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3.3 COMPONENTS& HARNESSARRANGEMENT
3.3.1Upper Frame Portion

TIGHTENINGTORQUE
4.7+0.5kg f -m(34+4f t -1fas)
TIGHTEN AFTERCHECKING
NO PAINT

NOTES
I. TIGHTENINGTORQUEM. 7±0.5ksI m(34±4ft I bsl

UNLESSOTHERWISESPECIFIED.
BODYEARTH TERMINAL
H- l
MAIN HARNESS

L VI EW I TYING AT BRACKET.
CONNECTWITHTWO-SPEEDSW.HERE.

SW- 2
TWO-SPEED

BUNDLEANDFIX HARNESS.I r -ri TIGHTENINGTORQUE2.4+0.2ksf-m(17+1ft Ibsl
TIGHTENFROMTHEFRONT

TO FIX BOOMWORKINGLIGHT.
SELECT SW THROUGHUNDERTHE PIPE.

1 ti i
i t

Jisa: -Thr1

LJ UU

(sv - 1
S V- 2
SOLENOIDVALVE

TO FIX SOLENOIDVALVE
HARNESS

(

i
i

i
TO FIX CONNECTOROF I
SOLENOIDVALVE

Ii l-AT BRACKET.
iUPPER: TWO-SPEED l.MAIN HARNESS I(BrW.Y LINE)

IRELAY UNITE-9LOWER: LEVER LOCK 'lIBATTERY(GW,B LINE) o J

TO RELAYUNIT .-vT®-ffj: i ; r -ni
BATTERYEARTHPOINT £cu.r i VIEW ii CLAMPWITH CONNECTOR

SV-4
SLEW/SWINGSELECT SOL.(OPT)SW-I I
SLEWPRESS. SWITCH(OPT)

1
k.dJ

F 'F =

ii-iHARNESSALREADYFIXEDCLIP
I

iIHOWTO FIX HARNESS
r©i

L-1L..0JI i
FIX WHITE TAPING PART. 1 II iti ENG EARTHPOINT 81=1 F'= ; =

B (BLACK) &.

o 4/+. ..jPB(PINK-BLACK) TIGHTENINGTORQUE2-4+0.2ksfm (17±If t Ibs)
TIGHTENAFTERCHECKINGNOPAINT

L.!_J I 3

SECTION A-ASECTION B-BCONNECTASSHOWN
SOASTOAVOID
SHORTCIRCUITON
POWERSOURCELINE 7muc }VI EW m (HORN) ENGINE EARTHTERMINAL
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4.Troubleshooting
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engine
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calor
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water3 LubricatingoilHuntingFails to start intake
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o o oImproper propertiesof lubricating oil Use proper lube oil (Refer to Chapter 3, 3-2.)OO o
o o RepairLeakage from lubricatingoil piping systemEa

to insufficient deliverycapacity of trochoid pump Check and repair (Refer to Chapter 7, 7-9)co
OClogged lubricating oil filter O Cleaning or replace5 o Clean,Adjust or replacePoor pressure control valvef

c3 OInsufficient lubricatingoil capacity Proper lube oil supply
E
3

Excessively early timing of fuel injection pump O Check and adjust.(Refer to Chapter 6, 6-5.)O O O

O O OExcessively late timing of fuel injection pump O Check and adjust.(Refer to Chapter 6, 6-5.)O O

Improper properties of diesel gas oil O O .O O O O Use proper diesel gas oil.(Refer to Chapter 3, 3-3.)
Water entering fuel system O o o o Inspect and repair (Refer to Chapter 6, 6-7)O O O

Clogged fuel filter O O Cleaning or replace.O
E Air entering fuel system O O o Perform air bleed.£

Clogged or cracked fuel pipe O O o Cleaning or replace.co
Fuel insufficiently supplied to fuel injection pump InspectDiefueltankvalvecock,fuelfilter,fuelpiping,andfuelfeedpump.O O O1£
Uneven injection volume of fuel injection pump OO O O O O O O Inspect and adjust (Refer to Chapter 11 and 12)O

Excessive fuel injection volume O O O O O O Inspect and adjust (Refer to Chapter 11 and 12)O

Inspect and adjust (Refer to Chapter 6, 6-4-(2))OPoor spray pattern from fuel injection nozzle OO O O O O O O

Clogged air filter OO o o o Cleaning

II-C
~ 03< 05

Engine used at high temperature or at high altitude O OO O O Use more high-outputengine
Clogged exhaustpipe OO O O Cleaning

Malfunction startingmotor O . Repair or replace
Malfunction alternator O Repairor replaceI Open-circuitof wires O Repair5
Under voltage of battery Rechargeof battery (Refer to Chapter 6, 6-8.)O£EIt

LU CO
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1. SpecificationsandPerformance

1-4 3TNE78A *Output conditions: Intakeback pressure< 250 mmAq,Exhaustbackpressure< 550 mmAq,
other conditionscomplyingwithJIS D1005-1986.Afterminimum30 hour'srun-in.

Model
3TNE78AItem Unit

CH lApplication CL VM VH
Type Vertical,4-cyclewater-cooleddiesel engine
Combustion system Direct injection system
No.of cylinders-Bore x Stroke 3- 78 x 84mm
Displacement 1.204£
Firing order 1- 3- 2- 1
Revolution speed 1800 2000 22001500 2400 2600 3000 3600 3200 34002800 3000 3600rpm

Continuous
rating

10.89.1 18.0 21.0kW(HP) (12.2)(14.5) (24.1)(28,2)Output* 11.9 13.2 14.6 15.9 17.29.9 18.5 19.9 20.5 21.619.9 23.2 23.2kW(HP)Max.rating (13.3)(16.0)(17.7)(19-6)(21-3)(23.1)(24.8)(26.7) (31-1)(27.5)(26.7) (29.0)(31-1)
Max.revolutionspeed at
no load

>50
1575 o 1670*"2160*">50 2570*"2780*"450

2970 o 3180*"3150*"3745*"3455*"3670*"3B90*"2375 n
rpmMin.revolution speed at

no load <1200 <800 <1500 <800

Direction of rotation Counterclockwise (viewed from flywheel)
Power take off Flywheel
Compression ratio 18.0

2 Fuel injection timing
(FID,b.T.D.C.) 10±1 12±1deg 14±1 16±1 18±120±124±124±1£2Compression pressure MPaLb 3.1410.1(32+1),at 250 rpm(kgf/cm2)
Fuel injection pressure MPa 19.6+1'°(200+1o )W (kgf/cm2)
Recommended diesel gas oil ISO 8217 DMA,BS 2869 At or A2 (Cetane No.:45 min.)
Lubrication system Forced lubrication with trochoid pump
Lubricating oil capacity

Max/Effective 3.6/1.3 5.0/1.7£

Recommended lubricating oil API grade CC class or higher
Cooling system Liquid cooling/Radiator
Cooling water capacity 1.8 (for engine only)£
Cooling fan Pusher type, 6 x <|>335mmNo. of blade x dia.
Crank V-pulleydia./ <(>120/(j>90 4)110/(1)110mmFan V-pulleydia.
Governor Mechanical centrifugal governor (All speed type)
Starting system Electrical

520.5x 489x 565/
528x 489x 565*1 Dimensions L x W x H 553x489x565 520.5x 489x565/ 528x 489x 565 528x489x565mm

*1 Dry weight 112 / 124kg 138 112/128 124

Transient speed
difference % <10<10 <8 <12<12 <8

Governing
perform-
ance
(full speed
range)

LU Steady state
speed band % <5 <4 <9 <8 <7 <8<6 <5 <4

2 Recovery time <5 <6 <6<5CCo sec

Fluctuation of
revolutionffi

Q-
<15 <25 <30rpm

0.2910.05
(3.010.5) 0.3410.05

(3.510.5)Rated operation MPaL.O.press. (kgf/cm2)
Idling >0.06£0.6)

*1.Designation of engine dimension and dry weight in numerals.
CL/CH application:engine with flywheel housing
VM/VHapplication: engine with back plate/with flywheel hausing
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3.3 TRAVEL OPERATING CIRCUIT
The pilot oil pressure system with operating
lever is provided. MO (RIGHT)

To
(LEFT)

4OT"!4 nrRED I :r3.3.12nd Speed Operating Circuit
(Independent-forwardtravel)

(1) Pilot Circuit
1) Shiftingsignal for 2nd speed travel

When the "Rabbit and Tortoise" mark (at the
power cut-off, it automatically takes back for 1st
speed) on the nob of travel right lever is pushed
down, it actuates the 1st and 2nd speed travel
shifting valve of solenoid valve (13). The
pressurized oil signal for 2nd speed shifting is
discharged from the A2 port of solenoid
valve(13), and led to the PP port on travel
motor (4) through swivel joint (6), and shifts the
2-speed shifting valve (404).

2) Shifting travel valve spool
By "travel forward" operation, pilot secondary
pressure is supplied from the pilot valve (29).
The pressurized oil is led to the Pb4 and Pb7
ports of control valve (1), and the pressurized
oil shift the travel valve spool.

-t1 w
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I-ci 8125kgfton;9I ARM

6 JAY BV405OB»;|
vfts-
s ; s
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BREAKER

C1 1
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(2) Main Circuit
1) Circuit up to Travel Motor (4)

The discharged oil from variable pump enters
into the P1 and P2 ports of control valve (1),
and is led to the B4 and B7 ports through the
travel valve. Then it is led to the B and A ports
on right and left travel motors through the
swivel joint.

2) Travel Motor
The pressurized oil supplied to the travel motor
shifts the spool in counter balance valve (405),
and opens the return oil line that is being
closed by the check valve, then rotates the
travel motor. When the 2nd speed signal is
given, the pressurized oil passed through the 2-
speed shifting valve (404) shifts shuttle valve
(403) to high pressure, and actuates 2-speed
shifting piston (401), and then makes the motor
high speed with low torque.

When the motor reaches near to a self-running
condition (over-running) at going down a slope
and so on, the oil pressure of supply side gets
down to lower pressure, and the counter
balance valve spool moves to the neutral
position with the spring force. As the results,
the passage in return oil side is throttled, and
the motor speed is suppressed by a back-
pressure, then the motor is controlled to the
speed corresponding to the supplied oil volume
of the pump.

The counter balance valve spool is so designed
that it is gradually shifted by a throttle effect to
stop or start the motor resulting shock
absorptionat the start and stop of the machine.
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Fig.62nd speed operating circuit (Independent-forwardtravel)
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