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CAUTION

A WARNING

Unexpected machine movement may cause a serious accident. When inspecting the machine while the
engine is running, always follow the instructions below.

* Park the machine on level, flat ground.

« Apply the parking brake.

» Set chocks in front and behind each drum or tire.

* Make sure that service personnel are given the appropriate information at the appropriate time.

* Make sure that no one can enter any hazardous area.

4\ CAUTION

Do not work on the hydraulic system while the engine is running and the system is hot and under pressure.
Do not disconnect hydraulic hoses or fittings until the system has cooled and pressure has been properly
relieved.

Before removing any plugs from the pressure measurement ports, always release any residual pressure
from the piping and open the cap of the fluid tank to release and pressure.

A\ WARNING

Inadvertent starting the engine may cause a serious accident.
When inspecting the engine, make sure to exchange the appropriate cues and hand signal with the person
at the operator station to avoid any accidents.

4\ CAUTION

Before inspecting inside of the engine compartment, always stop the engine.
Contact with the fan, V-belt or exhaust system parts while the engine is running may cause serious injury.

CAUTION
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SV414

Engine

Mode CUMMINS QSF 2.8 {DiESE‘L EPA-Tier 4) Ambient temp. and applicable viscosity rating
TYDE' 4'051"“&, Wﬂt@r—ﬂﬂm@d, 4-C’}‘|Iﬂd€f ||"I-|Iﬂe, O‘u‘emE‘ﬁd ‘h"ﬁh.‘e, Lubricant Senvice S15 to 3000 0 to 40°C 15 to 55 Appllca ble
direct injection type, with turbo charger classification (5 to 86°F) (32 o 104°F) (50 to 131°F) Standards
Cylinders - Bore x Stroke 94 mm x 100 mm (3.700 in. x 3.940in.) Cold Moderate Tropical
Displacement 28001 — (1710cun. ) Engine oil AF| grade CJ4 SAE15W-40 SAE15W-40 SAET5W-40 MIL-L-2104B
Rated speed 2,400 min
Rated output 20 0kW ( rahP ) Gear oil APl grade GLS SAEBOW-80 SAEQD SAE140 MIL-L-2105
Max torque ________________ ?t[_]i]_ﬂ_[r_l _________________ { _____2_?_1__'?!;@ _____ E--.
) 1
erformance at 1,600 min Hydraulic oil Anti wear 150-VG32 150-VG48 150-VG88 150-3448
Fue| consum tmn rate ________________ _g_q‘_a__gi{_k_w_r_] ______________ { __E]_'_S_??'__Il_)fl_-!l_:‘_._h_l___
P at 2,400 min’* 5 " -
Fuel consumpfion 15Uhwith fullload (4.0 gal with fullload ) rRas= AT [y SHrEME pressure '
rue Diesel (ASTM DI7>-20) Fuel Diesel o ASTM DE75-2D
Fuel svstemn Fuel injection pump Inline injection pmp i )
Y Fuel injection time
All speed governor
reguiator ftem Standard value
Lubrication Lubrication type Full forced pressure feed Erai | 271 29 ol
o Oil filter type Full flow ngine o’ pan : | 22g3 |
¥y Oil cooler type Integrated water cooled Fuel tank 5L ( B3 gal )
;;'tzﬁke Air cleaner fype DIy Coolant 6L 42gal )
Cooling Cooling type Pressurized water forced circulation Gear box (front) 0L  (053gal |
system Cooling fan type Inhale Center housing (rear axle) 7L [ 18gal )
Clectical | emator 12V 120A Hub reduction gear case (rear left and right) 13L %2 | 033 gal x2)
e Starter 12V 3.0kW — -
3y Battery 12V _(CCA1000)x 1 pcs. (12V) Hydraulic oil tank B3 L ( 140 gal. )
Dry weight 244 kg (538 Ibs.) \ibrator case (front) 21L ( S5gal )
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Air cleaner assambly
4424-64000-0

4423-35001-0

Air cleanar Primary element

Alr cleanar
sacondary alement

2424640010 b

Retum filtar assembly
4218-71000-0

Retum filtar element

4211-41004-0 , // A
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Line filler assembly
4218-71000-0

“Line filter elamant
4211410040

SV414

Fuel pre-filler LA T——{ Gas damper

assembly Ol L 4710-81000-0

4033-71005-0 (
Py A
p ‘

Fuel pre-filter \

elemant AP 20K

4033-71008-0 S

4

4033-71007-0
‘/ﬂ cu,
A
._/
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Fuel filter elemant

Fuel lilter assambly

4033-71008-0

/,J N
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Battery ’

4914-570000 {

BN s
f:"!i'v"e of fiser alement

~ 4033-71002-0




S,

"

(1) Manual regeneration switch
2 Vibrator switch

(3) Vibration selector switch

(#) Disable regeneration switch
(5) Horn switch button

{6 Steering wheel

71 Combination meter

(8 Travel mode switch

(@) Engine speed select switch

(it Parking brake switch

il Starter switch

{12 Brake pedal

(3 Forward-Neutral-Reverse (F-N-R) lever
with vibration switch

4 Leveling blade lift lever

SV414

Aftertreatment monitor display( ~ |part) OK monitor display ([ | part)
,-'":-" _______________ \:""-\.
tiiuﬁfsﬁwr?‘% ! © ol |
Q_ ‘:fﬁ;‘ - g &5 i
O - TR
=T 2 WV ECO )
S Qal) T
\E FEEER " T\
s

Fuel gauge
SAKAI
DEF LEVEL
DEF meter ﬁE 000000 e

Parked manual regeneration "

lamp / Regeneration lamp ———= -_l'} 3_\33-— Disable regeneration lamp

Exhaust equipment high

]
":.F: f—-'—?- — DEF level warning lamp
temperature lamp

& {amber)
DEF guality waring lamp ————= --?
(red)

Tachometer / Hour meter Temperature gauge

Battery charge lamp

Goas on whan troubles have
occurred in electric Sysiem
while enging is running

Parking brake indicator lamp
Goas an whan parking brake
Is engaged

I
I
I
! !
Engine stop warning lamp i-@ @ ,
Goes on when a serious ! [ T
abnormalily is detectad in the |
anging, \ :
-~ L I

Engine warning lamp — M ECO=——
Goes on when an abnormality \
is detected in the engine. |

1

Hydraulic oil filter warning lamp
Goes on when filtter is clogged.

Engine oil pressure waming lamp
Goeas on whean angine lubricating oil
pressure 15 lowered below specified
value,

Vibrator indicator lamp
Goes on when vibrator operates.

Eco lamp

Goes on when the angine spead
sedect switch is shified to the ECO
position.
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12

Battery 12V (+)

Starter switch (ACC)

Ground

Turn signal (R)
Engine stop
Over heat

REV. ratio SEL.1
REV. ratio SEL.3
Buzzer

Lamp check
CAN(+)

CAN(-)

Head lamp
Parking brake
Charge warning
HYD. oil filter warning
Engine warning
Fuel meter

REV. ratio SEL.2
REV. ratio SEL.4
DTC display
Hour meter

Turn signal (L)
Preheating

—l

Nm

2132|38)| «
gl *[*[YB|*|Y IBYIGR| *
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o
m
2

- w e & 41 e & 31 w & &
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25
26
27
28
29
30
31

32
33
34
35

Hamess side

Water splay

Flood lamp

Vibrator

Liquid spray

High beam

COMBI. meter ILLUMI.
Exhaust system high
temperature

DEF low level
Manual regeneration
LYS pin

ECO mode

F
|

2

E

=
10 I1T I12

30

OO0
J><|14‘|15‘16|><[18|><Dq21‘221><|
0

PIN | DESCRIPTION NO. || PIN | DESCRIPTION NO.
1 | Battery 12V (4) @ | 19 |REV. ratio SEL.2

2 | Starter switch (ACC) | (38} || 20 |REV.ratio SEL.4

3 | Ground (x) || 21 |DTC display (@6)
4 | Turn signal (R) 22 | Hour meter (3_5)
5 | Engine stop 23 | Turn signal (L)

6 | Over heat 24 | Preheating

7 | REV. ratio SEL.1 25 | Water splay

8 | REV. ratio SEL.3 26_| Flood lamp

9 | Buzzer 27 | Vibrator @1
10 | Lamp check @ 28 | Liguid spray

11 | CAN(+) @ 29 | High beam

12 [CANG) ® 30 | COMBI. meter ILLIL.IMI_ @1
13 | Head lamp 3 E"nr,l‘ng;ﬁf;mm high

14 | Parking brake @ |32 | DEF low level

15 | Charge warning @ 33 | Manual regeneration

16 | HYD. oil filter warning | @) | 34 [LYS pin

17 | Engine waming 15 | ECO mode

18 | Fuel meter @
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AC
Compressor
Relay

Lamp Horn
Relay Relay

Main Fuse and
Relay Panel

~

“

-
¥ A/ Data Link
2>
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Trouble code selector switch N OTE :
\ For full description and additional
(=) troubleshooting, please see the engine

OFF o
L = Diagnostic Manual.
L= L=
DTC MESSAGE : 0 OF 0
8PN e
Self-diagnosis in progress. {7 ™ FMI: =
S8A ¢ ___
Wait to start - Occurrence of fault code.
DTCMESSAGE : 40OF 5
SPN : 32
Sasameail - M : 24
SA 1

Aftertreatment monitor display( ©_|part) OK monitor display ([ part)

2
9 :

e :

N N Q,i co ||
" v Qg D
\egm ) )

Fuel gauge Tachometer / Hour meter Temperature gauge
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ECM Fuse 5A No Crank, No Start

. =

Does the display come on when key is turned on?

L 2

) 2

Staﬁrter

No, Test Battery, is there 12v present?

| Yes, Is machine in “Neutral” drive position

L 4

4

Yes, Is the park brake “ON"? No, Shift drive lever to “Neutral”. Does engine crank?

Yes, Does Battery

R 2 ¥ ¥ R 2

Relay, engage when

Terminal Red wire on the Does engine crank?

- - key switch is turned
Yes, Is there power at No, Engage Park Brake. | Yes, End diagnosis. | No, Is the park brake “ON”?

No, Replace or Charge
Battery as needed.

Starter when turned to ‘
“Crank” position? No, Engage Park Brake.
Yes, End diagnosis. Does engine crank?

to “ON” position?
Yes, Check connections No, Is there 12V power from
and replace Battery key switch (Black/Red stripe)

Relay as needed.

No, Is there power at Terminal Red Yes, End diagnosis.

at Battery Relay?.

L 2

wire on the Starter when turned to
“Crank” position?

Yes, Repair Connection or Replace
Battery Relay as needed.

No, Repair
Wiring from

L 2

Yes, Repair connections or replace starter as needed.

Key Switch.

No, Check continuity across the Park Brake switch and Neutral Switch? Does the switches test good?

L 2

Yes, Test for power across relays for Starter, Starter Interlock, park brake switch and Neutral Switch? Do the switches test good?

Yes, Check fuse for ECM F11 5a, Interlock F9 (20a), and Starter Relay 20a.
needs to be tested.

»{ No, Replace fuses as needed or ECM

No, Repair or

replace as needed.

No, Repair or
replace as needed.
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\ X Battery
v k/ 8| R =) P - relay
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1 ! ]| [THHAl e [ Dl e [ h 1 ] [ ) ke -
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A7 AB A5 A4 A3 A2 Al
L Relay box )
\l—‘ L. W L =N § D § § . 15 I s— | h— | - - i 1 | B o— i | - i 1 ]/
)

el (51| |EIw] |Ble| [=1s| [2l8] |-1e| [BIS| [Bl=] [318] Bl

i 5A | [5A | [ 20| [75A] [75A ] [T8A] | | [A5A7 [20A7| [20A] [20A

| |Pie] |2e|f2is] | oA OFOHERO | | OHER)

= 11 10 ] 8 7 5 5 4 3 2 1
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Fuse box
N\ 7/
kr | m— = 1 — ]J
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Battery + Pins
135

Fuse 30a

1 —

SBF 65a

1

Fuse 15a
Interlock

Battery Relay AcC Key Switch
12V Battery =L |
- Battery

yuesd

Neutral Relay

3

Neutral Switch

White

oo

F11 5a
ECM

Ground Pins
246

=

Starter Lock
Out Relay

Light Green/Yellow

F9 20a Starter

Brake Switch

5

L

Light Green/Red

Park Brake Relay

3

4
Black/White

Brown/Yellow

oo

5

White [3

=

Red/White

Starter
Relay |,

b

Red/

Black
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Crank, No Start

. =

Are there any Engine Codes present?

¥

No, Is there fuel in the machine?

s 2

Suction | | ~_ Return

Main filter <><> Fuel cooler

Fuel pump|

Pre-filter
Suction _Return
Fuel tank

- Fuel system diagram

L 2

¥

Yes, Please consult local Cummins Dealer

| Yes, Is there fuel present at filters?

No, Replace filters as needed or remove
fuel restriction, repair as needed.

S ——

Yes, There fuel present at Fuel Pump ?

4

L 4

No, Replace filters as needed or remove
fuel restriction, repair as needed.

Yes, Please consult your local
Cummins Dealer.
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W|” nOt Drlve UNLOADER VALVE

UNLOAD (OPEN)

@ O
- Q
Is the Unloader valve open? Will not drive with valve open R )

j S—

WHEN TOWING TURN VALVE
' ! TO"UNLOAD"CONDITION.
WHEN NORMAL TRAVELLING
Yes, Close valve to drive. | No, Is the Parking brake engaged? R A0 <
No, Inspect Drive Cable. Is cable still connected? Yes, Disengage park brake. A\i
No, Re-Install Cable and test. Yes, Test Foot Brake Switch. Is there voltage present at the switch?
Yes, Test Foot Brake Switch. Is there voltage on both terminals at rest? No, Check F7 (15a) and wiring and connections from
' ' Fuse and repair as needed or replace blown fuse.
Pump Neutral Relay Yes, Repair or Replace No, Check Pump Neutral Relay for voltage on
//_’\\ ;\ switch as needed. Blue/Yellow Wire when Park Brake Switch in
/ o R\ LW “OFF” Position. Is there voltage present? M No, Repair or Replace Park Brake switch as needed.
== == Pl =] /

i — |

Travel mode
relay . Throtte relay

I o|3! )
Ell=
e s

=== -

L 2

'ei N (1 ] Yes, Is there power at Park Brake Solenoid
g (Blue/Yellow Stripe) when switch is in “OFF” Position?

3 3 N '

Yes, Use Brake Release Bolts to No, Test Neutral Relay.
release brakes. Does machine Drive? Does power leave

‘ l relay to supply Park

Starter lockout  Pump neutrd
e

Pump neutral Pakng nisrock
holding miay L 1

HE

2| M |

8 | o1 |1

1 =
2z

1
B | 8 |
Relay box

:

Park Brake
Solenoid

= ———

Brake Solenoid?
Yes, Inspect Brake Solenoid and
repair or replace as needed.

No, Inspect Drive Pump and
Repair or Replace as needed.
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12V Battery

SV414

Battery Relay

I ' ACC

I

= Ly

SBF 65a

] e
Park Foot F7 1|5ak
Interloc
Brake Switch Brake Switch
- S Nk =
—) O 2 0

Pump Neutral
Relay

- >
<

1:”17i2~§ _
6‘ Park Brake J_—
% Solenoid B

Pump Neutral
Holding Relay

Battery

Key Switch

Speed
Change
Solenoid

Brake Switches

......
:::::

.

Park Brake
Solenoid
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Will not Vibrate

. =

No, Are the Vibrate Switches in correct position?

L 2 ¥

Yes, Is Idle at Full Throttle?

No, See Ops Manual

L 2

for More Info.

A 4

Yes, With switch on Full Idle. Is there power on the
Throttle Switch on the Red/White Stripe wire?

No, Switch, Machine must be
at Full Throttle to Vibrate.

L 2

selector wire

Yes, Is there power on the mode

Red/White Stripe?

L 2

L 2

L 2

No, Is there power at the Throttle
Switch Red/Yellow Stripe wire?

¥

Yes, With Mode Selector on Auto
and Idle on Full. Is there power on
the Yellow wire of the Mode
Selector Switch?

L 2

No, Repair broken wire
from Throttle Switch to
Mode Switch,
Red/Yellow Stripe.

Yes, Repair Replace
defective Idle Switch.

No, Inspect F8 15a. Is there
power across the fuse?

de

Yes, Remove No, Repair
Shaft and Replace
inspect. Test defective Mo
Vibrate motor Switch.

pressure.

L 2

Yes, Repair broken
wire from F8 to

No, Replace
defective F8 Fuse.

Throttle Switch.

Pressure Testing Vibrate

= Qil temperature during measurement - 50 = 5°C (122 29°F)
(1) Remove plug from coupling (1) of propulsion pump.
Attach pressure gauge with hose (8) and connector () .
D9ME-1BUNF=M16
:M16 P=2.0
* Pressure gauge connector [U) : M16=G3/8
* Pressure gauge D to S MPa (D to 725 psi)
(2) Confirm that F-R lever is “N".
(3) Apply parking brake by pressing parking brake switch

* Coupling
+ Adapter for hose (5)

button.
i#) Start the engine and set throttle switch to *FULL".
(5) Read pressure indicated by pressure gauge.

# Standard charge relief valve setting
2.5 =02 MPa (363 =23 psi)
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Will not Vibrate

Low

. =

correct position?

| No, Are the Vibrate Switches in

Yes, With Parking Brake Set and Throttle at Full. Is there
power on the Low Vibrate Solenoid (Yellow/Black stripe)?

L 2

L 2

L 2

No, See Ops Manual for More Info.

No, Check for power on the High/Low Mode selector switch.
Is there power on the Yellow/Black stripe at the switch?

Yes, Remove coil from High Vibrate solenoid. At high idle and Vibrate
Low Selected. Place Metal inside coil. Does the coil magnetize?

¥

¥ ¥

) 4

No, Repair broken Yes, Is there power on the High/Low Mode
Yellow/Black wire. selector switch at Pin 1&4 Yellow wire? repair

No, Replace defective coil or

Yes, Test Low Vibrate Pressure, is

connections to coil. Pressure good @363Psi?

¥

No, Check F8 15a. Is there
power across the fuse?

¥

¥

E

L 2

Yes, Repair or Replace defective
High/Low Mode Switch.

No, Inspect Charge Pump and
repair or replace as needed.

No, Replace defective F8 Fuse. Yes, Broken connection from F8
to High/Low Switch. $F

J_X@

—] Low
- Amp
Vibrate

:

[~ —®
i

i

L

e )

Yes, Inspect Low

Vibrate Solenoid

Valve and Replace
as needed.
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Will not Vibrate High

. =

| No, Are the Vibrate Switches in correct position?

L 2

Yes, With Parking Brake Set and Throttle at Full. Is there No, See Ops Manual for More Info.
power on the Low Vibrate Solenoid (Yellow/Red stripe)?

L 2

L 2

No, Check for power on the High/Low Mode selector switch.
Is there power on the Yellow/Red stripe at the switch?

Yes, Remove coil from High Vibrate solenoid. At high idle and Vibrate
Low Selected. Place Metal inside coil. Does the coil magnetize?

L 2 L 2

L 2 ) 4

No, Repair broken Yes, Is there power on the High/Low Mode No, Replace defective coil or Yes, Test Low Vibrate Pressure, is
Yellow/Red wire. selector switch at Pin 1&4 Yellow wire? repair connections to coil. Pressure good @363Psi?
No, Check F8 15a. Is there Yes, Repair or Replace defective No, Inspect Charge Pump and Yes, Inspect Low
power across the fuse? High/Low Mode Switch. repair or replace as needed. Vibrate Solenoid

¥

No, Replace defective F8 Fuse. Yes, Broken connection from F8
to High/Low Switch.

[Oz i

Valve and Replace
as needed.

— __d_a‘tj;l. T
[ = |
il |l g

A High
Amp
Vibrate

r
L

iy SLees

Ie S i@
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THROTTLE SWITCH

Red/White

SV414

12V Battery

Battery Relay

O

~

SBF 65a

Battery

Key Switch

<

ENGINE SPEED [CONNECTION E_
IDLE 1-2.4-6
MID 1-3,4-6
FULL 1-3.4-5 F8 152
Vibrate
0
6 rc 4 | Red/Yellow
ER— Lever High/Low Selector Switch
2 m 1 Switch VIBRATION |CONMECTION
- S W (LOW) 1-2,4-6
Brown Green
—0 O o 1-3,4-6
Mode Selector Switch W (HIGH) 1-3,4-5
<
. 0_3R—Edw % 0 2 | Yellow/Black
2 RYellow 1 m 3
C 5 Yellow/Red
VIBRATION |CONNECTION . .
? 1-3 0T
CONT 1-2

-

=

Vibrate
®%  Solenoid
| High
& Vibrate
@ Solenoid
7 Low
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AC Capacity

1 . 75 IbS Of R134A Use care so as not to release any R-134a refrigerant into the atmosphere.
. AJ/C systems operate under high pressure. At 77°F the R-134a container will be pressurized to approximately
2 oz of Pag Oil 80 psi. Use caution when working with these materials. Goggles are recommended.
To function properly the A/C system must be clean and dry. Keep caps or protective covers on all refrigerant

AC Co ntroI Pa ne| hoses and fittings until final assembly.

& ).

AC Relays N

AC Charge
' Ports
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