal display L._._._._.F
*Hour meter [ e— | l EEd.E HE
*Tachometer E- FI] 1000 2000 F-min
Ce——H

When in trouble, LCD shows warning and failure indications as shown below.

Feature of LCD Navigation System(2)

Additional function
(2)Warning & failure

PR L L ol S S S—

_ engine ol

e

| number | | Word |
| |

: iI ;. fue'l |=E

- - engine ol m

The number is coordinated with the manual.

In the following list, item No.1, 2, 3, 4, 5, 11, 12, 13, 14, 21, 22, 23, 24, 25, 51, 52, 53, 54, 55, 61, will be
indicated according to the machine conditions.

11-121



WSM Minor Change Il Service Engineering Section

2. LCD display list

Below list shows all LCD letter indications for both oparating mode.

In operating mode, data 003 ~ 022 and 082, 084 will be on the display according to the machine condition.
In case of non Al, non S/P control machines, date 008 ~ 022 except 017, 018, 019, 020, 021 won’t come up
to show.

<Operating mode menu list>

name English meaning and explanation
(5| F ++ 3 This LCD display shows the following conditions;fuel amount, water temp., engine
data000 [ — | 1?:.. T W oil pressure, battery, glow plug, and operating hour meter.
_— F ® won 2oo0 remir | This LCD display shows the following conditions;fuel amount, water temp., engine
data001 E-:II I speed.
E F This LCD display shows the following conditions;fuel amount, water temp.,
data002 [ — 12345 HR and operating hour meter.
data003  Fue Eﬁ The letter on the LCD indicates the warning of each function;fuel amount shortage
data004 ptraine il 4{& | The letter on the LCD indicates the warning of low engine oil pressure
data005 poherae [5] | The letter on the LCD indicates the warning of low charging voltage of alternator
data006 yHigh voltags The letter on the LCD indicates the warning of each function; higher voltage line
connected for example, 24 V battery
data007 glverhes The letter on the LCD indicates the warning thepossibility of engine overheating
condition EU - version only : 124 + °C
data008 | 331Acece! sense The letter on the LCD indicates the warning ofaccel sensor line break or shortage
data009 | 1@feverner sansar The letter on the LCD indicates the warning of governor sensor line break or
shortage
data010 | 1g*' meter shert The letter on the LCD indicates the warning of Al motor line shortage.
data011 | qu®' mefer Breat The letter on the LCD indicates the warning of Al motor line break.
data012 | @3 ® ' F =emtred The letter on the LCD indicates the amount of auxiliary port flow.
/P Sslemsid L The letter on the LCD indicates the warning of electrical shortage of aux. solenoid
data013 ;e nert valve left side.
data014 | ggs P Selemeid L The letter on the LCD indicates the warning of electrical line break of aux. sole-
YL noid valve left side.
data015 | gu®/® Selensid R The letter on the LCD indicates the warning of electrical shortage of aux. solenoid
ihaort valve right side.
5P Selencid R The letter on the LCD indicates the warning of electrical line break of aux. sole-
data016 o rean noid valveright side.
data017 | ggfee!ant senear The letter on the LCD indicates the warning of coolant sensor or water temp. sen-
sor fail.
data018 | ga@" #* ' remrer The letter on the LCD indicates the warning of fuel sensor fail.
data019 Eilz' : : : :‘ " "?,: el ¥ The letter on the LCD indicates the warning of 12V sensor supply line shortage.
data020 | su® MR hY The letter on the LCD indicates the warning of 5V sensor supply line shortage.
data021 5'5':‘ trrosmmbrmiier The letter on the LCD indicates the warning of controller error in the meter panel.
Al male The letter on the LCD indicates the warning of Al motor being restricted by any
data22 | &1 . .\ .4 means.
data082 : \ P E' e These indicates where machine was manufactured.
data084 | =1 " '. i °, - This indicates that operator is suggested to lift up unload lever(safety lock lever).

[1-122




WSM Minor Change Il Service Engineering Section

Caution and warning indications

(1) Lift up the lock lever to start engine (2) At key on position

(5) Battery charge warning

)
—

IRRETE IS il o N A E— IEEATH [ES A S S—

(7) Lift down the lock lever for service port
sw function
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—_—

. Service mode menues
. Outline

Service mode is basically for dealer’s service personel.

This mode is so designed to initialize machine’s condition, additional attachment and control system.
and also diagnose machine trouble. Display indication items are listed in page 11-140 and 1l-141, from
data number 023 ~ 085.

Following pages include ;
1) Service mode flow chart
2) Main menues in detail

. Service mode flow chart

How to enter the service mode;

1. While pushing the display select switch.

2. Turn the main key switch to ON position.

3. Then you are in the service mode.

[1-124



WSM Minor Change Il Service Engineering Section

3. Main menues and functions
3-1 Selection Method of 11 Languages (EU-version only)

If the key is turned ON with the display selector pressed, the name of the model presently selected will
appear. When the finger is off the display selector, the next language selection screen will appear. The infor-
mation on the selected model is important. Therefore, this method enables the confirmation of the model
first.

As explained above, the system is designed to support 11 languages, and the language selection screen will
appear first. (See fig. )

The selection screen of the 11 languages is written in each of the languages as shown in figure. When a lan-
guage is selected, a display corresponding to the language will appear.

Direction of arrow ;

_ [kx41-3 ] _, [English - ) .
--------------------------- French = -|f3us|h th? dlSp|ay selector switch
' i i i ' or long time
. While pressing the display . 124 135 g
: i Py KX61-3 German
. selector switch, turn the main : - - = Spainish 11 Push the display selector switch
ey ON : 12 136 for short time
""""""""""""""" KX71-3 Italian
Portugese
126 137
KX91-3 Dutch
Danish
127 138
KX101-3 Swedish
Finnish
128 139
KX121-3 Norwegian
129 119
KX161-3
130
U35-3
132
U45-3
134
U-50-3

121

Fig.1. Service Mode Language Selection Screen
(EU-version)

KTC, KTA-version :
Only English language is available.

KCL-version
English and French languages are possible to select.
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3-2 Tester mode
Items such as the present battery voltage can be displayed by selecting Diagnosis and Tester. (See fig. 2.)

111 75
_, |Tester _, |Engine Battery _[Tester ‘_, Engine  Battery ‘
1234 r/min__ 12.3V 1234 r/min __12.3V
l M l 42 [ 142
1 | E.Oil Charge ‘
! E.Oil Charge ! ——m —_
! l 143
) 143 l Lever Travel Start ‘
! Lever travel Start i l 33
l l water fuel ‘
! | 83 l 158V 69.8°C 033V 13 L
! water fuel ! 144
l 1.58V_69.8°C_ 0.33V 13 L { | PLSW. Press Motor
l l 44 | | 45 )
! Non anti—theft ver. ! Accel 133 Gover 1.33
! l 233V 233 233V 233
1 146
i l 104 1 Compressor ‘
! ——
! l ! 747
) | i | Breaker ‘
1 _|Back tier I T 4°8_
! | S/P 133 333 00A ‘
| 53,2 ! 233V 233 0.3A
!
(W|thout AI) 1 Blagk key ‘
l Anti—theft ver. Mode
1 1 86
l l
| 1
!  |Back tier ‘ 1
!
| 53,2
(Al)

Fig.2. Tester menu

Engine -> Engine revolution XXXX rpm
A revolution sensor is mounted to the injection pump gear.
The gear ratio varies with the model as described below.
KX41-3's gear ratio: 46
KX61-3 and KX71-3's gear ratio: 54
KX91-3S-a, KX101-3a,, KX121-3S-a, and KX161-3S-a gear ratio: 68

Calculation Method

A single rotation of the injection pump corresponds to two engine rotations.

The revolution of the engine is calculated by measuring the passing period of the number of gear tooth
specified by the timer and obtaining the revolution under the same condition for 60 seconds.

Battery: Battery Voltage

The battery voltage is input into the meter through two diodes. Therefore, the voltage displayed is added
with 1.4 V in consideration of the potential drop caused by the diode.

E. oil: Engine oil switch ON and OFF.

Charge: Alternator L terminal ON and OFF.

These switches are turned ON with the engine stopped and turned OFF with the engine started while in
normal operation.

Lever: Lever lock.

Trave: Running in second gear.

Start: Start position of key switch.

Water: Water temperature voltage and water temperature ( C).

Fuel: Fuel voltage and fuel quantity (in liters).

The quantity of fuel (in litters) displayed is a reference value.

The fuel (in liters) is displayed from data measured according to the model.

Non anti-theft ver.: Not connected to theft prevention ECU (i.e., no communication is possible with the
theft prevention ECU).
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3-3 Fail recoord dump
The fail record can be displayed by selecting Diagnosis and Fail record. (See fig. 3.)

By selecting the Fail record, the system reads the contents of the EEPROM and checks the information on
failures.

If failures are found, each failure item and the number of times on the hour meter can be scrolled at 1.5-sec-
ond intervals.

By pressing the display selector just once, the next failure point can be viewed.

If there is no failure, "No fail record" will be displayed.

(See the Section of Fail Safe for failures in detail.)

Fail record R First Last Count No fail record
(Delete record) 234h 2345h 16
150 1 51 52
i __|Back tier
l 53,3

Fig. 3 Fail record dump

3-4 Deletion of Fail Record
The fail record can be deleted by selecting Diagnosis and Delete record. (See fig. 4.)

The message "Fail record deleted" will be displayed when the record is deleted.

By pressing the display selector while this message is displayed, the message to read the fail record will
appear again. The message to read the fail record will, however, appear automatically in 3 seconds without
pressing the display selector.

(Fail record) — |Fail record deleted.
Delete record —
150 113

Fig. 4 Fail record delete
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3-5 Machine model setup

Model settings can be made by selecting Set up and Set up machine. (See fig. 6.)

Here, information on the model and the country of manufacturer is selected.
By selecting the country of manufacturer, European specifications and North American specifications are

distinguished.

(If Al optional specifications are provided, the selection of Al as an optional item will appear as well.)
Fig.5 Machine model setu-up

Note:

By selecting the country of manufacturer, optional functions attached to the country - version, such as the
overheating and service auto manual items can be determined automatically.

(Without Al

1
Set up |ﬂ Engine start |a Set up machine |ﬂ |KX41 3 | Made in Japan | Finish |
Made in Germany Key off
170 71 176
! 1 |K><6Hi | Made in Japan | Finish |
1 1 Made in German Key off
1 1
1 1 |K><71—3 I Made in Japan I Finish I
1 1 Made in German Key off
1 1
1 1 |Kx91—3 | Made in Japan | Al ver. | Set up idle | _, [Accel max | _, [Accelidie | _ [Finish |
I 1 Made in German, Non - AL ver 1050 _r/min Key off
! ! I 78 73 74 75
! ! |KX101*3 | Made in Japan | Al ver. | Set up idle | _ [Accel max | _ [Accelidle | _ [Finish |
! 1 Made in German Non - Al ver. 1050_r/min Key off
1 1 1 73
1 1 |KXIZI*3 I Made in Japan I Al ver. I Set up \d\e I _, [Accel max I _, [Accelidle I Finish I
! 1 Made in Gcrman Non — Al ver. 1050_r/min Key off
1 1 12
I 1 |KX16173 | Made in JaDan | Al ver. | Set up \d\e | _, [Accel max | _, [Accelidie | _ [Finish |
1 1 Made in German, Non = Al ver 1050 r/mm Key off
1 1 130
! ! |U—35*3 | Made in Japan | Al ver. | Set up \d\e | _, [Accel max | _, [Accelidle | _ [Finish |
! ! Made in German: Non - Al ver 1050_r/min Key off
1 1 78
1 1 |u4573 | Made in Japan | Al ver. | Set up idle | _ |Acce\ max | _ |Acce\ idle | _ [Finish |
1 1 Made in German Non — Al ver. 1050 _r/min Key off
I 1 78
1 1 |U75073 | Made in Japan | Al ver. | Set up idle | _, [Accel max | _, [Accelidle | _, [Finish |
! ! Made in German Non - Al ser 1050 r/ mm Key off
! ! 121 82 73
1
Set up I _, [Engine start I _, [Setup Al I Set up idle I _, [Accel max I Accel idle I Finish I
1050 r/mm Key off
770 il 172 73 74 75
|Other menu | Set up machme . |Kx4|—3 | Made in Japan | Finish |
Made in German Key off
155 B 176 124 75
- 1 ! |KX6|*G | Made in Japan | Finish |
! Made in German Key off
53,5 ! 125 75
1 1 |K><7|—3 | Made in Japan | Finish |
1 1 Made in German Key off
1 1 126 75
1 1 |Kx91—3 | Made in Japan | Al ver. | Set up idle | _ [Accel max | _ [Accelidie | _ [Finish ‘
! Made in German Non - Al ver 1050 ¢/ min Key off
1 127 7 7
! |KX1D1*3 | Made in Japan | Al ver. | Set up \d\e | _, [Accel max | _ [Accelidle | _ [Fiish ‘
! Made in German Non - Al ver 1050 r/ mm Key off
! 128 73 75
1 |K><IZI*3 | Made in Japan | Al ver. | Set up \d\e | _, [Accel max | _ [Accelidie | _, [Finish ‘
1 1 Made in German Non - Al ver. 1050 _r/min Key off
1 1 1 78 75
1 1 |KX16173 | Made in Japan | Al ver. | _ [set up'idle | _, [Accel max | _ [Accelidie | _, [Finish ‘
1 Made in German Non - Al ver. 1050_r/min Key off
1 130 78 73 74
! |E—3 | Made in Japan | Al ver. | _, [Set up idle | _, [Accel max | _, [Accel idle | _ [Finish ‘
! Made in German Non - Al ver 1050_r/min Key off
! 78 73 74
! |u4573 | Made in Japan | Al ver. | _, [Set up idle | _ [Accel max | _ [Accelidle | _ [Finish ‘
1 Made in German Non - Al or 1050_r/min Key off
1 1 78 74
1 1 |U75073 I Made in Japan I Al ver. I _ [Setup'idle I _, [Accel max I _ [Acceridie I _, [Finish ‘
1 1 Made in German Non = Al ver. 1050_r/min Key off
1 ] 121 78 73 74

Fig.6 Machine model set-up
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3-6 Overheat set-up
Note:

By selecting [Diagnosis|, [Set up
warning settings can be made.

Engine start|, [Set up machine], and [Set up overheat warning|, overheat

By turning the overheat warning ON, the overheating warning function will be enabled and the overheat
warning will be output when the preset temperature is reached.

The preset temperature can be adjusted in 10 C increments or decrements.

The value will be negative with the working lamp switch turned ON and positive with the center switch turned
ON. The entered value will be determined with the display selector continuously turned ON.

Set up overheat _, |Overheat warning | _ |Overheat temp. _, |Finish
warning on off 124°C +0°C Key off
179 114 80 75
Overheat warning Adjustable in 10°C
temperature increments/decrements

Fig. 7 Overheat Settings

In default condition, [Overheat warning| is OFF for North America and Oceania - version and ON for EU -

version.

3-7 Simple mode set-up --- Chinese-version only
Simple-mode settings can be made by selecting Set up, Engine start, Set up machine, and Simple mode.

While in simple mode, the output will be turned OFF when the fail-safe function is activated, but no mes-
sages will be output. The fuel replenish mode will not be available.

No messages for failures including engine oil failures will be output while in simple mode. In this case, the
hour meter cannot be switched over to the tachometer while in normal mode. Therefore, only the hour meter
will be displayed. The reason is that the tachometer does not display the engine oil icon.

This meter is used for the U-50-3 meter for China, but the U-50-3 meter for China is shipped with a factory
setting made to simple mode.

Simple mode _, |Simple mode _, |Finish
on off Key off
1 85 98 75
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3-8 Harness check Mode

By selecting Other menu and Circuit check Engine stop, the present conditions of the harness connector

can be checked (See fig. below.).

When the Circuit check Engine stop is selected, the message "Checking touch harness" will appear at the
moment the engine revolution drops below 800 rpm. This mode is available on the condition that the engine
is stopped. The mode cannot be selected when the engine revolution is 800 rpm or over.

While in harness check mode, the following items can be checked. ltems in parentheses are error criteria.
* Lever lock switch (OFF When lever is down).

* Fuel sensor (Reading of 2 V or more, or 0.2 V or less.).

» Water temperature (Water temperature of 140 C or more, or -30 C or lower.).

* Qil switch (OFF When engine stops and Key is ON).

» Charge circuit (OFF).

If there is any error, a message indicating the position of the error will flash automatically. Simultaneously,

the buzzer will beep.

When the error is restored, the buzzer will be turned OFF, but the flashing memory will be kept on hold.
If there are a number of errors, the screen will scroll.

Circuit check
Engine stop

—

1 56
l
l
l

Checking
touch harness
| 57
Back tier
53,6
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3-9 All Fail Record

All the accumulated failure records can be shown by selecting Other menu, Other menu, and All fail record
(See Fig.6.).

By selecting All fail record, the first hour meter items generated after shipping through the last one will be
shown.

There are 19 types of failure diagnostic items, and the details of each type of item can be checked. The hour
meter will, however, remain even after the failure records are deleted.

all fail record R First Last Count
234h  2345h 16
160 1 51
i __|Back tier
l 53,12

Fig.6 All Fail Record
3-10 EEPROM read
The data of the EEPROM can be checked by selecting Other menu, Other menu, and EEPROM read. (See
Fig.7.)

Ten items are displayed on each page in hexadecimal, and 13 pages will be used in total.
The EEPROM consists of 128 x 16 bits.

EEPROM read _, [1234 5678 9ABC
EF01 2345 6789
1 61 1 62
! - Back tier
l
l 53, 11

Fig.7 EEPROM read
3-11 LCD inspection
The dot type of the LCD can be checked by selecting Other menu, Other menu, and LCD check. (See Fig. 8.)

Checkered pattern 1, checkered pattern 2, and the outer frame will be displayed. Checkered pattern 1 and
checkered pattern 2 are opposite to each other in dot ON-OFF pattern. Missing dots can be checked by
using this function. (See Figs.9 and 10.)

LCD check N
163 64 65 66
l _|Back tier
l
| 53, 4

Fig.8 LCD check

Fig.9 Frame Display

Fig.10 Checkered Pattern
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3-12 Service hour meter

A service maintenance message will appear when the preset hour meter item is activated.

The message will disappear in 10 seconds. Hereafter, whenever the key is turned OFF and ON, the mes-
sage will appear for the first 10 seconds.

There are two modes (i.e., auto mode and manual mode) to turn OFF the inspection icon perfectly, either of
which is selectable by the user's settings.

While the system is in auto mode, the icon will disappear when the key is turned OFF and ON 10 times in
total. Then icon will not appear again with the key further pressed. This is convenient because the icon will
disappear only with the key turned OFF and ON, in which case the actual maintenance of the equipment will
be up to the user's choice.

While in manual mode, the icon will disappear with the working lamp pressed continuously for 3 seconds. In
this case, the message will be eliminated after the user's maintenance work. Therefore, the problem of the
careless omission of maintenance will be prevented. This method is, however, complicated. Therefore, it is
necessary for each dealer to make maintenance management.

When all the described inspection items in the Operation Manual are considered, a message will be dis-
played at 50-hour intervals, which is not so meaningful. In view of the foregoing, important items (e.g., items
related to the engine oil, operating oil, air filter, and engine oil filter) should be targeted so that a message
will appear in the case of maintenance necessity for any of these items. The meter with North American
specifications and that with European specifications share the same software, but the timing of maintenance
varies with the specifications and the size of the system. Therefore, the displayed frequency of each item is
changed according to the specifications. Fig. 2 shows an example of the display of the KX41-3, KX71-3 and
super series models with North American specifications.

Usually, the service hour meter advances in synchronization with the hour meter, thus causing no problems.
If the hour meter is replaced, however, the new hour meter will start with zero hour. In that case, the service
hour meter will be asynchronous. Due to ethics reasons, the system cannot incorporate functions that allow
the alternation of the hour meter. There are, however, no problems in altering the service hour meter. There-
fore, items that can be input for the service hour meter have been prepared.

Service Hour Meter with North American Specifications

' * Hour meter indicatos i
Mo Chack podnts Iritervals . : —_— | Conseguently
! S0 | 100 | 250 | 300 | 500 | 550 | TS50 | 800 | 1000
1 Engine oil ('O K= | ' ) gvery 250 hrs
S =5 — | changm e e — ]
2 Hydraulic ol . | | I O |every 1000 hrs
Alr filler Outer alement () | every 1000 hrs J
! - TR A replace |- . | { —— —
etomant | jnner alement | | | | | O | ewery 1000 hrs |
| 4 Drive unit ol | change | > [ o1 D | every 500 hrs
[ s  Engine oil filter T | -} 0 To 1T01 gvery 250 hrs
T oadic el s | = T =i i
- elemeni replace . o aviary S00 hes
Hydraulic suction fitbar . .
¥ slamant ) | every 1000 hrs

The message appears. The messags shows up 39 fallows

: 1500 HR
EE ” =8arvice

Fig. 2

EU - version machine

A message appears initial at 50-hour intervals and 250-hour intervals (i.e., every 250, 500, 750, and 1000
hours).
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3-13 Servive hour meter check

The service hour meter can be checked and altered by selecting Other menu, Other menu, and Service hour
meter.

Only the display selector switch is used to make value changes. The service hour meter will be changed
when the meter is replaced, because the service hour meter will not be synchronized with the hour meter,
and warnings will not be displayed in a timely manner.

Service hour meter R Service hour meter - Service hour meter

15h 12345 h O00O0O«0 h
167 67

Service hour meter As you reach to this menu, first box is blinking to ready to change the digit. Push the
o . h SW in short, the number will be incremented. Push the SW longer, the number will
¥ be fixed and shifted to next box. After fixing all boxes, the beep sounds three times
1] and automatically returns to service hour meter with new service hours.

3-14 Servive hour meter delete

A deletion method of the service hour meter can be set by selecting Other menu, Other menu, and Service
warning selection.

Auto: North America & Oceania - version
The service hour meter will be turned off when the key is turned OFF and ON 10 times in total.

Manual: EU - version
The service hour meter will be turned off with the working lamp switch pressed continuously for 3 seconds.

Note:
Change in Service Hour Meter

North American specifications: By default set to auto.
European specifications: By default set to manual.
Turn off the service hour meter with the working lamp switch pressed.

Service warning _, |Service warning _, |Finish
selection auto manual Key off
1110 112 75

3-15 Set-up time
The hour meter used for model settings can be checked by selecting Other menu, Other menu, and Set up
hour meter.

Set up hour meter
1234.5h

1 68

3-16 Software version
The software version can be checked by selecting Other menu, Other menu, and Soft version.

Soft version
EA9F

169
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3-17 Auto glow control
The glow will be turned ON for an optimum time according to the temperature of engine cooling water.

3-17-1 Key-ON Processing

Water temperature: The glow-ON time is obtained from the glow time map (see Fig. 1, 2). The glow will not,
however, turn ON while the engine is working or the temperature is 81 C or over. The glow icon will appear
with the glow turned ON.

When the user confirms that the glow icon turns OFF and tries starting the engine, a delay in response (usu-
ally 0.5 to 1.5 seconds) will result, during which the temperature of the glow plug will drop. Therefore, the
actual glow will be kept turned ON for 2 seconds after the glow icon disappears. This will make a response
time lag between the display and glow time, thus making it possible to start the engine smoothly. (See Fig.
3.)

Water Glow Glow icon
tempera- time display time _
ture ( °C) (s) (s) Water Temperature vs. Glow Time
140 0.0 0.0 140
100 0.0 0.0 12.0 \
81 0.0 0.0 » 10.0 \
80 3.0 1.0 g 8.0 \
60 3.3 1.3 IS 6.0 \
40 3.8 1.8 5 40 :
20 5.3 3.3 2.0
10 6.5 45 0.0 * ¢
0 9.0 7.0 -40 0 40 80 120
-10 11.0 9.0 Water temperature (°C)
-15 12.0 10.0
-40 12.0 10.0
Fig.1.Cooling Water Temperature vs. Glow Time Fig.2.Graph of Water Temperature vs. Glow Time
Glow continuing
Display
Glow completes ——
START
Starter switch ON
OFF
ON
Glow output
(new) ] <+—> L
OFF Glow output holding period
ON
Glow output
(conventional)
OFF - .
The glow plug is cooled down during this period.

v

Time

Fig.3.Transition Diagram of Glow and Starter Key
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Glow ON/OFF Conditions

The glow will turn ON under any of the following conditions: The engine revolution is 1000 rpm or below; the
engine oil pressure switch is OFF (the input terminal of the engine oil pressure switch is H); the charge is
OFF (the L input terminal is H). If these conditions are not satisfied, the glow will be turned OFF because
controller unit judges that the engine has started.

Relationship between Water Temperature and Dots
The gauge of the water temperature uses four dots vertically and 34 dots horizontally.
The relationship between the water temperature and dots is shown below.

Refreshment Cycle of Number of Dots
The average temperature of 721 samples obtained at 6.9344-ms intervals (6.9344 ms x 721 = 5 s) is con-
verted into the number of dots to refresh the display.

Enlarged view of water temperature gauge

= ) Cesw— H

Water temperature Dots
40 0 30
70 14 %
20 '/
100 17 = a

a 15
110 20 10
125 34 5

o |

1 40 34 0 20 40 60 80 100 120 140 160

Water temperature (°C)
Relationship of Water Temperature and Number of Dots Relationship of Water Temperature and Number of Dots

(Graph)

Glow Control (Others)

1. If the grounding of the motor to the engine is improper, the voltage may sneak to the glow relay, thus
always turning the glow relay ON. Therefore, when the key is not at the start position, the glow relay will
be turned OFF.

2. If the battery is discharged while the key turned ON (In case operator left the key ON) and when the bat-
tery voltage is close to the level of triggering the CPU, the following operation may be repeated.

The microcontroller starts and turns the glow relay ON to perform auto glowing.
N
The glow current flows and the battery voltage drops because the glow relay is turned ON.

The microcontroller is reset.
N
The battery voltage rises because the microcontroller is reset and the glow relay is turned OFF, when
no current flows.
N
The microcontroller is triggered and the glow relay is turned ON because the battery voltage rises.
N

The above sequence is repeated. Then glow relay contact may have chattering and be damaged.
The glow relay will be always turned OFF in order to prevent the chattering of the above glow relay when the

voltage is 7.5 V or below. The similar process will be performed for the relay for the working lamp.
This know - how is to protect the relay itself.
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3. FYI (For your information)

water [V] | temp [°C]
0.33 140 Res
0.409 130 —&— Resistance
0.504 120 120
0.634 110
0.795 100 100
1 90 80
1.26 80
—
158 70 O 60
1.96 60 —
o 40
2.4 50 =
2.86 40 )
S 20
3.36 30
3.77 20 0
4.44 0
4.66 -10 -40 -
4.8 -20 Resistance [ Q2]
4.89 -30
4.94 -40
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3-18 Travel high - low switch control

1.

Change travel speed by pressing the high - low switch on the dozer control lever. Refer to the control
flow.

2. The travel mechanism will start in low gear to ensure safety when the key is turned ON.
3. With consideration of the change of the operator with the key kept turned ON, the frame mechanism will
be set into low gear to ensure safety when the lever lock is lifted up.
4. Control flow chart. )
Travel
Low-speed
Lift up safety
lock lever?
speed range
change.
Push High - Low
switch?
Hight Low
Low Hight
Buzzer sound Buzzer sound
Pi _PitPil
Low speed High speed
Note:

System will always “Reset” to low speed when key is switched “OFF” or safety lock lever is lifted.
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3-19 Fuel amount control

1. Outline
A map indicating the voltage and fuel relationship has been prepared by plotting each determined input
voltage based on the float position of the fuel sensor and the remaining fuel.
The power supply voltage (5V) is input into the microcomputer according to the partial voltage varied
with the float position. Therefore, when calculating the actual quantity of remaining fuel, make a map
conversion with consideration of the power supply voltage.
The fuel shortage alarm will be displayed when the quantity of remaining fuel is between approximately 5
and 10 liters, the range of which, however, varies with the model. As a rule of thumb, the fuel will last for
approximately one hour after the alarm turns ON.

Fuel shortage alarm

Model Fuel residual
1.00 ¢ amount [I]
S
0.80 KX41-3 5+3
= \ KX61-3 7+3
> 0.60
5 \ —e—Fuel 1] KX71-3 7+3
5 040 \H\ KX91-38S | 5+2
> 0.20 \ KX101-3SS | 5+2
0.00 ‘ KX121-3SS | 12+2

0 5 10 15 20 KX161-3SS | 12+2
Fuel [1] U35, U353 | 5+2
U45-3 12+2

Voltage and fuel map

Circuit diagram & function(Fuel sensor) (Water temp sensor)
5V 12V
820Q 300Q
4) (4)
. AD . AD
10k
(1) (2) 43k
xQ 3)
(3)

(1)Fuel sensor (2)Water temp sensor (3)Meter (4)AD voltage

(Calculation example) Voltage value is 0.899 for example.

5

m X x =0.899

5x = 0.899x + 0.899 X 820
(5 - 0.899)x = 0.899 X 820
0.899x 820 737.18
= 75-0899 - 4101 - 17976

Theoretically, water sensor’s resistance is 179.76 Q
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2. Meter display

1)

The LCD with four vertical dots and 37 horizontal dots is used to display the fuel gauge.

ENN_F 35 o
40 ¢
35
30 f
2% t
£20F
o 15 L
10
Fuel level (Litter) KX41-3 KX61-3, 71-3 (5) [ ‘ ‘ ‘ ‘ ‘ ‘ |
0 25 5 75 10 125 15 175 20
Full in tank 19+3 42 +3 fuel 0
Sensor upper limit 17+3 413 (Sample data : KX41-3)
Sensor lower limit 5+3 7+3
Fuel level (Litter) KX91-3S-a, 101-3S-a U35, U35-3S-a KX121-3S-a, 161-3S-a, U45-3S-a
Full in tank 48 +5 42 +5 65+5
Sensor upper limit 40+ 3 40+3 585
Sensor lower limit 5+2 5+2 122

A fuel shortage (0.899 V or over) is judged with 8,653 sampling times for 60 seconds. If a fuel short-
age is detected 7,780 times or more (i.e., a minimum of 90% of the total), the fuel shortage alarm will
be displayed.

If the fuel shortage alarm is displayed when the key is turned OFF, data on the alarm will be saved in
the microcomputer. If the voltage on average for 0.2 second indicates a fuel shortage (0.899 V or
over) when the key is turned ON again, the alarm will be displayed at once.

The alarm displayed will be canceled if the alarm cancel voltage (0.719 V or below) is detected 649
times or more (i.e., a minimum of 90% of the total) after the sensor signal is sampled 721 times for 5
seconds.

When the engine starts, the sensor float sways greatly, thus resulting in input voltage dispersion.
Therefore, the sampling cycle of the sensor signal is set to 25 seconds.

If fuel sensor disconnection occurs, the existence of fuel is not detectable, and the fuel shortage
alarm will not turn ON.
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3. Fuel Replenishment Assist Function
While replenishing fuel by pressing any switch after the key is turned OFF, the buzzer interval will
change according to the quantity of fuel replenished. When the fuel in the tank is not much, the buzzer
will be heard at long intervals. When the quantity approaches the full tank level, the intermittent buzzer
continues at shorter intervals. When the tank is full, the buzzer will be heard continuously with no inter-
vals to prevent the fuel from overflowing from the tank.

Did you push
one of the switches
with Key - Off2

Meter Displays
fuel level gauge.

10 seconds Yes
Iate_r, meter

_display Fuel level is
disappears. increasing.

Yes, Full.

Is fuel level full?

Intermittent buzzer Continuous
spund and meter buzzer

displays fuel gage sound for 10
for 120 seconds. seconds.

|

Buzzer and
meter display
stop.

Has the
time passed for
120 seconds?

Yes

Key is ON.
Is key position
ON?

Buzzer and
Meter display
OFF.

Key is OFF.

» Beep sound disappears approx 10 seconds after reaching to full of fuel.
« If fuel fank isn’t full, keep sound continues to sound for two minutes in order to alarm.
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3-20 Starter auto release control
1. Outline

1)

2)
3)

If the key freezed in the start position, the auto release relay is turned OFF to prevent damage to the
starter motor. At the same time, the glow relay will be turned OFF forcibly to prevent damage to the
glow plug. (Prevention of startor motor from key freezing)

The start of the engine is judged from the engine revolution sensor signal to turn OFF the auto
release relay. (Starter auto release)

If the key is turned OFF once and reset to the start position immediately while the engine is starting,
the pinion gear will engage while the ring gear rotates, which deteriorates the durability of the gears.
Therefore, the mechanism is designed to prevent of the engine from starting in two seconds after the
key is turned OFF. (Reentry prevention control)

The engine on the KX41-3 does not start at low temperature unless the revolution rises approxi-
mately 800 rpm. Therefore, the start of the engine is judged at 1,000 rpm.

(The judgment of the release of the starter has been raised by 200 rpm.)

As for the other models except KX41-3, the start of the engine is judged at 800 rpm.

If the key freezes while there is a failure in the engine revolution sensor, the auto release relay will be
automatically turned OFF in 30 seconds and power supply to the starter will be stopped. (Prevention
of starter burnout damage)

The reason the above period is set to 30 seconds is that it will be possible to start the engine by
energizing the starter three times for 10 seconds after auto glowing even in winter at a temperature
as low as -17 °C.

As shown in the diagram, if the meter panel is damaged or the or the couplers of the meter panel are
disconnected, then engine won't start.

Just because the auto release relay is Normally Open type and so battery current won’t be supplied
to the strater moter. This is also for the safety.

START
O

AC(ON
—O0—0

g OFF

;Si

g (/AUTO RELEASE RELAY (NO)

R&L

)
% SAFETY SW
?

<+ o— STARTER
\ sv JTUUL HoToR
v
rpm /0< =D

B N

Meter panel (CONTROL UNIT)
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3-21 Service mode menu list

name English meaning and explanation
data023 EEAN=2 Indicates the model name.
data024 Exd1=23 Indicates the model name.
data025 Rxe1-3 Indicates the model name.
data026 L= Indicates the model name.
data027 EMl=2 Indicates the model name.
data028 eLINI=2 Indicates the model name.
data029 ELiZi=2 Indicates the model name.
data030 Exiet-2 Indicates the model name.
data031 ExXza1-3 Indicates the model name.
data032 vag=3 Indicates the model name.
data033 uas Indicates the model name.
data034 ues-=3 Indicates the model name.
data035 preian m Owner is expected to select the language he prefers.
Garman
data036 | Z*TeC wr
e n
data037 Pz : Ew :-l [ ] fﬂh
Duwteh
data038 | D't b4 4
Smadiiak
data039 | 7Yt X
data04p | PreEmEsis
data041 Tastar This means tester mode which test the following circuit conditions electrically on
real time.
data042 Enginas Batbtery The letters and symbols indicate the real time conditions of the following items.
183 r min 12.u v engine speed , battery voltage
data043 E. = Charge Engine oil pressure switch condition; on or off, Alternator charging circuit condi-
— = ——— tion; normal or abnormal
data044 Watawr Fasl Water V in.dicates water temp. sensor voltage
2.38v 51.6C O.33¢ 18L | Fuel Vindicates fuel sensor voltage
) Al SW indicates on or off condition of Al switch. Press indicates Al pressure
data045 A_Iofs‘ﬂ Press 1;’;: " | switch condition.
= == * Motor A means current amount flowing to Al motor.
data046 | Me=t*! 1.33 Gsver 1.33 Accel V indicates voltage amount at accel sensor.
2.33v 2.33 2.33v 2.33 | Gover V indicates voltage amount at governer sensor.
data047 | GEmEresser Compressor indicates the condition of air conditioner's compressure switch.
data048 5P Braaksr Aux. Is abbriviation of auxiliary port and indicates the switch condition, on or off.
——— i Breaker indicates the breaker switch condition ,on or off.
data04g | P L A Aux. means in this case auxiliary port solenoid valve.
2.33 v O.8 &4 O.8 & L;left side, R; right side, A; current amount to each solenoid valve.
data050 Fa reeerd Fail record means machines' failure record are stored in the memory and can be
Delete recerd shown up on the display. Delete record means you can delete if you want.
. A & First h indicates the operating hours when first failure occurred, last means last
data051 ' .l Bent fail occurred.
=EMR ESuss == Count indicates the number of fail occurred.
data052 | M* f* resard This means no failure occurred in the past.
data053 | Baek tier Back tier indicates that you can return back to one upper tier or same tier by
pressing the buttom, for either a long or a short time.
data054
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<Service mode menu list>

name English meaning and explanation
data0s5 | Dther mess Literary it means other menus.
This means micro computor is ready to check electrical harness conditions, break
data056 E'_ Teett : " : or breaking.
res " In this case, for your sefety engine should be off.
This means micro computor is checking the harness conditions. Service person-
data057 'f“ "= : R nel is required to put hands on the suspected harness, then controller detects the
e e break of harness.
This display letter means that Al motor can be controlled by just pressing switches
data058 Al meter drivae on the panel board.
Aim of this function is to adjust Al motor link to fit the cable not by the accel knob
but by switch.
data059 T 1dia Max(CW) means Al motor link moves toward engine speed Max. direction.
C.W (C.C.W Idle(CCW) means Al motor link moves toward engine speed idle direction.
data060 A Te Fadard With this display on, all fail records will be shown up on LCD.
data061 YERREE raad This display means that data in the EEPROM will be shown up on LCD.
uF E E E These figures and letters indicate the data of EEPROM.
data062 &ign FEEE FEEE Fiﬁ FE%E Data can be scrolled up by pressing the switch.
data0g3 | “&F =hesk This indication shows that micro computor is checking the LCD function.
data064 | | | This shows LCD condition.
data065 _ This shows LCD condition.
data066 m This shows LCD condition.
Barwice Kheéwr malar PP . .
data067 1@5U.3 This indicates the service hours of the machine.
Eat wp howr malar PP .
data068 1SS .8 This indicates the hours of machine set up.
Esfr woaraiom [P . f
data069 1R EUS This indicates the software version of main controller.
data070 Sel ws This means initialization of the machine main controller.
data071 Snligna start This indicates that operator is required to start engine.
data072 | %% we Al This means initialization of the Al system.
data073 Aee s - This indicates that operator is suggested to turn the accel knob to Max engine
speed.
data074 Aol 41 This indicates that operator is suggested to turn the accel knob to idle engine
speed.
data075 Fimiah This means all initialization process has completed and operator is suggested to
hay off turn off key.
data076 | F*t we maching This means initialization of the machine.
data077 | Fet we selencid This means initialization of the solenoid valve.
data078 iééu" R i " " This means initialization of the engine idle speed.
data079 E: boee . Ererhmat This means initialization of engine overheat warning system.
Owerhasit Lamp i indi :
data080 “frigh! 10 This indicates the overheat temp. setting value.
data081 3= ” 11?]: . H':' This indicates service hour to conduct maintenance job.
data082 : \ : . In ;':' e These indicates where machine was manufactured.
TITY, Traval Bt art These letters and signs indicate the switch conditions; safety lock lever, travel
data083 9 y
—_ i — - high speed and main key position at start or not.
data084 51 :ﬂ‘. :. J " A This indicates that operator is suggested to lift up unload lever(safety lock lever).
data085 | Hmele mede Simple mode means that min. fail indications are shown up on LCD.
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e. New auto idling (Al) control system
(1)Purpose

When you interrupt a job and set the control lever to neutral, the engine will come to the automatic idling
rpm in 4 seconds. This helps save energy and keep quiet.

(2)Auto idle function mechanism

1.

The auto idle type machines are equipped with the electrical devices that are shown in the accompa-
nying Al function layout.

(1) Meter panel (Al system lamp)

(2) Al motor

(3) Pull cable

(4) Acceleration sensor

(5) Al pressure switch

(6) Governor sensor

(7) Engine speed sensor

To enable the auto idle function, first turn on the Al switch.

When you operate the machine, the Al pressure switch detects the primary pressure of the hydraulic
pilot system and opens the contact. The signal is then sent to the CPU of the controller.

The Al pressure switch is attached on the control valve. This switch is of normally closed type (the
contact is usually kept closed).

The acceleration sensor is attached on the support of the accelerator knob. The knob position is
detected in terms of turning angle by a potentiometer, and the signal is sent to the controller CPU.
The governor sensor and the engine speed sensor are installed on the engine governor. The gover-
nor position signal is sent to the controller CPU.

The controller CPU processes the above information and feeds a current command to the Al motor
so that the engine governor should run at maximum speed.

Receiving the command, the Al motor starts and controls for the engine governor, through the pull
cable, to reach maximum rpm. This leads to the maximum engine speed.

When all the hydraulic actuators are at neutral, the Al pressure switch gets normally closed and
sends the signal to the controller CPU.

The CPU of the controller then feeds a current command to the Al motor so that the engine governor
should run idle. In this way, the engine will also set itself to the idling speed.

The CPU will get idling, too, 4 seconds after receiving the pressure switch signal.

3
4
5
6
7

Y Trouble cases

Electrical system:

If the Al switch or its coupler is out of position or if the harness is broken, the circuit gets open (contact
off). In other words, the microcomputer judges that the hydraulic actuator is running, and the auto idle
function fails.

Hydraulic system:

If a trouble occurs in the hydraulic system, there is no pressure rise often. In other words, the Al pressure
switch gets normally closed, and the microcomputer judges that the hydraulic system is not running,
namely, the control lever is at neutral. (Even by moving the control lever, the initial; engine speed cannot
be resumed.)
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(3)New auto idling modification
1. Interlocked with lever lock.

If the lock lever is raised.

Engine changes to idling rotation immediately(does not wait for 4 seconds.)
(Convenient at the time of gets off a machine.)

2. Interlocked with Anti Theft

If Anti Theft is functioning, then engine rotation is fixed to idling.
(It cannot be canceled by short-circuit of simple wiring.)

i&
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3. Al function layout

Electric accelerator

Al controller
Acceleration
sensor signal
Al itch signal “
ressure switch signa
P J B1 CPU A2
A3
C5 C6
Switch operating pressure 8 r 4
z
2
£
ON OFF 2 Output ' Governor sensor
o Al motor Engine
3 o,
s b
b =
. [
- o
! (6 8\
- Pull cable
\_ Governor position data
Engine speed sensor
\_ Engine speed data
<Operating chart>
Activated
Auto idle QFF
pressure switch ON Neutral : 'fi'
i | - -
i 4 sec. | | 2 sec.
“["l‘ — N |

Accelerator
lever position

Engine speed

Idle

¥ Time (sec.)

(1) The idling speed can be achieved 4 seconds after the control lever is set to neutral.
(2) The initial speed is resumed just after the control lever is moved.

(3) The speed remains the same if the control lever is kept at neutral for 2 seconds.
(4) When the safety lock laver is liffted up, engine speed gose down to idle rpm.
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4. Behavior when the control lever is returned to neutral

Electric accelerator

= =

(674
Engine speed indication " A2 Al motor
—>
Machlng status 5 A3 Motor drive
(operation or neutral) B1 =
. 8
<
C5 .
CPU 4% Acceleration cable
Governor position C6

Engine speed sensor

Governor potentiometer

—_—
>
Governor lever Control lever
Al itch Lever!] Pilot pressurel| |Pressure switch
PresN G o [Neutral | Below 20 kgf/cm?[ON
T Operation[Above 25 kgflcm?[OFF Pilot valve
o) |
® L §|
e 1
[&]
S ONL—» l = V|§ ﬁg v W
2]
o v | H H HH HHHAHHRHH
aOFF L !
R = R I R B B e B
o 20 25 | Alsensing |
Pilot pump ! sensingin® .y H HHHHHHHH !
1
A> A As (Al (A Ly

Main control valve

L |
1. When returning the control lever back to

neutral:

» Al pressure switch at ON and accelerator Activated T —_—
knob at MAX: , |
When the control lever has been placed Neutral | 1'.
back to neutral, the oil flows from the pilot | g
pump through the neutral passage of the ik 4sec.|
control valve to the tank. The pressure o Accelerator | I S
drops, which turns on the pressure g 'everposition \i
switch. In about 4 seconds, the Al motor o i
gets started to reduce the engine speed §a Idle —

L

to the idling level.
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5. Behavior when the control lever is operated:

Electric accelerator

= 2

C7
Engine speed indication | A2 Al motor
3 -
B1 ° A3 Motor drive )
> c
Machine status (operation or neutral) 8
<
Governor position CPU
C6 Acceleration cable

Governor potentiometer

Governor lever

. Control lever
Al pressure switch

12v

O%) T Pilot valve
vis ~

_—————

Pilot pump = Hé

I Y,

Al pressure switch at ON and accelera-
tor knob at MAX: Activated
When the control lever is operated (left i
swivel, for example), the control valve is
activated to cut off the oil flowing from Neutral

the pilot pump. The primary pilot pres- ] WA &

sure is applied to turn off the pressure o Accelerator |

SWitCh. %) knob position S ———— ..Ir

The Al controller functions to run the Al i

motor so that the engine governor Idle _

should reach maximum position. The _
engine speed rises quickly to maximum — = Time
rpm.
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6. Al motor normal-turn circuit

Al controller unit

Engine speed sensor
Ii o
Powerl | pee
detection

OFF by operating

_ (543? OFF by « Al effective with
FLQ( - V! . engine started
} - Al pressure switch signal
A A

S

Al pressure
switch OFF

T B0 Voltage change
Pl | L 1 Gl -
= Cid™ -y
& BTART ¢ > .
Al control
= timer circuit
— r -
I Engine speed signal |
= Acceleration sensor l f
Al SW
T . Accelerator level position signal I i LED
Governor sensor *
- Motor position | Current motor
' |" control circuit POSIftlon 5
Govemor position signal _ contirme

| -
Acceleration cable l

Al relay
-
Al motor | —
return circuit Motor normal/
reverse-turn
circuit F
[T] i — Normal|
Al motor normal turn ..--"‘-:-.... Pr.-; T_Il\lormalr ! Output
i & "+E7'_
b i
L k -
Ty
L
Error detection
setting circuit LCD
Behavior:
1. The acceleration sensor signal and governor sensor signal are fed to the motor position control cir-
cuit.

2. The motor normal/reverse-turn circuit serves to select the Al motor turning direction based on the
lever position by the operator.

3. When the normal turn is selected as shown in the figure, the base current flows to the transistor Tr1.
Now the battery current flows for running the Al motor in the normal direction.
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7. Al motor reverse-turn circuit
Al controller unit

Engine speed sencor

w
'J:' — peel

Power | .
_ _detection
I S:Z'Teb)éfperatmg Al effective with
" V! . engine started
| - & Al pressure switch signal
B = | Al'switch OFF
LT
* L Wan |I Voltage change| .
Pl | L i G, [=g=ry
Pl P | sy
) =
o BTART i
Al control
- timer circuit
= 's -
—I Engine speed signal
= Acceleration sensor |
- .
,-m— Al SW
T . Accelerator level position signal g | — Al LCD
Governor sensor| - |
& Motor position | Current motorj
i control circuit | Position
L " . confirmed
Governor position signal
. L -
Acceleration cable J“
Al motor
return circuit Motor normal/ |
—— reverse-turn
- circuit
Reverse
M T -
Al motor reverse turn || g Tt Reverse turn
_'i "'I- Output
= L

=

Error detection
setting circuit LCD

]

Behavior:

1. When the reverse turn is selected by the motor normal/reverse-turn circuit as shown in the figure, the
battery current flows for running the Al motor in the reverse direction.

2. The reverse-turn electrical signal activates the transistors Tr4, Tr5 and Tr6 in this order. Now the bat-
tery current flows for running the Al motor in the reverse direction.
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8. Al motor returning function
This function is newly incorporated in this new series.
In the previous models, KX121-3, 161-3.
Al motor’s position is only controlled by the accel. sensor dial.
Therefore, suppose that operator turns off the starter key at the accel. sensor dial max. position.
Then next time when he turns the main key, engine starts at max. speed.
This is a kind of frightenning to the operator.
New function is to relieve this annoyance.

<Function chart>

(PWM current)

. \
Min S~

ON
(1) Main key ON >
OFF l
|
|
|
(2) Al motor Max |
drive signal |
|
|
|

I

|

|

|
(3) Al relay ON | — S
OFF X

After the main key is off, the controller detects the Al motor drive signal which is set by the accel sensor
and reduces to min. level to return the Al motor position to the idling speed.

In this way, even when the operator turns off the key at max. speed, engine starts at idle speed for the
next key turning.
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(4)Idle-up control

The idling speed increases by 150 rpm when the water temperature drops below 30 centi-degrees.
(Reason:Even at the same governor position, the engine speed drops about 150 rpm at the temperature
of - 18 centi-degrees.)

<Function chart>

Idle RPM Actual
Set value engine speed

/Idle RPM + 150 RPM
Idle RPM

1200 7‘
1050

-18°C 30°C Water temp. [°C] -18°C 30°C

<Function diagram>

Controller unit

| Al motor
CPU
Program control Engine
sy (Prog ) I 9
Output >
Input signal % Governor
sensor
Y
|
X o —
Water temp.
sensor 30°C

(Y=X+150)

Water temp. [°C]

-
I .

CPU in the controller unit detects the water temp sensor signal.

Stored program calculates the optimum idle speed according to the water temp. sensor value.

If the temp. value is over 30 °C (86°F), then CPU commands to output the preset idle PRM.

If the temp. value is below 30 °C (86°F), then CPU commands to output 150 rpm higher then the preset
idle speed.

Actual output from the controller is PWM current to the Al motor. Then Al motor rotates to regulate the
engine governor value which is always feed back to the controller.
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(5)Compressor control

When the compressor is on, the idling speed i
The idea is as follows.

s raised by 150 rpm.

If the compressor is repeatedly turned on and off kept off for 3 seconds, the idling speed gets back to its
original rpm. In this way, the Al motor can be kept from getting activated many times.
(Reason: If the compressor is on and the alternator barely generates power, the battery, if connected to

an external load, may fall to work.)

<Function chart>

Idle RPM
, . ON —|— — — — — _ _ ON ON
Air conditioner
Compressor FF
OFF OFF OFF 0

' | |

' | |

I | |

I 3sec I | 35ec

Idle +150 rpm — — — — — — — — 1 I/\ |
Al controll / 150 rpm \ I
Engine speed Idle rpm
<Function diagram>
Controller unit
12V -
Al motor
CPU
(Program control)
Engine
Comprssor >
Relay
— O D Governor
anut signali—> Y sensor
L X =
30°C Temp.
(Y=X+150)
(< <+
777
Comprssor L — —

magnet switch

Watching the voltage condition of compressor magnet switch, CPU in the controller commands the Al

motor to regulate the engine idle speed.

If the magnet switch is ON, then CPU commands to output 150 rpm higher than the preset idle speed.
If the magnet switch is OFF, then CPU commands to output the preset idle RPM.
Actual output from the controller is PWM current to the Al motor.
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Idling RPM of Al - version incorporated in the controller program.

KTC, KCL, KTA EU - version

canopy cab canopy cab
KX41-3 - - - -
KX61-3 - - - -
KX71-3 - - - -
KX91-3 1050 1150
KX101-3 1050 1150 1050
KX121-3 1100 1200 1100 1200
KX161-3 1100 1200 1100 1200
U35-3 - - 1050
U45-3 1100 1200 1100 1200

As for the service part of the meter panel, default value of the idling speed is set at 1050 rpm.
Therefore, whenever the meter panel is replaced, you're required to reset the idling RPM for Al version
according to the above table.

In case of non - Al - version machine, mechanical link system is ready to readjust.
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(7)Engine speed sensor

The engine speed sensor is a quick-response
proximity switch. When the teeth of a gear pass
close, the magnetic field inside the switch changes
and the variation is converted to pulses.

The number of pulses for "t" seconds is counted by
the microcomputer. The engine speed is then com-
puted in the following equation.

gear teeth:68

2x60 - Fuel pump gear
g xt_ Pml
. : G
Such speed data is used for the starter's automatic -
release system
pulse
: I
convert circuit
Y
sensorchip M
ffﬁﬂ'ﬁﬂﬁ%’ﬂ; -

b e
SBE T Ty
LG

This sensor is composed of a sensor and a
rotor. The sensor has a coil wound up around
a magnet, and the rotor is of iron with teeth. As
the rotor turns, the magnetic flux varies at its

peaks and troughs according to the turning
speed. Such frequency-dependent change of

the magnetic force line generates an induced A B
electromotive force in the coil. The resulting m 1
signal is fed to the controller to detect the turn-

ing speed.

Time for the rotor to move in one-tooth distance

< .
<

N, —V

V: Induced electromotive force
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(8) Governor sensor
Code No.:RP421-5371-1

153

A0 2
_ 431505

i
W
=
123 1]
27
GND Sigpal_ P_ov_ver, 5V
[_ 1
r-ﬂj
=
(==}
) bt
1
(1) Case ™
(2) Cover
(3) Roter
(4) Shaft
(5) Resistance

(6) Element termi-
nal

Specifications
1. Rated voltage :DCSV

2. Total resistance 2KQ £ 20%

3. Insulasion resistance :100MQ or more
4. Output performance :

=
I e et e e e e
i |
1 ., : :
. 4 i
F R " ﬁ"l.“'r ' X
i L
i ! LA
! 1 # Lever angle
0.0, :
o 90" 15" | | Ldeg
RikS 17T
337 =5 Effective mechanical range. ) 74+ 1 | 143,66
Effective electrical range , y g 4%

Circuit diagram

£ -
3'7" - a OUTRUT
L %

C1) (5 © (Ag O O (4) @ (3 (C1) @ M

(ci:\ \ lI l/ / I,u'r

GRQ

(7) Connector ter- l;__-
minal

(8) Slider i

9) Wave washer

(10) Return spring
(11) Rubber seal

(12) E-ring

(13) Washer
(14) Sleeve

C1, C2:Adhesive

\I
N
_—

(14)

(10) \\

(1) (12)

—~
—
w

-
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(9)Accel sensor (Electric accelerator)
Code No.

(Accel sensor is in Min. position) (Accel sensor is in Max. position)

R4 Ry

R, is contact resistance.

(Sample data)[Q] How to get Ry?
Accel sensor position Min. Max.

13 _ 680x285x941 _

Ry-R, 941 R2 > 12 Q
-2 680 364

R+R, Ry= 364 x 6206 X941 _14cq
2-3

Ry*Rs 285 606

R,=12~14.5 Q
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(10)AI pressure switch
C/N RC411-53681, 25kgf/cm2, Normal close type

1 .
@)

@) .
(4)

| A —

Terminal block

Terminal

Movable contact plate

Movable contact

Fixed contact

Shaft

O-ring A

O N O O B W N~

Guide plate

©

Stopper

-
o

Flex plate

N
N

Cap

N
N

O-ring B

-
w

Coupling

—_
N

O-ring C

N
(&)

Clamp plate

1. Function

When the pressure sensed by the oil pressure
detection circuit for auto idle control has dropped

below 20 kgf/cm2, the contact of the Al switch,
shown at left, gets closed. The microcomputer picks
up the resulting ON signal and sends a command to
the Al motor to reach the engine idling speed. The
idling speed approach is preset to be 4 seconds
after the switch has been turned on by the micro-
computer.

When the control lever is moved, on the other hand,
the pressure in the hydraulic pilot circuit rises. At 25

kgf/cm2, the hydraulic pressure pushes the dia-
phragm as shown at left, which opens the contact.
The microcomputer picks up the resulting OFF sig-
nal and raises the engine speed up to the accelera-
tor lever rpm setting.

2. Switch specifications

(1) Detection method: Metallic diaphragm

(2) Switching logic: Normally closed (NC)
Continuity resistance =0.2Q

(3) Operating pressure:
2.45 + 0.3 MPa (25 + 3 kgf/cm?) --> Switch OFF

1.96 + 0.3 MPa (20 + 3 kgf/cm?) --> Switch ON
(4) Insulation resistance: Over 100 MQ (with
DC500V megger)
(5) Code No.: RC411-53681

Al pressure SW
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f. Main component’s function

(1)Auto release function
1. Auto release Circuit diagram & function

| o b
S
Auto release elay | gl i
(Starter relay) = --H\'l
NO - type
B OFF
Key SW .-". - a Key ON Jr— —] ——I

Start Is the key switch set at "START"
longer than 30 seconds?

- =A1|if——
!
1ra
Ya

Engine speed sensor

-]
- =
0 Has the engine started?

| Automatic release
| control system

¢

[]

I

%
Y controller

"\.
"--'d-

1) Function chart
When in normal operation

1

a.Key switch start signal About T, sec

J"I_I'U'LI'LI!LJ'LI'LFLI'LI'
b.Engine speed sensor signal

oEF

c.Release relay solenoid

When the key switch is returned after the engine got started, the release relay functions as shown
below upon engine speed.

Engi d
ngine Spee Auto release relay (T4, Ty)
KX41-3 KX61-3SS ~ 161-3SS
1000 = N, 800 = N, ON
- - ON (Within 6 seconds)
1001~ 1150 801~ 950 OFF (After 6 seconds)
ON (Within 0.5 seconds)
< <
151 Ny 9515 Ny OFF (After 0.5 seconds)

2) If the engine has started but the key switch fails to return (key switch failure)

a.Key switch start signal —!
i Tpsec

s .
b.Engine speed sensor signal —n-n-n-n-lmn—nﬂ—r

oM

c.Release relay solenoid FF Switch turned off

Suppose that the key switch fails to return and the key switch start signal stays on. But if the engine
speed sensor signal is fed, the automatic release control system regulates the transistor's base cur-
rent flow, which turns on the release relay solenoid ON or OFF.

[1-159



WSM Minor Change

Il Service Engineering Section

3)

If the key switch fails to return and the engine speed sensor is also in trouble

] T

a.Key switch start signal

30 sec
- ——
b.Engine speed sensor signal
| ON
c.Release relay solenoid ISWitCh
turned off

If the key switch start signal is detected to have been on for 30 seconds, the automatic release con-
trol system (3) lets the transistor's base current flow, which turns on the release relay solenoid (1)
and turns off the relay switch.

a:Key switch status

b:Engine speed sensor status

c:Release relay solenoid action

— Failure to return

(1) | Normal: Normal Normal:
No particular action No particular action
(2) | Start position Normal Relay deactivated 0.5 or 6 seconds

according the engine speed.

(3) | Start position
— Failure to return

Engine failure to start, or no engine
speed sensor signal

Relay deactivated 30 seconds after
the key switch turn to "START"

2. Trouble shooting

|If Engine Does Not Start

1)

Check if the safety lock lever is lifted.
Make sure that the safety switch is turned OFF.
Take the following steps, set the unit to tester mode, and check the condition of the safety switch.

(Service mode)

Lever travel start

——— — —

KX91-3 | — | English Diagnosis Tester

A manual check with a circuit tester is possible.

Check if the prevention of start mode reentry is working. (Wait two seconds or more.)

Check if the auto release relay is turned OFF.

Make a manual check with a circuit tester.

Check if the wrong model settings are made.

Depending on the model, the start of the engine is judged at 1,000 rpm or below for KX41-3. There-
fore, the release of the starter motor is judged before the startup revolution of the engine is reached.
The reason why detecting engine speed is set at 1000 rpm ;

If 800 rpm is set to detect the engine start - up speed, the controller stops supplying the current to the
startor motor.

Under the low ambient temperature, engine may not start up at around 800 rpm.

Therefor, in order to make sure the actual engine start, sensing engine speed is set higher by 200
rpm.

This varies according to the models. Other than KX41-3, the stant of the engine is detected at 800
rpm.
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3. Operational flow chart
3-1

Key ON

Is auto glow
finished.

Key to start

Engine
won't start

Is safety
lock lever up?

Check; shift up
Safety switch the lever.
Battery voltage
Fusible link

Starter
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3-2

Key ON

Is key start
position?

Did engine start?

over 2
seconds

Wait for 2

Is key start
position?

Engine can
be started.

seconds?
within 2
second

Is key start

position? No

Yes

Engine can
be started.
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3-3

Key to start
position

Over 951 rpm

Engine RPM?

801 ~ 950 rpm

Withi Within 0.
ithin 800 rpm ithin 0.5 sec 0.5 seconds

Over 0.5 sec
Auto release relay Auto release relay | | Auto release relay
ON ON OFF
Starter motor is Starter motor is Starter motor is
magnetized. magnetized. OFF

Over 6 seconds

6 seconds

Within 6 seconds

Auto release relay | | Auto release relay
ON OFF

< Engine speed and condition of auto release relay >

Engine speed : N, i
Time : T4, Ty Auto release relay
KX61-3 ~ KX161-3S-a KX41-3
800 = Ny 1000 2 Ny ON
Within 6 seconds ON
801 ~ 950 1001 ~ 1150
After 6 seconds OFF
Within 0.5 seconds ON
951< Ny 1151 Ny
After 0.5 seconds OFF

starter relay = Auto release relay
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(2) Travel hi-speed control circuit

R /C]
Iy
ST
AC
o °
B o
OFF H
| |
? 1] L _ | 2
. — I
Hi-Low SW I
I
|
l 3R
|EEPROMI
| Program |
(Meter panel)

Troubleshooting: Travel hi-speed malfunction

1.

2.

3.

Turn the key switch to the ON position to see if 12 V is applied to terminal 2 of the travel hi-speed switch.
Press the travel hi-speed switch to see if the 12 V signal comes to terminal 1.

Turn on and off the travel hi-speed switch and check the continuity and discontinuity.

Check the continuity of the travel hi-speed solenoid coil and measure its resistance.

If there is no problem with the above steps, it means the electrical system functions. Now go to the
hydraulic system.

Possible troubles with the hydraulic system include stuck solenoid spool, poorly performing pilot pump,
malfunctioning primary relief valve, stuck Hi-Lo selector spooal, etc.
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(3)Meter panel (Controller unit)

Meter Panel controller unit

ON-2-1 ngﬂotor Power supply

i ON-1-12K.; +B
IR T\/'_ 1 Lever Lock SW
ay

ON-2-14K:I| Al Self-hold Rel [z ON-1-11
ON-A-1 1 AC-1 Sta"SW FEONH?
-1- - Glow rela
< — ‘ fow relay
Fuel ! ON-17-4 \OtZON-ﬂ-(i
2 | g
ON-2-2 SEHSOF L_‘/W‘J_ ] Glow Rela ON-1-21 ON-17-1 ON-17-2
ON-2-1 = 45V T K3, > -2
Analog-GND T | ON'17'3ch/o ON-17-1
nalog- T
N2 =4 Auto release Relay IE ON-4-22 ON-AT-4 |y g ON-17-2
ON-32-1 7=~  ON-2-1! Water temp K i W
M@S_w Working lamp Relay ||:2 ON-1-13 Aut%g)?ase
| _JON-32-2 | K |
WaterTeﬁp Sensor | |
‘ (auto glow) Motor pot _ L Compressor Clutch Relayi:Z ON-1-14
ON-: 2-4Kj N
Aux.
‘ N3 et pot Conirol ON-OFF LED < ON-1-16
3 Control pot K i:z
ON-2-5 f—/w;’ — ’
Breaker Lock SW ) Al operation LED 'CE ON-1-15
ON-1-4 Ko
AUX. —
Control ON-OFF SW Travel Hi-Low Sol ON2-10
0N-1-5K'| T %3 .':Z !
ON-15-2 Travel Hi-Low SW ™ |
% ON-1-6 e I
! |Operat|on SW |
Alpressure sw_ ON-1-T 4l SVTV—/W;’" :
0 |
131 ON-132 ON-T8
ON-13-1 ON-13-2 ICompressor clutch SW : |
ON-1-1 0: ’;'-’ |
K |
| Spare SW ™~ 7‘J Motor(+) ON-2-20
|
oz 'J | ONATT - ONA32 |
| - | Al Motor
I ON-33-3 | |
| 2
| : |
| | .
| ON-33-2 ON-1-17, Eng.rpm —K Aux.Sol(+)L FE ON-1-1g  AUX.L solenoid
: | | j‘ ON-13-1 ON-13-2
| ;
: : : K Aux.Sol(+}R ON-1-19  AUXR solenoid &
— =7 ON-2-13 | RS-485(+) Aux.Sol(- RE 3. 132] |
3. ON-2-12EW5(-) i () '.:Eomzo ON-13-1 _ ON-13-2
|
|
ON-29 'T'Edsq - 1—"/\'\:- Charge|
N 1 3 | Signal-GND F'W\:OHE.W ;EEON-Z»G Engine oil SW
L]

| ON-28 - |
| | |

(ON-2-17 Motor-GND |
ne S I
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g. Failure Diagnosis

1. Failure display and diagnosis criteria
The following table 1 shows data on failure diagnosis, for operating mode and service mode.

Note:

* Display items of the system in service mode can be checked with the fail record.
* In the case of a warning for fuel scarcity, the buzzer will be turned ON for a moment at five-minute inter-

vals.

* No.11 ~ 61 except 31, 32, 51, 52, 53, 54, 55 will be incorporatrd in future version machine, such as auto
idle (Al) model, anxilliary port (AUX) model and anti - theft system model.

Table 1. Failure diagnosis

Display

Buzzer Lamp Reset method Functhntstop EiZROM Method of diagnosis
Operating mode service mode poin address
1 Fuel - 5-minute | Yellow | Replenish fuel | --- - Fuel scarcity rate is 90% min. after
intervals 60-s sampling
2 Engine oil 2 Engine oil Continu- | Red Returns to nor- | --- 66, 86 At 5V (normal).
ally mal The following conditions continue
10 s: oil = L and 800 rpm min.
3 Charge 3 Charge Momen- | Red Returns to nor- | --- 65, 85 At 5V (normal).
tarily mal The following conditions continue
10 s: charge = L and 800 rpm min.
4 High voltage 4 High voltage Continu- | Red Turn key OFF Al AUX 67, 87 At 5V (normal).
ally A power supply voltage of 18 V
min. continues 3 s.
5 Overheat 5 Overheat Continu- | Red 112°Cta max. | Al AUX 77,97 At 5V (normal).
ally The following conditions continue:
Engine revolution of 800 rpm min.
with overheat warning
When the water temperature sen-
sor is normal, a water temperature
of (124 + o) C min. continues 5 s.
(o : Adjustable between -10 C and
+10C.)
11 Accel sensor | 11 Accel sensor | Momen- | Red Turn key OFF | Al 68, 88 At 5V (normal).
tarily The accelerator sensor for Al spec-
ifications at 0.25 V max. or 4.75 V
min. continues for 0.2 s.
12 Governor sen- | 12 Governor Momen- | Red Turn key OFF | Al 71,91 At 5V (normal).
sor sensor tarily The governor sensor for Al specifi-
cations at 0.25 V max. or 4.75V
min. continues for 0.2 s.
13 Al motor short | 13 Almotor short | Momen- | Red Turn key OFF AUX 69, 89 At 5V (normal).
tarily Al specifications.
The specifications are presently
under consideration.
14 Al motor short | 14 Al motor Momen- | Red Turn key OFF | AUX 70, 90 At 5V (normal).
short tarily Al specifications.

The specifications are presently
under consideration.

II-166




WSM Minor Change

Il Service Engineering Section

Display

Buzzer Lamp Reset method Functhntstop EE'ZROM Method of diagnosis
Operating mode service mode poin address
21 AUX.volum 21 AUX volum Momen- | Red Cancel AUX AUX 72,92 At 5V (normal).
tarily AUX specifications.
AUX mode turns ON.
The AUX sensor at 0.25 V max. or
4.75 min. continues for 0.2 s.
22 AUX.Sole- 22 AUX. Sole- Momen- | Red Cancel AUX AUX 73,93 At 5V (normal).
noid L short noid L short tarily AUX specifications.
AUX mode turns ON.
The specifications are presently
under consideration.
23 AUX.Sole- 23 AUX.Sole- Momen- | Red Cancel AUX AUX 74,94 At 5V (normal).
noid L break noid L break tarily AUX specifications.
AUX mode turns ON.
The specifications are presently
under consideration.
24 AUX.Sole- 24 AUX.Sole- Momen- | Red Cancel AUX AUX 75, 95 At 5V (normal).
noid R short noid R short tarily AUX specifications.
AUX mode turns ON.
The specifications are presently
under consideration.
25 AUX.Sole- 24 AUX.Sole- Momen- | Red Cancel AUX AUX 76, 96 At 5V (normal).
noid R short noid R short tarily AUX specifications.
AUX mode turns ON.
The specifications are presently
under consideration.
31 Lift up unload | - Momen- | Yellow | Wait for 5s, Engine does -—- The key is shifted to the start posi-
lever tarily then disappear | not start tion with the lever lock moved
down.
32 Service hour | - Momen- | Yellow | Waitfor 10 s - - The specified hour meter is set.
tarily
33 Keyiswrong | - Momen- | Yellow | Wait for 3 s Engine does -—- Theft prevention specifications
tarily not start The wrong key is used to start the
engine.
The specifications are presently
under consideration.
34 Owner tag - Momen- | Yellow | Waitfor3 s Engine does - Theft prevention specifications
tarily not start The owner tag is used to start the
engine.
The specifications are presently
under consideration.
- 51 Coolant sen- | Momen- | Red Turn key OFF -—- 82, 102 At 5V (normal).
sor tarily A water temperature of -30 C max.
or 140 C min. continues for 1 s.
- 52 Fuel sensor Momen- | Red Turn key OFF -—- 81, 101 At 5V (normal).
tarily The fuel sensor at 2 V min. contin-
ues for 10 s.
53 Sensor supply | 53 Sensor sup- Momen- | Red Turn key OFF LCD turns OFF | 79, 99 5-V short-circuiting detection termi-
short 5V ply short 5V tarily Al AUX 5-V out- nal at H level continues for 0.1 s.
put turns OFF
54 Sensor supply | 54 Sensor sup- | Momen- | Red Turn key OFF Al AUX always | 80, 100 At 5V (normal).
short 12V ply short 12V tarily 0 rpm The 12-V short-circuiting detection
terminal at H level continues for 0.1 s.
55 Meter control- | - Momen- | Red Turn key OFF Al AUX 78,98 The rightmost 16 bits of the added
ler error tarily value of addresses 36 through 50
do not coincide with the value of
address 64.
- 61 Al motor retri- | Momen- | Red Press accelera- | --- 83, 103 At 5V (normal).
crd tarily tor Al specifications

A motor current of 6 A min. contin-
ues for 3 s.
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2. Fail record in EEPROM

If the sensor or actuator line has an error, the output of the actuator will stop and the LCD will display the
contents of the error while the error point is written to the EEPROM. Fig. 2 and fig. 3 show the address allo-
cation of the EEPROM.

2-1 Error Storage Method

If an error result, data in a corresponding EEPROM address will be overwritten. The data in the correspond-
ing address has a capacity of 2 x 16 bits. The first address (1 x 16 bits) has an hour meter record for the lat-
est error. The other address (1 x 16 bits) has an hour meter record of the first error along with the total
number of errors in the past. The data will be written to the EEPROM after rounding off all hour meter values
for less than one hour (see fig.1).

Hour meter data and the number of errors (1) will be written to both addresses if an error occurs for the first
time. The last hour meter data will be converted into present hour meter data for errors on and after the sec-
ond time. The count will remain 15 regardless of whether the actual number of errors exceeds 15, and only
data on the last hour meter data will be overwritten.

Address sample| (Fig.  shows address numbers 85 to 103)

Numberof bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Binary data 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0

; Last hour meter (4,095 hours max.) Dummy (4 bits)
< (2,730 hours 101010101010B) y
Address sample| (Fig. shows address numbers 65 to 83)

Numberof bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Binary data 0 0 0 0 1 0 1 0 1 0 1 0 0 1 1 1
\@_/\_/\_/\_/

Accumulated
number of errors
(15 max.)

First hour meter (4,095 hours max.)
(170 hours : 000010101010B)

-[0]AJA[7]H~

Fig. 1 Error Data Storage Method

2-2 Number of Errors

Data is stored in four bits. Therefore, the maximum number of errors is limited to 15. The count increases by
one if an error occurs after the key is turned ON. Once the key is turned ON, however, the count increases
only by one until the key is turned OFF.

(Example) Binary to decimal

l1{of[1]of[1]o]1]o0|Binary
T » 0x2°=0

1x2'=2
—» 0x2°=0
1x2%=8
0x2*=0
1x25=32
0x20=0
+1x2" =128
(decimal) 170 hrs
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2-3 Erasing Method of Error Log

The error log will be deleted by selecting Error Log Delete in Diagnosis Mode. In the software, only the Oth to
third bits (the accumulated number of errors) in EEPROM addresses 85 through 103 will be zero cleared,
but hour meter data will not be zero cleared. Error Log Delete in Diagnosis Mode judges that there is no
error log if the number of errors is zero.

Hour meter data will not be deleted after executing Error Log Delete in Diagnosis Mode. Therefore, by
dumping the EEPROM, hour meter data for errors will be known. This will make troubleshooting possible if
the LCD meter is returned to the factory due to a failure after shipping.

The contents of addresses 65 through 103 are zero cleared with the PC before shipping.

Address No. Contents & purpose to use
0
1 Hour meter
35
36 Machine model (Ref.1)
37 Optional item (Ref.2)
38
] Al control data
44
45
] Thumb control data
50
51
Overheat control data
52
53 Language (Ref.3)
54
l Machine hours & times
63
64
l Machine failure warning
104
105 Original manufacturer use
1;7 Address No. 118 : Machine serial No.

Fig.2.Address and contents of EEPROM

Ref.1 : 0:KX41-3, 1:KX61-3, 2:KX71-3, KX91-3, 4:KX101-3, 5:KX-121-3, 6:KX161-3, -
Ref.2: bitNo:8 7 6 5 4 3 2 1 0

— 0 : Non Al, 1 : Al - version

L—— 0: Made in Japan, 1 : made in Germany
1: Chinese - version

— 1 : Thumb - version

— 1 : Anti - theft - version

— 0 : Canopy, 1: Cab

— 1 :Kor U - version

— 1 : Japanese - version, 0 : Oversea’s - version

—1:Long arm
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Address No. Contents of failure Data bit

64 Check sum, 36 ~ 50

65 3 Charge

66 2 Engine oil

67 4 High voltage

68 11 Accel sensor

69 13 Al motor short

70 14 Al motor break

71 12 Governor sensor

72 21 Aux.volume

73 22 Aux.solenoid L short The leftmost 12 bits display the hour meter value of
- the last error. The rightmost four bits display the

74 23 Aux.solenoid L break accumulated number of errors.

75 24 Aux.solenoid R short

76 25 Aux.solenoid R break

77 5 Overheat

78 55 Meter controller error

79 54 Sensor supply short 5V

80 53 Sensor supply short 12V

81 52 Fuel sensor

82 51 Coolant sensor

83 61 Al motor retricted

84 reserve

85 3 Charge

86 2 Engine oll

87 4 High voltage

88 11 Accel sensor

89 13 Al motor short

90 14 Al motor break

91 12 Governor sensor

92 21 Aux.volume

93 22 Aux.solenoid L short o

o4 23 Auxaotnou L brak e e vt

95 24 Aux.solenoid R short

96 25 Aux.solenoid R break

97 5 Overheat

98 55 Meter controller error

929 54 Sensor supply short 5V

100 53 Sensor supply short 12V

101 52 Fuel sensor

102 51 Coolant sensor

103 61 Al motor retricted

Fig.3 EEPROM Addresses for Error Log
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3. self-diagnosis of controller unit
3-1 Purpose

The error diagnosis of the meter is possible by using the self-diagnostic harness. The self-diagnostic
function of a conventional model provided with a microcontroller can detect failures in the microcontroller
only after all the failure diagnosis of the electrical devices other than the microcontroller is made. This
kind of method requires time. Furthermore, there is a fear in the accuracy of the diagnosis.

By connecting the self-diagnostic harness to the meter and applying voltage from the battery, the self-
diagnostic program built into the meter will run, thus making the self-diagnosis of the incorporated hard-
ware of the meter possible with the inputs and outputs of the meter automatically activated and checked.

Note:

It is not 100% possible to make the perfect self-diagnosis of the hardware of the meter, however,
because not all hardware components built into the meter are checked.

3-2 Operation Procedure

(1) Grips for battery terminals
(2) Couplers for the meter

i (3) Key switch to ON or OFF
(4) Switch box for testing

1. Dismount the meter from the main harness of
the equipment and connect the meter to the
self-diagnostic harness.

2. Connect the 12-V terminal and negative termi-
nal of the self-diagnostic harness to the battery.

3. Self-diagnosis starts automatically.
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The red and yellow lamps flash alternately.

The LCD of the meter flashes black and white
alternately.

The lamp as shown in the illustration on the
right-hand side turns ON and OFF repeatedly.

=

The buzzer beeps.
The backlight of the meter turns ON and OFF
repeatedly.

4. If the following message appears in approxi-
mately one minute, the hardware in the meter is
considered normal.

Finish
Key off

5. If any one out of numbers 0 through number 12
specified in table 2 is displayed, the meter has a
failure.
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6. If the lamp is kept turned ON, and three LED
light up, then the switches, lamp and LED are in
normal condition.

®

7. As for the training purpose, we developed to
install the switch box as shown in the photo.
As a test, push on of the switch to NG position
and let it run the self-diagnosis test.
Then the pre-set failure number will be dis-
played on the LCD screen.

Example : No.1 switch is being pushed to NG posi-
tion.

Note : The self-diagnosic harness will be provided
to Kubota Distributors, KTC, KCL, KTA, KE,
KUK and KBU only.
When in need of the failure diagnosis of the
meter panel, please contact them.
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3-3 Failure Display Number of Self-diagnostic Function

Table 2. Self - diagnosis of controller, items and methods

Fail
Check item Check parts Check methods indication
No.
Check sum CPU ROM Implement self-checksum. 0
Turn OFF the glow relay and make sure that pin 29
Glow relay output :
. - (RXD2 power 7.1) is set to low level.
Input & output RS-485 (negative) (positive) flash
TXD. RXD inbut Turn OFF the glow relay and make sure that flash
’ P RXD TXD input is set to high level. ;
Turn ON the glow relay and make sure that pin 29
Glow relay output .
. - (RXD2 port 7.1) is set to low level.
Input & output RS-485 (negative) (positive) flash
TXD. RXD inout Turn ON the glow relay and make sure that the
’ P flash RXD TXD input is set to low level.
Inbut & outout Auto release relay output, lever | Turn OFF the auto release relay and make sure
P P lock switch input that the lever lock switch is set to high level. )
Inout & outout Auto release relay output, lever | Turn ON the auto release relay and make sure that
P P lock switch input the lever lock switch is set to low level.
Inout & outout Working lamp relay output, start | Turn OFF the working lamp relay and make sure
P P switch input that the start switch is set to high level. 3
Inbut & outout Working lamp relay output, start | Turn ON the working lamp relay and make sure
P P switch input that the start switch is set to low level.
Compressor clutch relay output, | Turn OFF the compressor clutch relay and make
Input & output . . . .
engine rpm input sure that the engine rpm is set to low level. 4
Compressor clutch relay output, | Set the compressor clutch relay to high level and
Input & output : . . ; .
engine rpm input make sure that the engine rpm is set to high level.
Input & output AUX LED output, charge input T.urn OFF. thg AUX LE.D and make sure that the
aircon switch is set to high level. 5
Input & output AUX LED output, charge input Turn ON thg AUX LED and make sure that the air-
con switch is set to low level.
Input & output Al LED output, oil input Turn OFF the Al LED and make sure that the oil is
set to low level. 5
Input & output Al LED output, oil input Turn ON thg Al LED and make sure that the oil is
set to low high level.
Travel sol output, aircon switch | Turn OFF the travel sol and make sure that the
Input & output . .
input charge is set to low level. ;

Input & output

Travel sol output, aircon switch
input

Turn ON the travel sol and make sure that the
charge is set to high level.
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Fail
Check item Check parts Check methods indication
No.
Motor Tr1, Tr2, Tr3, and Tr4 output Motor Tr1, Tr2, Tr3, and Tr4 are set to low output
Input & output Al operation switch input, travel level.
P P ope put, The Al operation switch is set to low level. The
switch input o
travel switch is set to low level.
Motor Tr1, Tr2, Tr3, and Tr4 output Motor Tr1 is set to high output level and Tr2, Tr3,
Input & output Al operation switch input, travel and Tr4 are set to low output level.
o ’ The Al operation switch is set to high level. The
switch input .o ;
travel switch is set to high level.
Motor Tr1, Tr2, Tr3, and Tr4 output Motor Tr1 and Tr4 are set to high output level and
10 | Input & output Al operation switch input, travel Tr2 and Tr3 are set to low output level. 8
o ’ The Al operation switch is set to high level. The
switch input T
travel switch is set to low level.
Motor Tr1, Tr2, Tr3, and Tr4 output Motor Tr2 is set to high output level and Tr1, Tr3,
Input & output Al operation switch input, travel and Tr4 are set to low output level.
o ’ The Al operation switch is set to high level. The
switch input . ;
travel switch is set to high level.
Motor Tr1, Tr2, Tr3, and Tr4 output Motor Tr2 and Tr3 are set to high output level and
Input & output Al operation switch input, travel Tr1 and Trd are set to low output level.
o ’ The Al operation switch is set to low level. The
switch input o )
travel switch is set to high level.
AUX sol (positive) (R) output, Turn OFF the AUX sol (posmve). (R). and make
Input & output o sure that the compressor clutch switch is set to low
compressor clutch switch input level
Turn ON the AUX sol (positive) (R) and make sure
1 that the compressor clutch switch is set to high 9
AUX sol (positive) (R) output, | level.
Input & output compressor clutch switch input The AN2_7 AD value varies more by 25 mV or
AN2_7 input more from the value with the input turned OFF.
From theoretical values, 12 V and 240 Q: 50 mA
Voltage fluctuation corresponding to 50 mA: 50 mV
AUX sol (negative) (L) output, Turn OFF the AUX sol (negative) (L) and make
Input & output Lo g
12 Al pressure switch input sure that the Al pressure switch is set to low level. 10
Inbut & outout AUX sol (negative) (L) output, Turn ON the AUX sol (negative) (L) and make sure
P P Al pressure switch input that the Al pressure switch is set to high level.
Al self-hold relay output, breaker Turn OFF the AI self-hold relay a.nd make sure that
Input & output . oo the breaker switch and AUX switch are set to low
switch and AUX switch input level
13 : 11
Turn ON the Al self-hold relay and make sure that
Al self-hold relay output, breaker : - :
Input & output . o the breaker switch and AUX switch are set to high
switch and AUX switch input level
14 AD (Analog and fuel sensor Check with the microcomputer that the AD value is
digital conversion) 1.8V +£0.15.
15 AD (Analog and water temp sensor Check with the microcomputer that the AD value is
digital conversion) P 2.5V £0.15.
16 AD (Analog and motor potention sensor Check with the microcomputer that the AD value is 12
digital conversion) P 3.75V +0.15.
17 AD (Analog and accel potention sensor Check with the microcomputer that the AD value is
digital conversion) P 2.5V £0.15.
18 AD (Analog and AUX potention sensor Check with the microcomputer that the AD value is

digital conversion)

1.25V +0.15.
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— FYI (For your information)

Check Sum Error

1. A check sum error is checked to see if the contents of the program for microcomputer control are cor-
rupted.

2. The control program is saved in the ROM of the CPU. Once data is written to the ROM and shipped to
the market, the data cannot be written in the market.

3. The total sum of the data in each address of the control program is obtained in advance and stored as
check sum data prepared while in normal operation.

4. When the key is ON, the microcomputer calculates the total sum of the data in each address of the
control program in self-control of the microcomputer. The microcomputer checks if the results coincide
with the check sum data prepared while in normal operation (i.e., at the time of writing the program).
The microcomputer will go to the next step after the microcomputer checks if the results are found nor-
mal.

5. If the data does not coincide, the microcontroller judges that the program is illegal. In that case, a
check sum data error will result and an error alarm will be output. Error No. = 55

6. The program data can be reversed if the LSl in the controller partly fails to operate due to external envi-
ronmental factors, such as abnormal temperatures or excessive shock. That is the reason the micro-
computer makes this check when the key is turned ON, thus preventing the microcomputer resulting in
out-of-control conditions due to program failures.
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3-4 Functions of Self-diagnostic Harness

The harness short-circuits the input and output terminals of the meter in advance, switches the respec-
tive inputs of the meter ON and OFF in sequence, and checks if the data on the output side is normal.
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Note : Yazaki I/O and aging and only original manufacturer’s use only.
SWH1, 7, 8, 9 are for your test and training purpose.
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h. Service mode flow chart

1. General
1-1 There are sevral flow charts, depending on the models or machine - versions as below.

1)

KX41-3, KX61-3, and KX71-3 have one identical service mode flow chart.

Refer to the correspondent WSM.

KX91-3S, U35S and U35-3S for KTC, KCL and KTA have the flow chart which dosen’t include Al -
version but includes S/P (Service port) - version.

KX121-3S, 161-3S and U45-3S for KTC, KCL and KTA have the flow chart which includes Al - ver-
sion and S/P (Service port) - version.

EU - version models of KX91-3a, 101-3a, 121-3a, 161-3a, U35-3a and U45-3a have Al (Auto idle)
and S/P (Service port) - version.

The service mode flow chart of anti-theft version will be added to the EU - version machine in the
appropriate future.

This will be announced later in the manual for the anti-theft-version.

1-2 How to enter the service mode?
While pushing the display-select-switch, turn the main key to ON position. Then you’ll be in the service
mode.
The model name which was pre-set will come to appear on the LCD screen.

1-3 What do the arrows indicate?

2
1\

vertial to down ; You'’re required to push the selector switch for a short time. Just one touch push.
Then you'll proceed to the down menu.

vertial to up ; Similar to above. Just one touch push.
Then you'll return to the top menu of the same column.

— horizonal to right ; Push the selector switch for a long time until you hear a pi-sound.

Then You'll proceed to the next right.

< horizonal to left ; Similar to above. Push for a long time.

This is only attached to the [Back tier].

This arrow indicates to go back to the top menu of the previous tier.

1-4 This service mode flow chart is diivded into two zones.
One is for ordinary service personnel to carry out the troubleshooting of the machine if needed.
The other is for only the authorized personnel to proceed several important machine set-up, adjustment
and troubleshoothing in detail.

Those are ;

1) Machine model set-up

2) Al - or Non - Al version selection

3) Engine idle speed set-up

4) Service port system set-up

5) Service warning set-up

6) Circuit check for wire harness disconnection
7) etc.
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1-5.What should you do in the following case?

Cases

action to be taken

(1)

Renewal of a meter panel.

Customer purchased a new meter panel from the spare
part center.

Or change the meter panel to another machine model.

Machine model set-up

Al or Non - Al selection

Al set-up (Idle & max.speed)
Service warning set-up

S/P knob set-up

S/P valve set-up

Overheat warning set-up

Replace from a canopy to a cab or vice versa.

Idle speed set-up

Renew a S/P knob

S/P knob initial set-up

Renew a S/P valve

S/P valve initial set-up

Change a service port attachment

S/P feeling adjustment

Different native language speaking operator or service
presonnel

Selection of language
This is only EU - version and KCL - version.
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WSM Minor Change

Il Service Engineering Section

i. Component layout
1. KX91-3S-a, 101-3-a, U35S, U35-3S-a electrical wirling

Hi-low switch

S/P switch
Horn switch
Breaker lock switch
Accel. dial

Main key switch

Glow relay

Head lamp

Cigar lighter, PTO
Fuse box

S/P solenoid valve

Safty lock switch—— | &

Work lamp

=)

\4
54

(]

Q

A

\

Meter panel
Hi-low solenoid

Heater switch

Unload solenoid

Engine pressure switch
Starter motor

Glow plug
Fuel pump

Water temp.
sensor

Revolution
sensor

Engine stop
solenoid

Travel buzzer

Alternator

Fuel sensor

Safty lock switch

Light relay
Horn relay
Auto release relay
Battery Cab relay
Heater relay

Slow blow fuse

Travel sensor (KTA)

Travel buzzer (KTA)
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WSM Minor Change Il Service Engineering Section

2. KX121-3S-a, KX161-3S-a electrical wiring, A/C

Battery Unload solenoid
Engine speed sensor §§%= Heater switch
/ Hi-low solenoid iw Meter panel
Sl g Water temp.

Accel dial

sensor

Control lever R (Auto glow)

Hi-low switch Revolution sensor

Main key switch Engine pressure

Safety lock switch R

Slow blow fuse _ _
(50A / 60A) Ciger lighter, PTO

Fuse box

Starter
motor

Work lamp  S/P solenoid valve

B Safety lock
4 switch, L

Ab) Al self-hold

L relay

Light relay

Horn relay
Auto release relay

A/C pressure switch
Blower motor

Cab relay

Glow relay ‘“Heater relay

" Thermostat Fuel sensor

Horn Al motor
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WSM Minor Change Il Service Engineering Section

3. KX121-3S-a, KX161-3S-a electrical wiring, except A/C

Battery N Unload solenoid
/éefw Heater switch
Hi-low solenoid . V

Accel dial

Meter panel
' Water temp. sensor
! (Auto glow)

> 8t », “a N Revolution sensor

Control lever R

Hi-low switch

AN\E Engine pressure
Main key switch / 1@1 ’&‘ LR switch
| Safety lock switch R / / Fuel
| uel pum
- J /\ Startzr i
—=2 | Cigar lighter, PTO
motor
Fuse box 4 Saf
. | ty lock
Engine speed sensor S/P solenoid valve sv?/i’?c%/, EC
Al self-hold
relay
Light relay
Work lamp Horn relay

Auto release
relay

Cab relay
Heater relay

Glow relay

Fuel sensor

Al motor

Horn
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WSM Minor Change

Il Service Engineering Section

j. Circuit wiring diagram
1. KX91-3S-0,101-3a, 121-3S-a, 161-3S-a, U35S, U35-3S-a, U45-3S-a, (S/P, Al)

50

50

Lever Lock Lever Lock-A SW Lever Lock-L SW L%‘g?éng%k
-10- — -10- g -11- ON-12-2
KeySW A ON-A02 % S s
ON-14-3 1 ON-12-1
| ON-14-1
-14-o | Travel Hi-Low
ON-14-2 5A ON-15-2~ — 10N-15-1
—Q_ O {Z]g/gtz— L o o
Al motor Travel HiLow [T T Meter Panel controller unit 1 Travel hi-low
15A Lock SW ON-2-1 ! Motor Power supply : : Solenoid
Weter Sib 1 I ON-13-1
Ao : : -13- ON-132
Meter Main
10A ON-HZZ:" +B | A
| Lever Lock SW | ON-1-11
ON'Z'MK! Al Self-hold Relay |
1 T StartSW | N1
ON-1-1 ] ACH 1 Glow relay ON-1-15
W ! [ Glow Plug
| | | ON-17-4 \OtEON-17-3
Fuel sensor | Fuel j‘ v |
I~ e M~ ON-23-1 ON-2-2 K’Mor Glow Rela ON-1-21 ON-17-1 ON-17-2 | % % %
| 0. -©-5v k i
| ON-110 ON-2:15_1 45V be K3, | ON-A73 o5y ONIT1
[T | ON.2.15K Analog-GND T A ' Rel | ON-17-2
Motor sensor(Governor) 3 ) ulo release Relay < ON-1-22 ON-17-4 w
__________ A~ ON-32-1 7=~  ON-2-1 Water temp ~ |
: +V -5+ ON-500-4 ON-43L ! ! Sensor Working lamp Relay tE ON-1-13 A“‘ﬁeflea'gase
| 3 <Accel sensor ON-500-3 I___JONa2 | 3 | !
: GN% ON-500-8 | Wa“f;&?g”&f@"w Motor pot Compressor Clutch Relay||:Z ON-1-14
| ON-500-6 ; ON-Z—4KJT ot —KL Aux. | ON-37
! ON-500-5 e Conirol ON-OFF LED ON-1-16 St
| N Control pot \ FE ON-114 - -
L -500-1 ON25 ™ i ! I
| AlQreration I Breaker Lock SW Al operation LED !:2 ON-1-15 | !
> SW2 - ON-500-2 \ |l |
| i w1 ON-1-4 —TAux. S~ | | |
: AucContrel w1 L g\ s007 szonlroI ON-OFF SW Travel Hi-Low Sol 'n:E ON-2-10 ‘ L o
Lo I:E ON-1-5 k |
ON-15-2 ON-15-1 | Travel Hi-Low SW '\L |
& i 1Al !
A o ! ON-1-6 |Operation SW o | Aterator
Breaker Alpressure SW__ ON-1-7 2 W, :
SW ure SW | ON-113 —
ON-13-T ON-132 ON-T-§ | © 111 L\mJ
ON-14-1 Compressor clutch SW | L ON-25-1 b
ON-1-10: : ON-252 /] R"‘"\
Homn Horn relay ISpare SW ON-2-20 |
10A ON-306-3 — — — ON-306-1 ! TFx
A -1
}—a_o ! oNiZ1] | ON-13-1 oN132 |
ON-16-2 e~y ON-15-1 | | Al Motor N
= —-= I ON-33-3 Engine Speed Sensor | |
Horn sw ON-306-2 ON-3064 ! o b | !
— | | | i
- | ONA-17 —KJ AncSol#L Fz; ON-1-1g  AUX.Lsolenaid
= Battery Alerator : | T ! ON-13-1 ON-13-2
: : Aux.Sol(+)-R tz ON-1-19 AUX.R solenoid =
- ON-2-13 1 RS-485(+ Sol(- 1 13- 13:2] |
Wark Light ON-302-2 — — — — . ON-302-4 | m-xw@_&s_%sf-)) AugSol() I':E ON-1-20  ON-13-1 _ ON-13-2
20A <00 ON-100 £ [l b|obcb| o
Qo ON-302-3 o5 ON-302:1  ON-18-1 < ON-55-1 25 LRk [RER ! |
» ~2 EREcEEEREESE | ON-2-9 .E(adsq ont Charge |
elay souce T -18-" [=e} ol
kA Light relay ON-18-2r71 ON-56-2 Epqasaa)as ONZ11 (R S fsqones
ON-100 Rl ON-1-3 | Signal-GND I_Wt OiSW | _ o\, Engieoi SW
— bl | » FE = ON-28 T
Heater F Heater reley g 22 [ | -
ealerFan onats jo, 8 38 ON-2-17z:lMotor-GND | ON-36-1
&
oo K== sz ‘ - |
=1 (Elz)g % ! . I7_7 ___________________ ,_,_________j,_, o
- Engine Stop Solenoid
ON-305-3 Heater ’ p
ONaDs-1] "o — [} OV
Klo_—l ON-305-2
ON-305:3 ON-305-4 \—\—
ﬂlﬂl Heatgr iwitch Refrigerant Compressgr Elutch relay Compressor clutch
Heater(Denso(small)sirocoo) Heater relay e N :g | wiper motor o172 Thermostat sw Pressure sw ON-17-1 S~ofpoum ON-13-1 m&
ON-3032 | ONAT:2 ON-17-2 ——, ON-AT-4 % . ON-17:2 ==
Cigarefe ightr Cab relay Woethsher vt ] &+ I Ko E@ON-H-Z ~w-3] ra iy
ON-317-1 -308- | _ON-308-1 10A cab power souce ——=——"Heater (Denso(bid)Aurora ! —=— [
o0 ON-308-3 v RS ( (bid) ) |
ON-317-2 ON-308-2 Auxilary 15A ON'16'4K] cbvakigh Blower Resister .
Room Light Power consent - ON-16-2 U112 ey OV172
5A ON-16-1 ONTT2 - = ot CN-172
R Beacon switch ON-163 A\ _—_QI_-':Z ON-A7-2 ON-172 Blower Motor Rl Air-conditioner sw
ON-301-5 — ON-103-1 cab GND Room light ower Motor Relay ——
ON-3011 ON-172 —=— ON-17:2 s T Radio cab WcakaW 1 <+ ONATA — — ——_  ON72 ON-172 el w172
Ay e J— 7 < |-6/ ON-17-1 ON-73  Blower Motor ON-A7:2 I
1 CN-3172 K:I Speaker(R) o= washer motor K:lo/o ON-AT2 Hi |
- 1317 o472 ——— ON-172 ON-17-2 ON-17-2 < 7
Beacon ON-317-2 ON-72
T K Speaker(L) i
Comf)ressor I
Blower Motor 0A -
20A Q_ 0
L—a_o
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2. KX91-3S, U35S, U35-3S : PP - version

RO LAy (GND

Roam Lamp|+) o, g5 CN61i3
Y ST ?[fNEiE EEL g e
[cab main] —wiper mator (1/2] E;ﬁ . L:]J._ .—5 CNB14 -
4 S t Wark lamo: A(GND!
CNBO7 FHuz Q¥eaa [ P
Lcan rasn ] =wiger (2 — 25 b o ONB15
CNBOB @ e ‘ T CNG1E
RC748—5349a L0 o.58 Vork 1amp: L(G\D)
Harness (AUX hand) _ RC418—4701a Chtm
EU/USA[U-35) Harness(main,Cabin)
P Tight Ho | o125 | reater fan RC448—53494A USAZIKX91, KX1 21, KX161., U35)
Harness {AUX hand)
vork 1aght B | o84 | AT wotor EU/USAIKXS1, 101 | CNG21 St o5 CNe20 | oo o
Speakers R(+] CNB17 |
Meten sub 58 308 | ankd thert s Ltape R tame cop  imeowotisl ——
oo [ oro CN428 “ 7 " {@attary oirect Line CNBO1
AU [Lcontrol So ‘Elﬂ\‘ CNe22 il
Condenser motor 158 108 | p1tarnsator (BL) CNE23  (umw . :la_ 0.5~ L, Cabin-Source (aux
T Senerfi) (5 > ™ CN250 <ot
siower totar & | Ho |Lover ek A 1re CNG 18
corprasaan T T - ONB2s e ony  CNE24 s
= | oa . speaker L(+) E o E— TR e ) o CNBO4
Cigarette lighter Veter Nain Chim CNB19 CN(A) 250 —tor B
CNE27  mum 5,  CNESS! ~recicla) \from natn) Bescen| Fover scurce
- ol | o | Toaver vt SeaerLI- ([T g e o Ceoin )
Wiper/Masher 158 | By | retay source ECABA Puo1 Power(cap) chip CNG29 - -%guggm
dentech-ept :P—‘Dm Components [Speaker,Radio) should be connected Locally. CN(A) 2502 CNLA) 25 DBDCNSDS
Ao | anti theft main Beacan Fower CN250-1pf
EL/LS
o.5v/m v foslow Lock s LE;JCNEEO‘@'
CN454
i o ;
z H CN453  mrme
g E _ % JOTTIETE]
£ d i o g
g £ N1 F ] 5
e £ meter (big) i IT
H e cop/antitheft
@ =7 I FT‘J" 7T 5 ] CN7
S
PR .
BT El 1.
g Ll
= Auto release relay
E H o
E
0.85-Y AI Self holding relay &
8 ; ) T anka thett)
g o i . ﬁ ﬁ ] chaoz Lover MEINE{'(&] Leven ‘“5,‘;‘51’"1” veP lock relay
> of
5 @ i _ﬁ B B LERA _@_—@ qugr? ock salanoid
3
]
@~ E T & 058
= cat Pover SRt oo O e foxrce EN14 Axsepy £ CN13
£ waper/Vasher] % -
© Gab Power G\Dlcap) tjg’!iﬁoﬂ?} Tiaaretta) Jiphte] 150 E’l;lerg aj‘,’zm o Travel hi-low solenoid
CN104 (7 ON250-r & Roon 1107 —EE RC748—53314
RC411—53836a __ Work_1ight byl Harness (Main)
Harness (A2) o548 528 . 4 USA/(U35)
CN306 RC448—5331a
USA/{KX91, U35 ChEFD 10m.5-1/m  Hom CN15 e erd & Harness (Main)
2353 £aireid 54 0.5G Lever lack {ETI]p- Trovel ha-low aw & . CN4$—1
RC417—53364 Boacon 0.0 o ~ 8 rorn(+ USA/ [KX91 )
Harness (A2) 010, 0.5-v/m Alternaaton I EI Gﬁmﬁﬁz
EU/(KX81, KX1 01, U35} e L @
- sy S
: Spman e =t fee o
CN100 S CN471 0859 CN46—1
Working lang (+) ﬁ Beacon Power| saurcel(cap) B, Harn(-]
$ 2 B < %
os oNeze., D E E
CN100 e oN(pl2s0-2om 50_o.5-v, relay source L I RC441—-5333a
working lampi-) ZE 2. 311-6pF 3 Harness(fuel }
o cooler Power(cap) S| x
9 USA/ (KX91, U35
CN250-s0m 2 Hester an 3 EU/(KX91, KX1 01, U35)
5. 0.58 150 2/ Condenser motor };
;% s Y T — H = ok oa @ o BT
3 3 .. 2IEY..... Bl bt I Inain] —Fuel 0.58 FUE] Sensor GND
1) | . | : S M
H T i o
Ha : 25 E CN101 CN250-2m
H (o) o
©,
ﬁ[ CN102 RC448—47034a
2 O GND EE Harness(Heater transform)
25w - USA/ (KX91 )
CN303@ tetay CNEB0-sem EU/(KXST. KX101)
Heater sw 1.5
¢ [ o ICNABO CNaB e dman
. < ¥ n’_Tg CN250-e+ msin to | Hester con
: 7 s &l 5 1.5y Memterfoon RC441—4703a
ET;: retay | ONOS = ge’:ltérgsemncul EWASA Harness (Heater transform)
£ b4 acer Pelay 1CN250*3=" USA/(U35)
g CN451-2
3 saF(altgg;aw) main_to [Heater conl
=3 zn frey
L %
RC417-5322A £ % 5 onvasa | Bl s | LS
Battery Cable (-+) 0 H 2 g |L%
RC4'17—5323a E b $ s-am
Battery Cable (—)> A 8 b
]‘] C s |CN33 CN37
el %? E-En::ed =en=or Starter(50)
CNL15 cN113 GNES.. L N2 S o et KX91-3S,U35S,U35-3S,AUX,Cooler
1o pg Alternator (18] a 2004,11,10
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3. KX91-3a, 101-3a, U35-3a : EU - version

Ao LMy {GRD T
. Roam Lamp|+) o, g5 CN61i3
=010, }5"512 CNB11 B dincasae
[cab main] —wiper mator (1/2] ﬁr . L:]J._ .—$ CNB14 -
4 = ] Vark 1amo. R(GND
CNBO7 FHuz Cheaa [ P "
1.5
[can main] —iper motan(2/2] 28 & dLEI: EIGI:I‘EIQEL[H
CNBOB @ e ° “F_ CNGLE
RC748—5349a L0 o.58 Vork 1amp: L(G\D)
Harness (AUX hand) _ RC418—4701a Chtm
EU/USA[U-35) Harness(main, Cabin)
P 1ight o | 0% | Heater fan RC448—53494 USAZIKX91, KX1 21, KX161., U35)
Harness {AUX hand)
vork Lagrt | o5 | AT wotor EU/USAIKXS1, 101 | CNG21 E:”"“"*“ o5 CﬁEOE cow o
Speaker: R(+] |
veter s By | o208, | ks thert s CN4gog L= e e ,g\;lnt—(’é? —r
Aux. [LIcontrol SoLffor R i 7 jFasery e ::: CNEO1
oo sotor 0 | 10 | preerrastor {=L3) A0X. IRTcontrol SO T CNB22 0.5~ Cabin. Source {Aux!
°oro | oI CNB623 0.5wB b— i
Senerfi (5 > ™ CN250 <ot
E—p— | o |Laver 1o A 1re CNG 18
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