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1.1

Operation

Notices on this service manual

This service manual contains important information on how to service your machine safely,
correctly and economically. Therefore, it aims not only at new operators, but it also serves
as a reference for experienced ones. It helps to avoid hazardous situations and reduce
repair costs and downtimes. Furthermore, the reliability and the service life of the vehicle
will be increased by following the instructions in the service manual.

Careful and prudent working is the best way to avoid accidents!

Operational safety and readiness of the vehicle do not only depend on the operator's skill,
but also on maintenance and servicing of the vehicle. For this reason, regular maintenance
and service work is crucial.

Use only original spare parts for repairs. This ensures operational safety and readiness of
your machine, and maintains its value.

Subject to modifications and printing errors.
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1.2 Identification of warnings and dangers

The following symbols indicate safety instructions. They are used for alerting you to poten-
tial dangers.

A Danger!

Failure to observe the instructions identified by this symbol can cause personal
injury or death for the service personnel or other persons.

1= Measures for avoiding danger

A Attention!

Failure to observe the instructions identified by this symbol can cause damage
to the machine.

1= Measures for avoiding danger for the vehicle

@ Notice!

This symbol identifies instructions for a more efficient and economical use of the
vehicle.

‘3@ Environment!

Failure to observe the instructions identified by this symbol can cause damage
to the environment. The environment is in danger if environmentally hazardous
material (for example waste oil) is not subject to proper use or disposal.

1.3  Explanation of symbols and abbreviations

+ |dentifies a list

+ Subdivision of a list
Follow the chronological order.

= [dentifies an activity

= Subdivision of an activity to be performed
Follow the chronological order.

= |dentifies a result according to a list/activity
= Subdivisionof a result according to a list/activity

Cross reference: see page 71-1 (page)

Cross reference: 7 (pos. no. or table no.)

Cross reference: Fig. 1 (Fig. no. 1)

Cross references: — see chapter “5 Operation” on page 5-1 (see chapter)
Cross references: — see “Operation” on page 5-1 (- see text)
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Abbreviations

Fig. = Figure

AUX = Auxiliary-hydraulics circuit

B = Width

o/h = Operating hours

approx. = approximately

DPF = Diesel particulate filter

DOC = Diesel oxidation catalytic converter
FGPS = Front Guard Protective Structure
FOPS = Falling Objects Protective Structure
if nec. = if necessary

g&ilﬁ]{ﬂ& = Hydraulic quickhitch

LS = Shovel arm

max. = maximum

min. = minimum

NW = Nominal width

ltem = Position

hp = Stabilizer blade

ROPS = Roll Over Protective Structure (without losing contact with the ground)
TOPS = Tip Over Protective Structure

e.qg. = forexample
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Conversion table

The rounded imperial values are indicated in brackets, for example 1060 cm? (64.7 in®).

1cm? (0.061 in%)
1m? (35.31 ft9)
1ml (0.034 US fl.oz.)
11 (0.26 gal)

1 l/min (0.26 gal/min)

1 mm (0.039in)
1m (3.28 ft)
1kg (2.2 1bs)
19 (0.035 0z)

1 bar (14.5 psi)

1 kglem? (14.22 Ibsfin?)
1kN (224.81 Ibf)
1kW (1.34 hp)
1PS (0.986 hp)

(0.74 ftIbs.)
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1.4  Warranty and liability

Exemption from warranty and liability

Warranty

Warranty claims can be made only if the conditions of warranty have been observed. They
are included in the General Conditions of Sales and Delivery for new machines and spare
parts sold by the dealers of HCE.

Furthermore, all instructions in this service manual must be observed.

Have the maintenance, delivery inspection and the entries in the service booklet com-
pleted, otherwise warranty claims will not be acknowledged.

Exemption from liability

Modifying HCE products and fitting them with additional equipment and

attachments that are not included in our delivery program requires HCE’s

written authorization, If this is not complied with, the warranty and product liability for
resulting damage is rendered invalid.

The safety of the vehicle can be negatively affected by performing vehicle modifications
without proper authority and by using spare parts, equipment, attachments and optional
equipment that have not been checked and released by HCE. Warranty and

product liability for damage caused by these modifications shall not be applicable.

HCE shall not be liable for personal injury and/or damage to property
caused by failure to observe the safety instructions and service manual or by the negli-
gence of the duty to exercise due care during:

+ Handling
+ Operating
+ Servicing and performing maintenance

+ Machine repair. This is also applicable in those cases in which special attention has
not been drawn to the duty to exercise due care, in the safety instructions as well as
in the Operator’s and maintenance manuals.

Read and understand the service manual before servicing or repairing the machine.
Observe all safety instructions.
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1.5 Labels

Serial number

O

The number is located on the type label.
The serial number is also stamped on the machine chassis.
Refer to the Operator's Manual of the machine for more information.

1000269512
Made in Austria

O

Fig.1:  Type label (symbolic representation)

Diesel engine type label
The type label (arrow) is located on the cylinder-head cover (engine).

Hydraulic pump type label
The type label (arrow) is located on the hydraulic pump housing.

Main valve block type label
The type label (arrow) is located on the lower side of the main valve block.

Fig. 4:  Main valve block type label

Traveling drive type label
The type label (arrow) is located on the traveling drive.

i |
},MJHIHHHH" e

Fig. 5:  Traveling drive type label
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Swivel unit type label
The type label (arrow) is located on the swivel unit.

Fig. 6:  Swivel unit type label
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1.7 Machine overview

Boom light

Boom

Shovel arm
Track

Chassis

Stabilizer blade
Handhold

Lifting eye/tie-down point

O | oo | N o |~

Engine cover

—_
o

Storage bin for Operator's Manual

—
—

Lock lever

—_
N

Track tensioner
ROPS rollbar (option)

—_
w

—_
=N

Shatter protection (option)

000 O

Fig.8:  Vehicle outside views
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1.9 Control stand overview

12

Item Designation

1 Operator seat

2 Upper carriage lock

3 Engine cover lock

4 Ignition lock

9 Stabilizer blade/telescopic travel gear lever

6 Stabilizer blade/telescopic travel gear changeover lever
7 Boom swivel pedal

8 Engine cover

9 Handhold

10 Auxiliary hydraulics pedal

" Footrest

12 Lock lever
13 Throttle
14 Control lever (left)
15 Drive lever (left)
16 Drive lever (right)
17 Control lever (right)
18 Display element
19 Lever for switching over hammer/grab operation (option)
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1.10 Display elements (overview)

Nl

+

Q_

HOURS

Iltem | Designation
20 Indicator light (red) — alternator charge function
21 Indicator light (red) — engine oil pressure
22 | Indicator light (red) - coolant temperature
23 | Indicator light (yellow) — fuel gage
24 | Hour meter
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1.12 Engine compartment overview

© O (0] 57 O

Item | Designation
33 | Airfilter
34 | Fuel filter
35 | Throttle cable
36 | Swivel unit
37 | Thermostat
38 | Filler neck
39 | Coolant filler inlet

40 | Coolant reservoir
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1.13 Battery master switch

A Danger!

Danger of accident from interrupted electric power supply in the HPU
operation!

Can cause serious injury or death.

1= The HPU operation with interrupted electric power supply is forbidden,
since safety-related functions (e.g. light, horn) do not work.

A Attention!

Damage to the engine electronics can occur when the battery master switch is
actuated.

1= Do not stop the engine if supplied with electric power.

The battery isolator switch is located under the engine hood.

Interrupt the electric power supply:
= Flip up the battery isolator switch A and remove from the B positive terminal.

Establish the electric power supply:
= Set the battery isolator switch A to the positive terminal B and fold down.

Fig.9:  Battery master switch
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2 Technical data
2.1 Chassis

2.2 Engine

Sturdy steel sheet chassis, rubber-mounted engine

Engine Model 803

Product Yanmar diesel engine

Type 3TNV70-VNS

Design Water-cooled 4 stroke diesel engine
Number of cylinders 3

Fuel injection system

Indirect injection

Aspiration

Natural aspiration

Cooling system

Water-cooled/blowing fan

Lubrication system

Force-feed lubrication with trochoidal pump

Displacement

854 cm? (52.1 in%)

Nominal bore and stroke

70 x 74 mm (2.75x 2.91 in)

Power

9.9 KW (13.3 hp) at 2100 rpm

Max. torque

51.5Nm (38 ft Ibs) at 1500 rpm

Max. engine speed without load

2270 +/- 25 rpm

Idling speed

1300 +/- 25 rpm

Valve clearance (intake = outlet)

0.15-0.25 mm/(0.006 — 0.01") cold

Compression

32.4 +/- 1 bar (469.9 +/- 15 psi) at 250 rpm

Engine oil pressure

2.9 - 4.4 bar (42 - 64 psi) at rated output

Pressure switch for engine oil pump

0.5 +/- 0.1 bar (7.25 +/- 1.45 psi)

Thermostat opening temperature

69.5-72.5°C (157 - 163 °F)

Thermal switch

107 - 113 °C (225 - 235 °F)

Firing order

1-3-2-1

Direction of rotation

Anticlockwise
(as seen from the flywheel)

Starting aid Glow plugs (preheating time 4 seconds)
Specific fuel consumption 272 g/kWh (Ib/hph)
Max. engine droop (all 2 pumps under full By about 90 rpm

load)

Exhaust values according to

EPATIER IV final (up to 2012)
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Fuel injection pump

Engine capacities

Engine tightening torques

2.3 Hydraulic system

Type

Design In-line pump

Injection pressure 118 — 128 bar (1711 — 1856 psi)
Engine speed control Mechanical

Lubrication system

Force-feed engine oil lubrication

Capacities

Fuel tank 71(1.85gal)
Engine oil (max./effect.) 2.81/1.31(0.74/0.34 gal)
Coolant (with radiator) 2.91(0.77 gal)
Coolant reservoir 1.11(0.29 gal)

Overview of capacities — siehe Betriebs- und Schmierstoffe auf Seite 3-3

Tightening torques

Cylinder-head bolt!

54 — 58 Nm (M9x1.25) (40 - 43 ft Ibs)

Connecting rod bearing screw’

22.6 - 27.5 Nm (M7x1.0) (16.6-20.3 ft. Ibs.)

Main bearing screw

755 - 81.5 Nm (M10x1.25) (55.7-60 ft. Ibs.)

Flywheel screw

80.4 - 86.4 Nm (M10x1.25) (59.3 - 63.7 ft Ibs)

1. Screws must be oiled!

Hydraulic system

Model

Pump (Tier IV final)

Twin gear pump 2 x 4 cm® (2 x 0.24 in®/rev)

Flow rate (Tier IV final)

2 x10.7 I/min at 2675 rpm
(2x2.8 gpm at 2675 rpm)

Control block

9 sections

Main pressure limiting valve for pumps
P1, P2

170 +/-3 bar (2465.64 +/-44 psi)

Secondary pressure limiting valve

70 005 bar (1015.3 0*7PS) at 11.5 l/min (3

for swivel unit gal/min)
Secondary pressure limiting valve, stick 250 +/-5 bar (3625.9 +/-72.5 psi)
Hydraulic reservoir capacity 13.81(3.6 gal)
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Auxiliary hydraulics oil flow

Pressure (bar/psi) P1 + P2 (l/min / gal/min)

12.5/181.3 22/5.8
37.8/548.2 20.8/55
50/725.2 204/54
79/1145.8 19.7/5.2

140/2030.5 18.5/4.8

160 /2320.6 10.5/2.7

168 /2436.6 5/1.3

[E] Notice!

Output indications for auxiliary hydraulics with unpressurized return line

2.4 Travel gear and swivel unit

2.5 Stabilizer blade

Screwable hose burst valve

Travel gear/swivel unit

Travel speeds

1.82 km/h (1.13 mph)

Hill climbing ability (no longer than 3

minutes) 30°/58 %

Track width 180 mm (7.09")

No. of track rollers on either side 2

Ground clearance 132 mm (5.2")
Ground pressure 0.24 kg/cm? (3.4 psi)
Upper carriage swivel speed 8 rpm
Stabilizer blade

Width (folded in/out) 700/860 mm (27.55"/33.85")
Height 198 mm (7.8")

Max. lift over/under subgrade

197/174 mm (7.76"/6.85")

Location

Thread Gap dimension

Stabilizer blade

3/8" 0.3 mm (0.012")
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2.6 Electrical system

Fuses behind the right-hand trim

Electrical system

Dynamo 12V20A
Starter 12V 1.1 kW (1.5 hp)
Battery 12V 30 Ah
Power outlet e.g. for 12V power outlet; 15 A max.
Fuse no. Rated current (A)| Protected circuit
F1 40A Main fuse; Air-pressure sensor/output adaptation
F2 10A Fuse: relay, indicator, cutoff solenoid
Fuse:
F3 10A travel signal (option)
F4 10A 12 V power outlet

2-6
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Relays behind the right-hand trim

e

Relay no.

Protected circuit

K7

Starting relay

K8

Cutoff solenoid time lag relay 1s

K9

Cut-off solenoid switching relay

Fig. 12: Relays

Fuses and relays with Dual Power option

Rated current

If the machine is equipped with the Dual Power option, the fuses and relays are located
under the base plate.

Fuse no. (A) Protected circuit
F1 40A Main fuse; Air-pressure sensor/output adaptation
F2 10A Fuse: relay, indicator, cutoff solenoid
Fuse:
; - Ty B F3 10A travel signal (option)

Fig. 13: Fuses and relays with Dual Power option battery control (Dual Power option)
F4 10A 12V power outlet
Relay no. Protected circuit
K7 Starting relay
K8 Cutoff solenoid time lag relay 1s
K9 Cut-off solenoid switching relay
K116 Battery monitor

Fig. i4: -Relay
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2.7 Noise levels

Sound power level

Sound power level (LWA)1 93 dB (A)
Opergtor-percelved sound pressure level 77 4B (A)
(Lpa)

Uncertainty (Kpa)® 1.2 dB (A)

1. 180 6395 (EC Directives 2000/14/EC and 2005/88/EC)
2. ENISO 4871 (EC Directives 2000/14/EC and 2005/88/EC)
3. IS0 6394 (EC Directives 84/532/EEC, 89/514/EEC, 95/27/EEC)

[E] Notice!

Measurements performed on asphalted surface.

2.8 Vibration

Vibration

Effective acceleration value for the upper extremities of the < Trigger value
body (hand-arm vibration) <25mis?
Effective acceleration value for the body (whole-body vibration) <0.5m/s?

Vibration values indicated in m/s2.

2.9 Coolant compound table

Outside tempera- Coolant
ture Water Anticorrosion agent Antifreeze agent
Up to °C (°F) Yaay cm?/l/ (in3/gal) % by volume % by volume
volume
-37(-34.6) 50 10 (2.6) 1 50

Use the 1:1 concentration for warm outside temperatures, too:

Protection against corrosion, cavitation and deposits

Do not mix the coolant with other coolants.

Machine filled at the factory with Eurolub SF D12 coolant (ethylene glycol basis).

2.10 Hose identification code
Example: SLHYDR2SC16PN180PD180L1950D0

SLHYDR 2SC 16 PN 18 0 PD 18 0 L1950 D 0
€
= E g
e —_ — = =
@ ~ ~ —_ N Py (@] [y
17) £ [=)) ~ [=)) N < Qo “—
o] B £ =] £ =] R S K%}
e ° 2 = K= = = = 2 2
i) o = = = = = Qo o i
= = © h - = N - = © S <3
© P £ =) © @ =2 © @ = @ o)
<] ] IS = o =) = o > 8 ? =)
> o o = = c = = c n o c
T T = [ — < [ = <C = T <
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2.11 Model-specific tightening torques

Model 803 Thread NTr;”(‘I‘l;‘;t)
Live ring M12x1.2510.9 130 (95.9)*
Track roller M1010.9 65 (47.9)F
Drive pinion M1010.9 65 (47.9)F
Travel drive M1010.9 65 (47.9)
Gear motor M1210.9 110 (81.1)
Angled engine bracket M10 8.8 45 (33.2)
Engine bearing M10 8.8 45 (33.2)
Pump base M10 8.8 45 (33.2)
Pump M10 8.8 45 (33.2)
Swivel joint M1010.9 64 (47.2)
Bumper M1412.9 230 (169.6)*
Telescopic drive stop screws M16 8.8 210 (154.9)
(*) All connections with an * must be glued with Loctite S2420 or VaryBond 12-43.
2.12 General tightening torques
Tightening torques for hydraulic screw connections (dry assembly)
Metric hose fittings for hydraulic applications
(light execution, DKOL)
, , Torque
Nominal @ Outer @ Thread Wrench size  Nm(tbs)
05 6L M12X1.5 WS 14 15(11)
06 8L M14X1.5 WS 17 20 (14.7)
08 10L M16X1.5 WS19 40 (29.5)
10 12L M18X1.5 SW 22 50 (36.8)
12 15L M22X1.5 SW 27 75 (55.3)
16 18L M26X1.5 SW 32 85 (62.7)
20 221 M30X2 SW 36 100 (73.75)
25 28L M36X2 SW 41 180 (132.7)
32 35L M45X2 SW 55 220 (162.3)
Galvanized and dry surface (O-ring slightly oiled). Torque tolerance: -10%
Values determined empirically and to be applied as approximate figures.
Metric hose fittings for hydraulic
applications (heavy execution, DKOL)
. . Torque
Nominal @ Outer @ Thread Wrench size Nm(tbs)
05 8S M16X1.5 WS19 0(29.5)
06 10S M18X1.5 SW 22 0 (36.8)
08 128 M20X1.5 SW 24 60 (44.3)
10 14S M22X1.5 SW 27 5(55.3)
12 16S M24X1.5 WS 30 0 (66.4)
16 20S M30X2 SW 36 100 (73.8)
20 258 M36X2 SW 41 180 (132.8)
25 308 M42X2 SW 50 270 (199.1)
32 38S M52X2 SW 60 400 (295)

Galvanized and d

surface

(r{v SO ring slightly oiled). Torque tolerance: -10%
Values determined empirically and to eapphedasapprommateﬂgures
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Metric threaded fittings with various
seals for hydraulic applications (Triple-Lok)

Straight pipe fitting with thread and Non-return
screwed plug valve with Pipe

Thread Sealing Elastic O-ting elastic | outside diameter

washer seal seal

Nm (ftlbs) | Nm(ftlbs) | Nm(ftibs) | Nm (ft Ibs) mm (")

M10X1.0 9(7) 18 (13) 18 (13) 18 (13) 6(0.2)
M12X1.5 20 (15) 25 (18) 25 (18) 25 (18) 8(0.3)
M14X1.5 35 (26) 45 (33) 45 (33) 35 (26) 10 (0.4)
M16X1.5 45 (33) 55 (41) 55 (41) 50 (37) 12 (0.5)
M18X1.5 55 (41) 70 (52) 70 (52) 70 (52) 15(0.6)
M22X1.5 65 (48) 125 (92) 125 (92) 125 (92) 18(0.7)
M26X1.5 90 (66) 180 (133) | 180(133) | 145(107) 22(0.9)
M33X2.0 150 (111) | 310(229) | 310(229) | 210(155) 28 (1.1)
M42X2.0 | 240(177) | 450(332) | 450(332) | 360 (266) 35(1.4)
M48X2.0 | 290 (214) | 540(398) | 540(398) | 540 (398) 42 (1.7)

Tolerance for tool repeat accuracy: +10%
Torque reduction for screw-in holes made of aluminum: -35%

Metric threaded fittings with various
seals for hydraulic applications in a heavy-duty design (O-Lok)

Straight pipe fitting with thread and Non-return
screwed plug valve with Pipe

Thread Sealing Elastic O-ring elastic | outside diameter

washer seal seal

Nm (ftlbs) | Nm(ftlbs) | Nm(ftibs) | Nm (ft Ibs) mm (")

M12X1.5 20 (15) 35 (26) 35 (26) 35 (26) 6(0.2)
M14X1.5 35 (26) 45 (33) 45 (33) 45 (33) 8(0.3)
M16X1.5 45 (33) 70 (52) 70 (52) 55 (41) 10 (0.4)
M18X1.5 55 (41) 90 (66) 90 (66) 70 (52) 12 (0.47)
M20X1.5 55 (41) 125 (92) 125 (92) 100 (74) 14.(0.55)
M22X1.5 65 (48) 135(100) | 135(100) 125 (92) 16 (0.6)
M27X2.0 90 (66) 180 (133) | 180(133) | 135(100) 20(0.8)
M33X2.0 150 (111) | 310(229) | 310(229) | 210 (155) 25(0.98)
M42X2.0 | 240 (177) | 450(332) | 450(332) | 360 (266) 30(1.2)
M48X2.0 | 290 (214) | 540(398) | 540(398) | 540 (398) 38 (1.5)

Tolerance for tool repeat accuracy: +10%

Torque reduction for screw-in holes made of aluminum: -35%
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Imperial threaded fittings with various
seals for hydraulic applications (Triple-Lok)

Straight pipe fitting with thread and
screwed plug RHV with Pipe
Thread Sealing Elastic , O-ring outside diameter
washer seal O-ring
Nm (ftlbs) | Nm(ftlbs) | Nm(ftlbs) | Nm (ft Ibs) mm (")
G1/8A 9(7) 18 (13) 18 (13) 18 (13) 6 (0.2)
G1/4A 35 (26) 35 (26) 35 (26) 35 (26) 8(0.3)
G1/4A 35 (26) 35 (26) 35 (26) 35 (26) 10 (0.4)
G3/8A 45 (33) 70 (52) 70 (52) 50 (37) 12 (0.5)
G12A 65 (48) 90 (66) 90 (66) 85 (48) 15 (0.6)
G12A 65 (48) 90 (66) 90 (66) 65 (48) 18 (0.7)
G3/4A 90 (66) 180 (133) 180 (133) | 140 (103) 22(0.9)
G1A 150 (111) | 310(229) | 310(229) | 190 (140) 28 (1.1)
G1 1/4A 240 (177) | 450(332) | 450(332) | 360 (266) 35(1.4)
G11/2A 290 (214) | 540(398) | 540(398) | 540 (398) 42 (1.7)

Tolerance for tool repeat accuracy: +10%

Torque reduction for screw-in holes made of aluminum: -35%

Imperial threaded fittings with various
seals for hydraulic applications in a heavy-duty design (O-Lok)

Straight pipe fitting with thread and
screwed plug RHV with Pipe
Thread Sealing Elastic Oui O-ring outside diameter
washer seal g
Nm (ftlbs) | Nm (ftlbs) | Nm(ftlbs) | Nm (ft Ibs) m (")
G1/4A 35 (26) 40 (29) 40 (29) 45 (33) 6(0.2)
G1/4A 35 (26) 40 (29) 40 (29) 45 (33) 8(0.3)
G3/8A 45 (33) 80 (59) 80 (59) 60 (44) 10 (0.4)
G3/8A 45 (33) 80 (59) 80 (59) 60 (44) 12 (0.5)
G1/2A 65 (48) 115 115 145 (107) 14 (0.55)
G12A 65 (48) 115 115 100 (74) 16 (0.6)
G3/4A 90 (66) 180 (133) | 180(133) | 145(107) 20 (0.8)
G1A 150 (111) | 310(229) | 310(229) | 260 (192) 25(0.98)
G11/4A 240 (177) | 450(332) | 450(332) | 360 (266) 30(1.2)
G11/2A 290 (214) | 540(398) | 540(398) | 540 (398) 38 (1.5)

Tolerance for tool repeat accuracy: +10%

Torque reduction for screw-in holes made of aluminum: -35%
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Tightening torques for high-resistance threaded fittings

With coarse-pitch thread

Screws according to DIN 912, DIN 931, DIN 933, etc.

Thread 8.8 10.9 12.9
Nm (ft Ibs) Nm (it Ibs) Nm (it Ibs)
M5 55 (4) 8 (6) 10 (7)
M6 10(7) 14 (10) 17 (13)
M8 25 (18) 35 (26) 42(31)
M10 45 (33) 65 (48) 80 (59)
M12 87 (64) 110 (81) 147 (108)
M14 135 (100) 180 (133) 230 (170)
M16 210 (155) 275 (203) 350 (258)
M18 280 (207) 410 (302) 480 (354)
M20 410 (302) 570 (420) 690 (509)
M22 550 (406) 780 (575) 930 (686)
M24 710 (524) 1000 (738) 1190 (878)
M27 1040 (767) 1480 (1092) 1770 (1305)
M30 1420 (1047) 2010 (1482) 2400 (1770)
DIN 912 - hexagon socket head cap screws; DIN 931/DIN 933 - hexagon bolts with/without shaft;
All values subject to a friction coefficient of u = 0.12 and are to be used as approximate figures.
With fine-pitch thread
Screws according to DIN 912, DIN 931, DIN 933, etc.
Thread 8.8 10.9 12.9
Nm (ft Ibs) Nm (ft Ibs) Nm (ft Ibs)
M8X1.0 25 (18) 37 (28) 43(32)
M10X1.0 50 (37) 75 (55) 88 (65)
M10X1.25 49 (36) 71 (52) 83 (61)
M12X1.25 87 (64) 130 (96) 150 (111)
M12X15 83 (61) 125 (92) 145 (107)
M14X1.5 135 (100) 200 (148) 235 (173)
M16X1.5 210 (155) 310 (229) 360 (266)
M18X1.5 315 (232) 450 (332) 530 (391)
M20X1.5 440 (325) 630 (465) 730 (538)
M22X1.5 590 (435) 840 (620) 980 (723)
M24X2.0 740 (546) 1070 (789) 1250 (922)
M27X2.0 1100 (811) 1550 (1143) 1800 (1328)
M30X2.0 1500 (1106) 2150 (1586) 2500 (1844)

DIN 912 - hexagon socket head cap screws; DIN 931/DIN 933 - hexagon bolts with/without shaft;
All values subject to a friction coefficient of u = 0.12 and are to be used as approximate figures.
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2.14 Dimensions with ROPS rollbar

2853
2008

1320

1766

3092

1220

1436

2248

Fig. 16:  Vehicle dimensions

178 | 194

Main data

Operating weight 1087 kg (2396 Ibs)
Transport weight 990 kg (2182 Ibs)
Height (transport position) 2248 mm (7'-5")
Upper carriage width 730 mm (2'-5")

Width of telescopic travel gear (retracted/extended)

700/860 mm (2'-4"/2'-10")

Width of stabilizer blade (folded in/out)

700/860 mm (2'-4"/2'-10")

Transport length

2747 mm (9')

Max. digging depth

1766 mm (5-10")

Stick length

890 mm (2-11")

Max. vertical digging depth 1320 mm (4'-4")
Max. digging height 2853 mm (9-4")
Max. tilt-out height 2008 mm (6™-7")
Max. digging radius 3092 mm (10™-2")
Max. reach at ground level 3046 mm (10)

Max. breakout force at bucket tooth

8.99 kN (2021 Ibf)

Max. tearout force

4.51 kN (1014 Ibf)

Min. tail end slewing radius

747 mm (2'-5")

Max. tail end lateral projection (90° rotation of upper carriage)

Retracted/extended telescopic travel gear
Stabilizer blade folded in/out

397/317 mm (1-4"/1')
397/317 mm (1-4"/1')

Max. boom displacement to bucket center (right side)

287 mm (0-11")

Max. boom displacement to bucket center (left side)

242 mm (0-10")
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2853 (9-4")

2008 (79 in)

1320 (52 in)

1766 (70 in)

3092 (10'-2")

Dimensions without ROPS rollbar

1220 (48 in)

1436 (57 in)

Fig. 17:  Vehicle dimensions

| 730 (29in)

Main data
Operating weight 1029 kg (2268 Ibs.)
Transport weight 932 kg (2055 Ibs)

Height (transport position)

1436 mm (4-9")

Upper carriage width

730 mm (2-5")

Width of telescopic travel gear (retracted/extended)

700/860 mm (2'-4"/2'-10")

Width of stabilizer blade (folded in/out)

700/860 mm (2'-4"/2'-10")

Transport length

2747 mm (9 ft.)

Max. digging depth

1763 mm (5-9")

Stick length

890 mm (2-117)

Max. vertical digging depth

1320 mm (4'4")

Max. digging height 2853 mm (9-4")
Max. tilt-out height 2008 mm (6-7")
Max. digging radius 3090 mm (10-2")
Max. reach at ground level 3046 mm (10’)

Max. breakout force at bucket tooth

8.99 kN (2021 Ibf)

Max. tearout force

4.51 kN (1014 Ibf)

Min. tail end slewing radius

747 mm (2-5")

Max. tail end lateral projection (90° rotation of upper carriage)
Retracted/extended telescopic travel gear
Stabilizer blade folded in/out

397/317 mm (1-3"/1)
397/317 mm (1-3"/1)

Max. boom displacement to bucket center (right side)

287 mm (0-11")

Max. boom displacement to bucket center (left side)

242 mm (0-10")
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2.16 Lift capacity table

Refer to the Operator's Manual of the machine for specific data.

2.17 Kinematics

Bucket Shovel arm
E | Pindiameter 25 mm (0.98")
F | Stick width 100 mm (3.9") E
in di = —
L Pin distance from 86.3 mm (3.4") K N \ . m ‘w‘
bucket mount
JIHEES
I
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3 Maintenance

3.1 Information on maintenance

Responsibilities and prerequisites

The working order and the service life of vehicles are heavily dependent on maintenance.
Servicing and maintenance must be performed by authorized personnel.

Have the maintenance, delivery inspection and the entries in the service booklet com-
pleted, otherwise warranty claims will not be acknowledged.

This ensures optimal machine operation. Immediately repair or replace parts that are
already damaged or not working properly before they are due for replacement.

Use only original spare parts for repairs.

The manufacturer shall not be liable for damage to the machine or personal injury caused
by failure to observe the specific information and descriptions.

Important safety instructions on maintenance

Follow all safety instructions given in the Operator's Manual.

Follow the maintenance and safety instructions given in the operator's manuals of the
attachments.

Wear protective equipment (for example hard hat, safety glasses, protective gloves,
safety boots).

Observe the danger indications and safety instructions during maintenance.

In order to avoid injury hazard, do not perform work on a hot and running engine.

Use a suitable container to collect fluids and lubricants as they flow out and dispose of
them in an environmentally friendly manner.

Attach a warning label to the control elements (for example “Machine being serviced,
do not start”).

In order to avoid damage to electronic components, do not perform welding work on the
machine, add-on parts or tools, take suitable precautions:

+ Actuate the battery master switch

+ Disconnect both battery pole cables

High engine load or a manual regeneration of the diesel particulate filter can lead to
shorter engine oil maintenance intervals. The machine output is reduced if the mainte-
nance interval is not complied with.

If the machine is operated less than 500 hours per year the engine oil must be changed
once a year.
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3.3 Fluids and lubricantse

Comp::g:rt‘lappll- Fluid/lubricant Specification Season/temperature Capacitie§
API: CG-4/CH-4/Cl-4 15 °C (5 °F
Diesel engine Engine oil ACEA:E3, B4, E5 +40 °C (1(04 °|):) 2.51(0.66 gal)
ACEA E3, E4, E5 (SAE10 W 40)2
o HVLP46°
Hydraulic oil ;
Hydraulic ol reser- HVLP46 Year-round? 13.81(3.64 gal)
voir 5 PANOLIN HLP Synth 46
Biodegradable oil BP BIOHYD SE46
Roller and friction bearings
Live ri
Grease Ve 1ing gears KPF2N-207 Year-round As required
Live ring (ball bearing race)
Grease nipples
Battery terminals Acid-proofgrease8 FINA Marson L2 Year-round As required
2-D ASTM D975 - 94 (USA)
1-D ASTM D975 - 94 (USA) Depending on outside
EN 590 : 96 (EU) temperatures
Fuel tank Diesel fuel . . 71(1.85gal)
1SO 8217 DMX (International) Summer 0; W:ntef diesel
BS 2869 — A1 (GB) ue
BS 2869 — A2 (GB)
Engine cooling sys- Distilled water and antifreeze ASTM
fem Coolant D6210 (violet) Year-round 2.91(0.77 gal)
Ball socket ISO/ |||\ icant Gleitmo 800 Year-round As required

SAE controls

1. The capacities indicated are approximate values; the oil level check alone is relevant for the correct oil level
Capacities indicated are not system fills.

According to DIN 51511

O N WN

According to DIN 51524 section 3
Depending on local conditions - See hydraulic oil grade on page 3-5
According to DIN 51524 section 3
Hydraulic ester oils (HEES)

KP2N-20 according to DIN 51502 EP multipurpose calcium sulphonate complex grease
Standard acid-proof grease
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Engine oil grade

Qil grades for the diesel engine, depending on temperature

Ambient temperature (°C/°F)
°c\-2o\-15\-1o\-5\o \ 5\10\15\20\25\30\35\40

|

API: CG-4/CH-4/
Cl-4
ACEA: E3, E4, ES

SAE 10W
[ 1 ]
SAE 20W
| 1 ]
SAE 10W-30
- 1 [ | [ [ |
SAE 10W-40
-+ [ [ [ | [ | |
SAE 15W-40
| 1]
SAE 20

SAE 30

|
SAE 40

OF‘

-4\5\14\23\32\41\50\59\68\77\86\95\104

Additional oil change and filter replacement (hydraulic system)

A Attention!

An additional oil change and filter replacement can be required depending on
how the machine is used. Failure to observe these replacement intervals can
cause damage to hydraulic components.

Application

Normal work (excavation work)

= Observe the following intervals

Replace the first time after 500
o/h, then every 1000 o/h

Hydraulic oil

Hydraulic oil filter insert

Replace the first time after 50 o/h, then every 500 o/h

Percentage of hammer

work

20% Every 800 o/h
300 o/h

40% Every 400 o/h

60% Every 300 o/h
100 o/h

Over 80% Every 200 o/h

@ Notice!

Please refer to the maintenance plan on page 3-9 for additional maintenance work.
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Hydrau-
lics oil
grade

HVLP'

Oil grades for the hydraulic system, depending on temperature

Important information regarding operation with biodegradable

Ambient temperature (°C/°F)

0\5\10\15\20]25]30]35\40\50

N N N N

[ | 1 |

ISO VG46

ISO VG68
[ ]

°F\-4\5\14\23\32\41\50\59\68\77\86\95\104\122

1. According to DIN 51524 section 3

Important notes about operation with bio-hydraulic oil

hydraulic oil

Use only the biodegradable oils that have been tested and released by HCE.
Refer to the Operator's Manual of the machine for more information.

Add only biodegradable oil of the same type. The joint use of two different biode-
gradable oils can affect the quality of one of the oil types. When replacing the biode-
gradable oil, always comply with national regulations and the manufacturer's
specifications.

In order to avoid misunderstandings, attach a label near the hydraulic oil filler inlet
providing clear information regarding the type of oil currently used.

Do not add any mineral oil to prevent foaming problems, and avoid negative effects on
the biodegradability of the biodegradable oil.

When running the vehicle with biodegradable oil, the same oil and filter replacement
intervals are valid as for mineral oil.

Always drain the condensation water in the hydraulic oil reservoir before the cold
season. The water content may not exceed 0.1% by weight.

The instructions in the Operator's Manual concerning environmental protection are also
valid for the use of biodegradable oil.

Additional hydraulic attachments must be filled with the same oil as the one in the
hydraulic system of the excavator.
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3.4 Maintenance label

Explanation of symbols on the maintenance label

Symbol Assembly Explanation
General Visual check
@1 General Grease instructions
ﬁ fuel system Drain condensation water
@
[ ) )
fuel system Replace the fuel filter, clean the fuel prefilter
p==d
& Radiator Check the coolant level
Radiator Drain and add new coolant
¥
Engine Check valve clearance. Adjust if necessary
Engine Check the engine oil level
Engine Change the engine oil
Engine Replace the oil filter
Engine Check the V-belt tension
Chassis Check track tension
Hydraulic system  |Check oil level

Hydraulic system

Replace the hydraulic oil

A

==

Hydraulic system

Replace the hydraulic oil filter, replace the breather filter

an

Radiator fins

Cleaning
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Maintenance label |

2l
L\l%l :] I1ISO :‘743/4\

T
DIN 51 502 / DIN 51 825 DIN 51524-3-HVLP

!
DIN51826 . 1SO 67434 500h

DIN 51 502/ DIN 51 825 DIN 51524-3-HVLP

DIN 51502 / DIN 51 8257@!\74

DIN 51 502 / DIN 51 8257@1*4

DIN 51 502 / DIN 51 8257-(:‘\ 3

502/ DIN 51 825

@

I
Fﬁ\b@ ASTM D4985 / D6210_ (.}
-34°C / -29°F
LQ{L,J

[
1 1
== _L@J F—
APICF, S/LE10W40 k==

1000173453

3-8



Maintenance

Nw...o:v Jajem ues|)

sbulds uoisio} ay} ¥98yd ‘sjepad sy} Jiedal 1o 8)eauqgn| ‘Ues|) .
Ajleanewoine yoeq dijj 1snwi Asy) ‘sjepad sy Jo uonouny sy yo8yo

10 O1neIpAH «

[ong «

JUej009 BUIBUT .

[lo auibug .
:A1essaoau Ji 1oy ‘|eusrew Buimojjo) ay) ¥08y)

(<@ ) yiom uonoadsu

9 10Jealpul Jip 0} BuIpJOooR JUBWS|S JBYI JIY o

JIOAJ8S8I 10 0l jNeIPAY BY) WOJ) JoJeM UONBSUSPUOD Ulelq

glo alnelpAy .

,HOsuL I3}y 10 9)neipAY

JUBJ00Y)

Jojeledas Jajep) o

¢ioll [Bnd .

A9l Jlo suibug

Authorized

ter

service cen

Customer

Every 2000 s/h

Every 1000 o/h

once a year
every 500 hours
Every 250 o/h
Every 50 o/h
Maintenance work
(daily)

(y/o) sinoy Bunesadojuejd asueuajuiep

JJio auibug .
:(unu 1591 Jayje S[eAd| |10 Y98Y2) Sebueyo Jayi pue 1o BuImoj|o) 8y} Wiouad

:( <> ) sabueyd sayyy pue pinj4

‘Jalnjoejnuell juswyoeye ay}

JO [enuew aoueUSUeW pue uonesado sy} 0} Jajal ases|d JUBWYIL)E 8y} U0 SoUBUSUIEW PUB BUIDIAISS 104
uondiosap JIoM

(mainsano) uejd asueusjuiely 6§

39



Maintenance

K1essaoau Ji Jayem pajjisip ppy “aikj04109(e Alajieq Yoay9

HIp Joj 08y pue yue} [any oy} Adw3

gouwn uonoafur isnlpe pue ya8y9

S9|ZZ0ou/s8|pasu uondslul 8y} ues|d ‘sajzzou uonaalul ayy Jo ainssaid uonosful ayy 1snipe pue yo8yoH

wQE:Q uonoafur |an} ayy isnlpe pue ues|)

Aiessaoau J1 1snlpy "8oueleajo aAleA ¥8yD

abeuwep 1o} Jeq||o 8y} Yoy

uonIpuod pue sbeuep 1o} WalsAs JSNeYXa sy} Yoay)

J189-A 8yj Buioejdey

UOISUS) pue UORIPU0D }[ag-A ¥o8YD

Buiues|) «

J1a)em Ulelp :iojesedas Jo1em Ylm Jayjlald

9AJBA 1SNP WOJJ 1SNP BA0WIRY

(eBewep) Jayy a1y

(%089 [ensiA) ainssaid pue syes) Jo} Sesoy pue swsisAs Buljood yoay)

Alessa0au JI Ues|D "MIp o} [0 oljnespAy pue suiBus 1o} Jojelpes %08y

Authorized

ter

service cen

Customer

Every 2000 s/h

Every 1000 o/h

once a year
Every 250 o/h

every 500 hours
Every 50 o/h

Maintenance work
(daily)

(y/o) sinoy Buneiadojue|d asueuajuiely

“J2JNjoRNUBW JUSWIYOE)e 8y}

10 [enuelw soueUB)UIBW pue uonelado ay) 0) Jajal ases|d ‘JusyoB)Ee 8y} U0 SoURUSUIBW pue BuidiAIes 104

uondiosap oM

(ma1nsan0) ueld aoueuajuiely  G'¢

3-10



Maintenance

9pe|q JOZIIgE}S .
:0-¢ 9bed uo jaqe| soueusjUIRyy 88S — S)UBLOdW0D/SaI|qUIBSSE BUIMO||0) B} 81BLIgNT

i( =1 ) 891nies uoyesugnT

uoiuid yun |aaIms Jo Buiieab yoayo

28Ul BAI] U0 JUBDLGN| %08YD

| WalsAs Buiusem onsnooe pue sjybi

uonIpuod pue ssaus}a|dwoo Joj [enueyy sJojeadQ pue s|aqe| ¥o8yo

uonipuod/abewep 1o} Juswpedwod suibus ui sjew Bunensul yoayo

sde9 1snp wasAs ainepAy uo dn-sjid uip ‘sbuiidno)

uonounj 1981109 o} Sjydi| Jojealpul ¥08y9

saJn)X1} aul| Yoay9

%o0] uid 308y9

ssau)yBiy Jo sBUM Papealy) ay) 38y

ssauyyBn Joj (-1 ‘Jeq|jol ajdwexs Joy) seoirap Alajes ay) Jo sBunll) papesiy) sy} Yoayo

abewep Joj spos uojsid o8y

SJB|p! JUOJ} ‘S19]|0J JoLLIRD %ORJ) ‘sJajjos peal) Jo Aejd Buliesq 3oey)

AJessa08U JI Skl) U} UONUSIe) PUB UOISUS) 3OBJ) 8Y) Y08yD)

SINO PUB SYOB.O IO} YOI} ¥98UD)

0, SOAIEA Buniwi| aanssaud Arewud Jo ¥98Yd ainssald

SUOI}98UU0D 91)I8[8 pue WalsAs Buneaysid 08y)

uonoun; pue Aejd Burieaq ‘SUOIIBULOD 21U08]8 PUB JaLIE)S I0jRuIs)je ¥08yD)

(018 ‘saysn.o ‘sjueuIWE)U0D ‘BbBLWEp) UoNIPUOD S 1o} 8S0Y uoneolisebap Aleneq Yoy

Authorized

ter

service cen

Customer

Every 2000 s/h

Every 1000 o/h
once a year
every 500 hours
Every 250 o/h
Every 50 o/h
Maintenance work
(daily)

(y/o) sinoy Bunesadojuejd asueuajuiep

*JaInjoRjNUBW JUSWLOBNE 8y}
1O [enuelw soueUB)UIBW puUE Uonelado ay) 0) Jajal ases|d ‘JusyoB)Ee 8y} UO SoURUSUIBW pue BuiiAIes 104

uondiosap oM

(mainsan0) ueld aoueuajuiely  G'¢

3-11



Maintenance

4/0 00 A1ene UaL) ‘Y/0 0G Joye B} ISily BY} 38D
Yoom & 80uo 0ay)

4/0 00 A1ene UaL) ‘y/o 0G Joye awi} Isily 8y} 3oeYD

Buroinas Ujo 000} Jaujo Aiana awiy uonoaful jsnipe pue yoay9

Buioinias y/o 0o} Jayio Aiens dwind uonoslul [an} sy isnipe pue ues|)

Buoinies Yo 000} Jeylo A1ans syonp Jajem ay) ues|)

(sjueyd [ejow-snouajuou Jayjo pue sjueld [BIIWBYD ‘SfjiLU WNUIWN[E PUE [98)$ ‘Salji[Io.) uoionpoid pioe Se Yyons ‘Jie IPIO. UM SJUSWUOIIAUS Ul 8SN SAISUSIXS Ul UByMm U/0 (G Jaye aok|day) Isaje| oy Je Jeak e aouo Jo yjo 000} A1aas ‘ioyeaipul Wip 8y 0} Buipodoy
4/0 000} A1ane uayy ‘aui) puodas au} 4o 000 Jole ‘U/o 00G Jele B} Sl B} |10 dlineIpAy L soedey

U/0 00G A18A0 UBYY ‘U/0 0G 1o} BLY 1S BU) HasU I}l 110 dlneIpAy sy soejday

U/0 00 A1and UBY) ‘ufo 0G Jale BLUY JS1l BUY oyl [ony B} soe|dey

/0 05z A1ana uay) ‘U0 g Jaye awi Jsiy auy Jayy 1o suibus mswmom_%x

4/0 0G¢ Alens ual} ‘y/o 0G Jae dwi} Isiy 8y} 1o suibus uteiq

]

~N S 6O N BT

SALIP [9ARI] =

1Nn2119 BUIj00)) =a

sjuauodwod olnelpAy pue weysAs alnelpAy ‘euibug «a

%080 [BNSIA
:Aiessaoau Ji Jledey "sjusuodwiod pue seljquiasse BuImo|j0) 8} JO SUOIIBULD MaIos pue saul| ajqixa)) ‘sadid :Buleyo pue syes| ‘ssauiybn Joj ¥osy9

{57 ) woayo abeyea
<

uonouny [epad %08Y) «

® () wasAs Bujutem onsnooe pue sydi «

:Kiessa0au Ji A1109Y *S1usuoduwio/saljquwasse Buimoj|o) sy Jo Uoioun) ay) ¥08y)

:( <@ ) %99y [euonouny

® ® (uondo Janoabueyd 3yS/0S|) S19%00S ||Bg
® (] (Buieaq |jeq) Buw BAIT
® (] Bull oAl Jo Y1ea] «
o () SJUSIYOBNY o
PY Y WJe [aA0US «
o [ ] woog «
° (] Japuifo BuieAmg .
® (] 8|0SU09 BUIBAIMG «
» =
[ L= = —
5 £ e > > e 3 S < g J2JnjoBINUBW JUSWYIEYE B}
N g £ m m > p 2 S m = | JO [enuew soueusjulew pue uoelado ay) 0} Jajeu esea|d ‘JusyoB)e sy} Uo soUBUS)UleW pue Buldinies 104
o o i N = (=3 N © ©
£ 2 e o =
= m m 5 g2 = 5 2 8= uonduiasap yiopm
< o = > o o o (1T =
n w 1] = ©
= (maiA1an0) ue|d doueudjuiely  6'¢
(y/o) sinoy Buneiadojue|d asueuajuiely

312



Maintenance

3.6 Fuel system

Specific safety instructions

+ Extreme caution is essential when handling fuel — increased fire hazard!
+Never perform work on the fuel system near open flames or sparks!

* Do not smoke when working on the fuel system or when refueling!

+ Before refueling, stop the engine and remove the starting key!

+ Do not refuel in closed rooms!

+ Wipe away fuel spills immediately!

+ Keep the vehicle clean to reduce the fire hazard!

Refueling

Filler inlet A for the fuel tank is located under the engine cover, on the left in travel direc-
tion.

A Danger!

All work involving fuel carries an increased

fire and poisoning risk!

1= Do not refuel in closed rooms
1= Never perform work on the fuel system near open flames or sparks

Fig. 1: Refuling
3@2 Environment!

Use a suitable container to collect the fuel as it drains and dispose of it in an
environmentally friendly manner!

[E] Notice!

Do not run the fuel tank completely dry. Otherwise, air is drawn into the fuel sys-
tem. This requires bleeding the fuel

system.

— see Bleeding the fuel system on page 3-15

E] Notice!

Fill up the tank with the correct fuel type at the end of each working day. This pre-
vents condensation water from forming in the fuel tank over night. Do not fill the
tank completely but leave some space for the fuel to expand.
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Stationary fuel pumps

Correct

Fig.2:  Refueling from a barrel

Diesel fuel specification

General
Only refuel from stationary fuel pumps. Fuel from barrels or cans is usually dirty.

Even the smallest particles of dirt can cause

* Increased engine wear

+ Malfunctions in the fuel system and

+ Reduced effectiveness of the fuel filters

Refueling from barrels

If refueling from barrels is unavoidable, please note the following (see Fig. 2):

+ Barrels must neither be rolled nor tilted before refueling

+ Protect the suction pipe opening of the barrel pump with a fine-mesh screen
+ Immerse it down to a max. 150 mm (5.9 in) above the bottom of the barrel

+ Only fill the tank using refueling aids (funnels or filler pipes) with an integral microfilter
+ Keep all refueling containers clean at all times

Use only high-grade fuels

Grade Use

« 2-D ASTM D975 — 94 USA

+ 1-D ASTM D975 — 94

+ EN590: 96 EU

+ 1SO 8217 DMX International
+ BS 2869 - A1 Enaland

. BS2869- A2 g

+ Sulfur content < 0.05 %
+ Cetane number > 45
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Bleeding the fuel system

A Danger!

If the fuel, as it drains, comes into contact with hot engine parts or the exhaust
system, there is an increased

Fire hazard!

v Never bleed the fuel system if the engine is hot!

Bleed the fuel system in the following cases:
« After removing and fitting the fuel filter, prefilter or the fuel lines back on again
* After running the fuel tank empty
+ After running the engine again, after it has been out of operation for a longer period of
time
Bleed the fuel system as follows:
+ Fill the fuel tank
« Turn the starting key to the first position
+ Wait about 5 minutes while the feed pump bleeds the fuel system automatically
+ Starts the engine
+ Check for leaks after starting the engine
+ Let the fuel system run by performing a test run of 5 minutes at idling speed
If the engine runs smoothly for a while and then stops, or if it does not run smoothly:
« Stop the engine
* Raise the lock lever
+ Remove the starting key
+ Bleed the fuel system again as described above
+ Have this checked by authorized personnel if necessary

Fuel prefilter with water separator
Check the fuel prefilter as follows:

1= Remove the right-hand chassis cover in order to be able to see the water separator.
v [f the red indicator ring rises to position C
= Unscrew thread A
= Empty the receptacle
= Fit the receptacle back on again
= Screw thread A back on again
= Bleed the fuel system — see chapter Bleeding the fuel system on page 3-15
Interrupt fuel supply as follows:
v Turn ball-type cock B to the OFF mark
= Fuel supply is interrupted
v Turn ball-type cock B to the ON mark
= Fuel supply is open again

Fig. 3:  Fuel prefilter
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3@ Environment!

Thread A is fitted with a hose. Collect the water as it drains with a suitable con-
tainer and dispose of it in an environmentally friendly manner.
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Fig. 4:

Fuel filter

A Danger!

If the fuel, as it drains, comes into contact with hot engine parts or the exhaust
system, there is an increased

Fire hazard!

1= Never change the fuel filter if the engine is hot!

3@ Environment!

Use a suitable container to collect the fuel as it drains and dispose of it in an
environmentally friendly manner!

1= Open the engine cover

= Close stop cock B (horizontal)
v (nscrew the union nut

1= Remove the transparent housing
1= Remove the old filter insert

v Pyt the new filter insert in place

v Fit the housing back on again (apply a thin coat of oil or diesel fuel to the sealing sur-
face)

v Open stop cock B (vertical)

1= Bleed the fuel system — see chapter Bleeding the fuel system on page 3-15
v Check the filter for tightness after a short test run.

1= Dispose of the old filter insert in an environmentally friendly manner

1= Close and lock the engine cover
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3.7 Engine lubrication system

A Attention!

If the engine oil level is too high or too low, or if an oil change is overdue, this
can cause

Engine damage and loss of output!

1= Have the oil changed by an authorized workshop
— see chapter 3.5 Maintenance plan (overview) on page 3-9

Checking the oil level

E] Notice!

Check the oil level once a day.
We recommend checking it before starting the engine. After stopping a warm
engine, wait at least 5 minutes before checking.

+ Park the vehicle on level ground

+ Stop the engine

* Raise the lock lever

+ Remove the starting key

+ Let the engine cool down.

+ Opening the engine cover

+ Clean the area around the oil dipstick with a lint-free cloth

+ Pull out oil dipstick A
1= Wipe it with a lint-free cloth
1= Push it back in as far as possible
1= Withdraw it and read off the oil level
1= Close and lock the engine cover

Fig.5:  Checking the oil level

[E] Notice!

The oil level must be between the MAX and MIN marks. However if necessary,
add oil at the latest when the oil reaches the MIN mark on the oil dipstick A.
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Adding engine oil

A Attention!

Too much, not enough or incorrect engine oil can cause engine damage! For
this reason:

1= Do not add engine oil above the MAX mark of oil dipstick 6/A
v Do not fill in engine oil below the MIN mark of oil dipstick 6/A
1= Use only the specified engine oil

‘Afﬁ Environment!

Use a suitable container to collect the engine oil as it drains and dispose of it in
an environmentally friendly manner!

A Attention!

Adding the engine oil too fast via filler inlet B in the cylinder-head cover can
cause engine damage.

1= Add the engine oil slowly so it can go down without entering the intake sys-
tem.

+ Clean the area around oil filler cap B with a lint-free cloth

+ Open filler cap B

+ Pull out oil dipstick A and wipe it with a lint-free cloth

+ Adding engine oil

+ Approx. 3 minutes, until the oil has run into the oil sump completely.
+ Check the oil level — see Checking the oil level on page 3-17
+ Add oil if necessary and check the oil level again

+ Close filler cap B

+ Push oil dipstick A back in as far as possible

+ Completely remove all oil spills

+ Close and lock the engine cover

Y4
Fig. 6:  Qil dipstick and oil filler cap
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Change the engine oil

A Danger!
Caution when draining hot engine oil -
oo B
urn hazard!
+80°C 5 - C
= Wear protective gloves
OIL

Fig. 7:  Optimum engine oil temperature .
Environment!

Use a suitable container to collect the engine oil as it drains and dispose of it in
an environmentally friendly manner!

v Change the engine oil as follows:
+ Park the machine on level ground
+ Let the engine run until reaching operating temperature (oil temperature about 80 °C)
+ Stop the engine
+ Place a container under the opening to collect the oil as it drains
+ Unscrew the oil drain plug
+ Completely drain the oil
* Add engine oil - see chapter Adding engine oil on page 3-18
« Screw the oil drain plug back on again
« Start the engine and let it run briefly at low speed
+ Stop the engine
+ Wait a moment until all the oil has run into the oil sump
+ Check the oil level again
+ Add oil if necessary and check again
+ Completely remove all oil spills from the engine
+ Close and lock the engine cover
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Fig. 9:  Unscrewing the engine oil filter

Fig. 10:  Cleaning the filter head and oiling the gasket

ol

%@

Fig. 11:  Tightening the filter cartridge

A Danger!

Caution when draining hot engine oil -
Burn hazard!

1= Wear protective gloves

3[22 Environment!

Collect the drained engine oil in a suitable container.
Dispose of used oil and filters in an environmentally friendly manner!

1= Change the filter as follows:
+ Stop the engine
* Place a suitable container underneath the oil filter to collect the oil as it drains
+ Clean the area around the oil filter
+ Slowly loosen oil filter cartridge A using a commercially available oil filter wrench
+ Let the oil drain into the container
+ Remove the filter cartridge once the oil is completely drained
« Ensure that the thread adapter is correctly placed in the filter head

+ Clean the filter head inside with a lint-free cloth
+ Apply a thin coat of fresh engine oil to rubber seal B of the new oil filter cartridge
+ Tighten the new filter cartridge by hand until the gasket makes contact

+ Tighten oil filter cartridge A by hand by about a further half revolution
+ Ensure that the oil level is correct!

+ Let the engine run briefly

+ Stop the engine

+ Check the seal of oil filter cartridge A and retighten by hand

+ Check the oil level and add engine oil if necessary

+ Completely remove all oil spills from the engine

+ Dispose of the used oil filter in an environmentally friendly manner

+ Close and lock the engine cover
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3.8 Cooling system

Specific safety instructions

The radiator is located in the engine compartment, on the right of the engine.
The coolant reservoir is also located in the engine compartment, behind the engine

+ Dirt on the radiator fins reduces the radiator’s heat dissipation capacity!
To avoid this:

= Clean the outside of the radiator at regular intervals. Use oil-free compressed air (2
bar max.) to clean. Maintain a certain distance from the radiator to avoid damage to
the radiator fins. Refer to the maintenance plans in the appendix for the cleaning
intervals

1= |n dusty or dirty work conditions, clean more frequently than indicated in the mainte-
nance plans

An insufficient coolant level reduces the cooling capacity as well and can cause engine
damage! Therefore:

1= Check the coolant level at regular intervals. Refer to the maintenance plans in the
appendix for the intervals

1= |f coolant must be added frequently, check the cooling system for leaks and/or con-
tact your dealer!

1= Never add cold water/coolant if the engine is warm!

= After filling the coolant reservoir, make a test run with the engine and check the cool-
ant level again after stopping the engine

The use of the wrong coolant can destroy the engine and the radiator. Therefore:

t= Add enough antifreeze compound to the coolant — but never more than 50 %.
According to specified standard
— see chapter 3.3 Fluids and lubricantse on page 3-3

1= Observe the coolant compound table
— see chapter 2.9 Coolant compound table on page 2-8

1= Do not use cooler cleaning compounds if an antifreeze compound has been added to
the coolant — otherwise this causes sludge to form, which can damage the engine

Once you have filled the coolant reservoir:
1= Test run the engine

= Stop the engine
1= | et the engine cool down.
= Check the coolant level again

‘ifry Environment!

Use a suitable container to collect the coolant as it drains and dispose of it in
an environmentally friendly manner!
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Checking the coolant level/adding coolant

Fig. 12: Radiator cap

A Danger!

Never open the coolant reservoir and never drain coolant

if the engine is warm since the cooling system is under high pressure.

Burn hazard!

1= Wait at least 15 minutes after stopping the engine!
1 Wear protective gloves and clothing
v Open filler cap B to the first notch and release the pressure

1= Ensure that the coolant temperature is sufficiently low so you can touch the
radiator plug with your hands

A Danger!

Coolant is flammable and poisonous.
Accident hazard!

1= Keep away from flames
©= Avoid eye contact with coolant
+ If coolant comes into contact with the eyes
= |mmediately rinse with clean water and seek medical assistance

E] Notice!

Do not add a different coolant to the one in the reservoir.

+ Use only the coolant prescribed by HCE.
— see Fluids and lubricants on page 3-3.

Fig. 13:  Coolant reservoir

Checking the coolant level

= Park the vehicle on level ground

= Stop the engine!

= Raise the control lever base

1= Remove the key and carry it with you

1= | et the engine and the coolant cool down

1= Opening the engine cover

1= Check the coolant level on the transparent coolant reservoir 13/A and on radiator 12/B

= |f the coolant level is below the lower mark or if there is no coolant at the radiator’s
filler inlet:

= Adding coolant
1= Close and lock the engine cover
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[E] Notice!

Check the coolant level once a day.
We recommend checking it before starting the engine.

Adding coolant
After the engine has cooled down:

1= Release overpressure in the radiator
1= Carefully open the cap to the first notch and fully release the pressure
v Open filler cap 14/B
1= Add coolant to the lower edge of the filler inlet (radiator)
w= Close filler cap 14/B
w= Fill up the coolant reservoir
vz Start the engine and let it warm up for about 5 — 10 minutes.
1= Stop the engine
Fig. 14:  Adding coolant - = Remove the key and carry it with you
1= | et the engine cool down.
v Check the coolant level again

w» The coolant level must be above the sheet-metal bracket of the coolant reservoir

v [f necessary, add coolant and repeat the procedure until the coolant level remains con-
stant

= Close and lock the engine cover

A Attention!

Do not add a different coolant to the one in the reservoir.

1= Only use the coolant recommended by HCE.
—see chapter 2.9 Coolant compound table on page 2-8.

E] Notice!

Check the coolant every year before the cold season sets in!
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Draining coolant

A Danger!

Never open the coolant reservoir and never drain coolant if the engine is warm
since the cooling system is under high pressure

Burn hazard!

1= Wait at least 10 minutes after stopping the engine!
1= Wear protective gloves and clothing
v Open filler cap 14/B to the first notch and release the pressure

E] Notice!

Do not add a different coolant to the one in the reservoir.

+ Use only the coolant prescribed by HCE
— see Fluids and lubricantse on page 3-3.

After the engine has cooled down:

1= Release overpressure in the radiator

s Open the cap to the first notch and fully release the pressure

v Open filler cap 14/B

1= Remove the left-hand articulation screw of the rollbar (option)

1= Remove screws S

1= Remove the casting and the rollbar element (option)

1= Open the drain plug on the lower side of the radiator and drain the coolant

= Close the drain plug again

v Fill up the radiator with suitable coolant
— see chapter 3.3 Fluids and lubricantse on page 3-3

v Check the coolant level
— see chapter Checking the coolant level on page 3-22

Fig. 15: Casting (bumper)
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3.10 Air filter

Fig. 20: Dust valve

A Attention!

The air filter element will be damaged if it is washed or brushed out!
Bear in mind the following to avoid premature engine wear or damage:

= Do not clean the air filter element.

1= Replace the air filter element according to the indicator or maintenance
plan.

v Never reuse damaged air-filter elements.
1= Ensure cleanliness when replacing the air filter element!

The air filter elements must be replaced:
+ If “Service” (red mark) is displayed on dirt indicator A
+ According to the maintenance plan

A Attention!

Air filter elements degrade prematurely when in service in acidic air for longer
periods of time. This risk is present, for example, in acid production facilities,
steel and aluminum mills, chemical plants and other nonferrous-metal plants

v Check air filter elements every 50 operating hours at the latest, and replace
it if necessary!

General instructions for air filter maintenance:
« Store air filter elements in their original packaging and in a dry place!
+ Do not knock the air filter element against other objects as you install it!

+ Check air filter attachments, air intake hoses and air filter elements for damage, and
immediately repair or replace if necessary!

+ Check the screws at the induction manifold and the clamps for tightness!

+ Check the function of the discharge slot of the dust valve D, clean and replace it if
necessary.

1= Squeeze the discharge slot of dust valve D.
1= Clean the discharge slot if necessary.
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Replacing air filter elements

Fig. 24:  Removing the outside air filter

Replace the outside air filter element B as follows:

w= Stop the engine

1= Raise the lock lever

1= Remove the starting key and carry it with you

1= | et the engine cool down.

w= Opening the engine cover

1= Remove dirt and dust from the air filter element and the area around the air filter
= Open bow clips F on housing section E

1= Remove housing section E

v Cautiously remove air filter element B by rotating it gently

1= Ensure that all dirt (dust) inside the housing section and cover E, including dust valve
D, has been removed

1= Clean the parts with a clean lint-free cloth, do not use compressed air

1= Check the new outside air filter B for damage and carefully insert it in the housing sec-
tion (install only intact air filter elements)
= Position housing section E (ensure that it is properly seated)

1= Close bow clips F on housing section E

[E] Notice!

Ensure that dust valve D shows downward once it is installed!

Replace the inside air filter element C as follows:

w= Stop the engine

= Raise the lock lever

1= Remove the starting key and carry it with you

1= | et the engine cool down.

w= Opening the engine cover

1= Remove dirt and dust from the air filter element and the area around the air filter
v Open bow clips F on housing section E

1= Remove housing section E

v Carefully remove outside air filter B with slightly turning movements
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Fig. 25: Inside air flter

v Carefully pull out inside air filter C with slightly turning movements

1= Cover the air supply at the end of the filter with a clean lint-free cloth to prevent dust
from entering the engine

1= Ensure that all dirt (dust) inside the housing section and cover E, including dust valve
D, has been removed

1= Clean the parts with a clean lint-free cloth, do not use compressed air
1= Remove the cloth from the air supply

1= Check the new inside air filter C for damage and carefully insert it in the housing section
(install only intact air filter elements)

v Carefully insert outside air filter B in the housing section

v Position housing section E (ensure that it is properly seated)
1= Close bow clips F on housing section E

1= Close and lock the engine cover

E] Notice!

Ensure that dust valve D shows downward once it is installed!
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3.11 V-belt

Checking V-belt tension

A Danger!

Only check or retension/replace the V-belt when the engine is stopped —
Risk of injury!

1= Stop the engine before performing inspection work in the engine compart-
ment!
1= | et the engine cool down.

1= Interrupt the electric power supply.

A Attention!

Cracked and stretched V-belts cause engine damage.
1= Replace the V-bell.

Check the V-belt once a day or every 10 operating hours, and retension it if necessary.
Retension new V-belts after about 15 minutes of running time.

w= Stop the engine

1= | ocking the control lever

1= Remove the key and carry it with you

1= | et the engine cool down.

v Opening the engine cover

w= Interrupt the electric power supply

v Carefully check V-belt 1 for damage, cracks or cuts

1= Replace the V-belt if it touches the base of the V-belt groove or the disks of the pulley
« Ifthe V-belt is damaged:

1= Have the V-belt replaced by authorized personnel

= Press with your thumb about 100 N to check the deflection of the V-belt between the
crankshaft disk and the fan wheel position C. A new V-belt should have a deflection of
6 to 8 mm, a used V-belt (after about 5 minutes running time) should have a deflection
of 7to 9 mm.

1= Retension the V-belt if necessary
1= Re-establish the electric power supply
1= Close and lock the engine cover
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Retensioning the V-belt

Fig. 27: Retensioning the V-belt

A Attention!

Overtensioning the V-belt can damage the V-belt, the V-belt guide and the
water pump bearing.
Avoid contact of oil, grease, or similar substances with the V-belt.
1= Check the V-belt tension
—see Checking V-belt tension on page 3-31

w= Stop the engine

= Raise the control lever base

1= Remove the key and carry it with you

1= | et the engine cool down.

v Opening the engine cover

= Interrupt the electric power supply

1= | oosen fastening screw 3 and the articulation screw of dynamo 4

= Use suitable auxiliary tools to push the dynamo in the direction of arrow A
until the correct V-belt tension is achieved (fig.) 27)

= Keep the dynamo in this position, and at the same time retighten fastening screw 3
v Tighten the articulation screw of the dynamo

v Check V-belt tension again and adjust it if necessary

1= Re-establish the electric power supply

1= Close and lock the engine cover
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3.12 Pressure check

General

Fig.29:  Secondary pressure limiting valve measurement con-
nection

+Run the machine warm before checking the pressure! Hydraulic oil temperature: 50 °C
min. (operating temperature)

+ In order to measure the secondary pressure limiting valves of the swivel unit, replace
the plug in the measurement connection thread by a measurement connection
(n0.1000161137).

« Ensure utmost cleanliness of all measuring points and connections, micro measuring
lines and pressure gages that are connected for checking pressure => even the
slightest traces of dirt, for example a grain of sand, can impair tightness and cause
leaks

Checking the secondary pressure limiting valve (SPLV)

v The plug and the measurement connection have conical threads and must be sealed
with Teflon tape.

= | ock the upper carriage
v Connect the measuring instrument
v Actuate the swivel unit at full work engine speed.
1= Check and make a note of the pressure value
Checking pressure drop
v Actuate the swivel unit at full work engine speed.
v Swiftly reduce engine speed from maximum to minimum
= Check and make a note of the pressure value
= The pressure should not drop by more than 10 %.
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Pressure check of gear pump P2

Fig. 30:  Primary pressure limiting valve measurement con4
nection

Hydraulic supply of rotation, left-hand drive and stick functions
Checking primary pressure limiting valve 1 (PPLV 1)

v Install a pressure gage with a T-fitting (EVL 8L no.1000015515) and a measurement
connection
(8L no.1000015578) temporarily in the stick circuit.

v At maximum engine speed, actuate the stick cylinder as far as it will go to
< either side

1 Check and make a note of the pressure value.
Checking pressure drop
= At maximum engine speed, actuate the stick cylinder as far as it will go to either side
v Swiftly reduce engine speed from maximum to minimum -> pressure drop
1= Check and make a note of the pressure value.
= Pressure drop should not exceed the specified value by more than 10%
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Fig. 31:  Primary pressure limiting valve 1

Pressure check of gear pump P1

Fig. 32:  Primary pressure limiting valve 2

Adjusting primary pressure limiting valve 1 (PPLV 1)

v Adjust the pressure at the primary pressure limiting valve (PPLV 1) A on the main valve
block

1= | oosen the locknut of the pressure limiting valve

1= Unscrew the pressure limiting valve until you can read off a pressure drop on the
pressure gage

= The valve seat may be stuck and must be loosened first
= Adjust the pressure limiting valve and tighten the locknut

w= Check the primary pressure limiting valve 1 and the pressure drop once adjustment is
over

Also check by extending/retracting the stick cylinder!

Hydraulic supply for swivel, bucket and boom functions
Checking primary pressure limiting valve 2 (PPLV 2)

v Install a pressure gage with a T-fitting (EVL 8L no.1000015515) and a measurement
connection (8L no.1000015578) temporarily on the boom cylinder.

1= At maximum engine speed, actuate the boom cylinder as far as it will go to
EC either side
Checking pressure drop
= At maximum engine speed, actuate the boom cylinder as far as it will go to either side
v Swiftly reduce engine speed from maximum to minimum -> pressure drop
1= Check and make a note of the pressure value.
= Pressure drop should not exceed the specified value by more than 10%
Adjusting primary pressure limiting valve 2 (PPLV 2)

v Adjust the pressure at the primary pressure limiting valve (PPLV 2) B on the main valve
block

1= | oosen the locknut of the pressure limiting valve

1= Unscrew the pressure limiting valve until you can read off a pressure drop on the
pressure gage

= The valve seat may be stuck and must be loosened first
t= Adjust the pressure limiting valve and tighten the locknut

v Check the primary pressure limiting valve 2 and the pressure drop once adjustment is
over

Also check by extending/retracting the boom cylinder!
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3.14 Hydraulic system

Specific safety instructions

Release the pressure in all lines carrying hydraulic oil prior to any maintenance and
repair work. To do this:

+ Lower the boom or the attachment to the ground
+ Move all control levers of the hydraulic control valves several times
Raise the lock lever

Hydraulic oil escaping under high pressure can penetrate the skin and cause serious
injury. Always consult a doctor immediately even if the wound seems insignificant -
otherwise serious infections could set in!

If the hydraulic oil in the sight glass is cloudy, this indicates that water or air has
penetrated the hydraulic system. This can cause damage to the hydraulic pump!

Oil or fuel flowing out of high pressure lines can cause fire or malfunctions, and serious
injury or damage to property. Interrupt work immediately if loose nuts or damaged
hoses and lines are detected.

A Attention!

Dirty hydraulic oil, lack of oil or wrong hydraulic oil -
Risk of serious damage to the hydraulic system!

v Take care to avoid dirt when working!
v Always add hydraulic oil by means of a screen or the return filter!

= Only use authorized oils of the same type
— see “Fluids and lubricants” on page 3-2

v Always add hydraulic oil before the level gets too low
- see “Adding hydraulic oil” on page 3-38

w= [f the hydraulic system is filled with biodegradable oil, then only use biode-
gradable oil of the same type for adding oil — observe the sticker on the
hydraulic oil reservoir!

v Contact your dealer immediately if the hydraulic system filter is contami-
nated with metal chippings. Otherwise, follow-on damage can result!

‘3@ Environment!

Collect drained hydraulic oil and biodegradable oil in a suitable container!
Dispose of drained oil and used filters by an ecologically safe method.
Always contact the relevant authorities or commercial establishments in
charge of oil disposal before disposing of biodegradable oil.
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Checking the hydraulic oil level

A Attention!

Do not add oil if the oil level is above the FULL mark, otherwise the hydraulic
system can be damaged and escaping oil can cause serious injury.

1= Check the hydraulic oil level each time the vehicle is put into operation or
once a day

+ If the attachment is not positioned as shown:
1= Start the engine and let it run at idling speed

1= Retract the bucket and boom cylinders, lower the boom, the bucket teeth and the sta-
bilizer blade to the ground.

1= Stop the engine again.

1= Proceed as follows:
+ Park the machine on level ground
+ Stop the engine
+ Raise the control lever base
+ Opening the engine cover
+ Sight glass A is located at the rear of the excavator
+ Check the oil level on sight glass A
+ The oil level should be at the middle of the sight glass

+ A yellowish color of the entire sight glass is a sign that too much oil has been filled
in

Fig. 34:  Oil level indicator on the hydraulic oil reservoir

If the oil level is lower
+ Adding hydraulic oil

The oil level varies according to the machine’s operating temperature:

Machine condition Temperature Qil level
* Before putting into Between 10 and 30 °C | In the lower part of the sight
operation (50 - 86 °F) glass
* Normal operation Between 50 and 90 °C | In the upper part of the sight
(122 - 194 °F) glass

@ Notice!

Measure the oil level of the hydraulic system only after the machine reaches its
operating temperature.
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Adding hydraulic oil

A Danger!

Removing the filler plug can cause oil to escape.
Accident hazard!

v Carefully unscrew the plug to slowly reduce the pressure inside the oil res-
ervoir.

Do not add hydraulic oil unless the engine is stopped. Otherwise, hydraulic oil will overflow
at the filler opening on the hydraulic oil reservoir.

1= Park the vehicle on level ground

v [ower the lifting arm and the attachment as shown in fig. 27
v | ower the stabilizer blade to the ground

v Position the boom straight ahead

w= Stop the engine

1= Remove the key and carry it with you

v Raise the control lever base

1= | et the engine cool down.

v Opening the engine cover

v Clean the area around filler opening with a cloth
v Open the filler opening with tool no. 12 B

1= Add clean hydraulic oil through the screen

v Check the hydraulic oil level on sight glass 28/A
= Add if necessary and check again

= Close the filler opening

1= Close and lock the engine cover

[E] Notice!

You can also refill through the return filter to avoid contamination of the hydraulic
oil as you add oil.

Fig. 35:  Hydraulic oil filler inlet with screen
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Replace the hydraulic oil

Fig. 36:  Hydraulic oil reservoir drain valve

Replacing the filter cartridge

E] Notice!

Only change the hydraulic oil if it is warm (about 50°C).
Retract all hydraulic cylinders before changing the oil.

w= Open the filler plug to release pressure

v Open drain valve C on the lower side of the reservoir and install drain hose D (included
in the scope of delivery of the excavator) to drain the oil into a container

v Check the hydraulic oil reservoir for contamination and clean it if necessary
v Screw the drain plug back in correctly

= Add clean hydraulic oil through a screen
— see "Adding hydraulic oil” on page 3-38

w= Close the hydraulic oil reservoir correctly
1= Close and lock the engine cover
v | et the machine run at idling speed without load for some minutes

v Opening the engine cover

1= Remove the coolant reservoir

1= Unscrew the return line from the filler cap

1= | oosen the filler cap of the hydraulic oil reservoir

1= Remove the cover with the connection piece and the filter cartridge
v Replacing the filter

1= Reassemble in the reverse order

v Check for tightness after a short test run

1= Check the fluid levels

1= Close and lock the engine cover
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Checking the hydraulic system and hydraulic hoses

A Danger!

Use caution when checking the hydraulic lines; especially when searching for
leaks.

Hydraulic oil escaping under high pressure can penetrate the skin and cause
serious injury.

Risk of injury!
v Always consult a doctor immediately, even if the wound seems insignificant
— otherwise serious infections could set in!

= Always observe the following instructions:

* Retighten leaking screw connections and hose connections only when
the system is not under pressure. In other words, release the pressure
before working on pressurized lines!

+ Never weld or solder damaged or leaking pressure lines and screw con-
nections. Replace damaged parts with new ones!

+ Never search for leaks with your bare hands, but wear protective gloves!

«Use paper or wood to check for minor leaks. Never use an unprotected
light or open flame!

[E] Notice!

Leaks and damaged pressure lines must be immediately repaired or replaced.
This not only increases the operating safety of the vehicle but also helps to protect
the environment.

+ Have hydraulic hoses replaced every 6 years from the date of manufacture,
even if they do not seem to be damaged.

In this respect, we recommend that you observe all the relevant safety regulations for
hydraulic lines, as well as the safety regulations regarding accident prevention and occu-
pational health and safety in your country. Also observe DIN 20 066, part Tl. 5.

The article number is marked on the clamping section, and the date of manufacture is indi-
cated on the hose of each hose connection.

Example:
The indication "1 Q/04" means manufactured in the 1st quarter of 2004.

Replace a line if one of the following problems is detected:

Damaged or leaky hydraulic seals.

Worn or torn shells or uncovered reinforcement branches.
Expanded shells in several positions.

Entangled or crushed movable parts.

Foreign bodies jammed or stuck in protective layers.
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3.15 Tracks

Checking track tension

Fig. 38:  Rubber track mark

Fig. 39: Measuring distance

+ Track wear can vary according to work and ground conditions.
= \We recommend checking track wear and tension once a day.
1= Park the machine on firm and level ground to check and perform maintenance.

A Danger!

Working under the machine with the tracks off the ground and only supported
by the attachment is extremely dangerous.

Caution, danger!

v firmly support the machine with chocks or suitable brackets

Check track tension as follows:

w= Stop the machine on firm, level and horizontal ground

= Raise the machine evenly and horizontally

1= Raise the machine by means of the boom and the stabilizer blade
= Slowly and carefully actuate the control levers

+ The rubber track has a mark B as shown in Fig. 38

1= Place the excavator so that mark B of the rubber track is between the drive pinion C
and the track tension roller D

1= Stop the engine
1= Remove the key and carry it with you
1= | ocking the control lever

+ Standard play a between the shoulder of the sliding block and the contact area of the
second support roller of the drive pinion is 1520 mm (0.6 — 0.8").

1= Set the tension as follows if it is not in accordance with the rated value.
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Setting the tracks

A Danger!

The lubricating valve can be squeezed out due to the high grease pressure in
the hydraulic cylinder.
Risk of injury!
1= Do not loosen and unscrew the lubricating valve by more than one turn.
1= Loosen no other component except the lubricating valve.
1= Keep your face away from the lubricating valve connection.

w» Contact HCE'S dealer if this does not reduce the tension of the
rubber sliding block.

Fig. 40:  Tightening the tracks

Fig. 41: Releasing grease

A Attention!

Excessive tension of the tracks causes serious damage to the cylinder and the
track.

v Tighten the tracks only up to the prescribed measuring distance

Tightening the tracks

= [nject grease with the pump through lubricating valve A

w= Check the tension is correct by starting the engine, letting it run at idling speed and
slowly moving the machine forward and reverse and switching it off again

1= Check the tension of the tracks again
= [f it is not correct;

1= Adjust again

v Should the track still be slack after injecting more grease, replace the track or the seal
in the cylinder.

Reducing tension

+ Draining grease in a way different from the one described below is very dangerous.
Also bear in mind the safety instructions on this page

= Slowly open the lubricating valve A by 1 turn to allow the grease to flow out.
1= Place a suitable container underneath to collect the grease
= The grease flows out of the groove of the lubricating valve
v Retighten lubricating valve A

v Check the tension is correct by starting the engine, letting it run at idling speed and
slowly moving the machine forward and reverse and switching it off again

1= Check the tension of the tracks again
= [f it is not correct:
1= Adjust again

‘3@ Environment!

Use a suitable container to collect the grease as it flows out and dispose of itin
an environmentally friendly manner.
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3.17 Overview of lubrication points
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Item | Lubrication point Quantity
1 Bucket cylinder 2
2 Stick cylinder 2
3 Boom cylinder 2
4 Boom 2
5 Stabilizer blade cylinder — see chapter “Lubrication points on the stabilizer blade and stabilizer blade cylinder” 2

on page 3-47
6 Stabilizer blade — see chapter “Lubrication points on the stabilizer blade and stabilizer blade cylinder” on 2
page 3-47
7 Shovel arm 1
8 Bucket 2
9 Swiveling console — see chapter “Lubrication points on swiveling console” on page 3-47 2
10 Swiveling cylinder 2
1 Live ring (ball bearing) — see chapter "Lubrication points on live ring (ball bearing)” on page 3-48 1
12 Live ring teeth — see chapter “Lubrication points of live ring teeth” on page 3-49 1
13 Ball sockets (ISO/SAE changeover option) 2

@ Notice!

Keep the lubrication points clean and remove ejected grease.

Parking the machine

1= Park the machine on level and horizontal ground.

1= | ower the boom and the attachment to the ground.
1= | ower the stabilizer blade to the ground.

= Stop the engine.

1= Remove the starting key and carry it with you.

1= Move joysticks 15 and 16 in all directions repeatedly.
1= Raise the lock lever.

1= Get off the machine, lock the engine cover.

Fig. 44: Parking the excavator
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Lubrication points on the stabilizer blade and stabilizer blade cylinder

1= Apply grease to lubrication points § on the stabilizer blade cylinder
= Apply grease to lubrication points 6 on the stabilizer blade

Lubrication points on swiveling console
] = Apply grease to lubrication points 9 of the swiveling console

Fig. 46: Lubrication point on the swiveling console
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Swiveling cylinder lubrication points

& el

Fig. 48: Lubrication point on swiveling cylinder (swiveling

1= Stop and park the vehicle.

1= Open the engine cover.

1= The lubrication point is located on the right under the engine cover.
1= Apply grease to lubrication point 10 with a grease gun.

1= Remove ejected grease.

= A further lubrication point is located on the right on the swiveling console.
1= Apply grease to lubrication point 10 with a grease gun.
1= Remove ejected grease.
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Lubrication points on live ring (ball bearing)

A Danger!

Do not rotate the machine during lubrication!

Risk of serious crushing that can cause death or serious injury!

1= Stop and park the vehicle — see chapter “Parking the machine” on
page 3-46

1= Stop and park the vehicle.

1= The lubrication point is located at the front right on the upper carriage.
1= Apply grease to lubrication point 11 with one stroke of the grease gun.
1= Remove ejected grease.

k.- ' “

Fig. 49: Lubrication points of ball bearing race

— 1= Turn the machine 90° three more times and apply grease to lubrication point 11 with
\\\\\\ one stroke of the grease gun in the following three positions.
AN
\\\\ 1= Remove ejected grease.
\k\ = Turn the machine 360° a few times.
/ )\
v
‘ a
W )/
\ /J
\ //
N\ V4
N 4
AN =
Xl ] ==
Fig. 50:  Lubricating the machine every 90°
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Lubrication points of live ring teeth

A Danger!

Do not rotate the machine during lubrication!
Risk of serious crushing that can cause death or serious injury!

w= Stop and park the machine. — see chapter “Parking the machine” on
page 3-46

1= Stop and park the vehicle.

1= The lubrication point is located at the front right on the upper carriage.
1= Apply grease to lubrication point 12 with one stroke of the grease gun.
1= Remove ejected grease.

Fig. 51:  Teeth lubrication point

_ 1= Turn the vehicle by 90° three more times and apply grease to lubrication point 12 with
T\\\\\\\ one stroke of the grease gun in the following three positions.
N\ .
\\\\ 1= Remove ejected grease.
\i\ = Turn the machine 360° twice.
v
° /
7
7
Z
2
AN ﬂ /////
s
Fig. 52:  Lubricating the machine every 90°
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Ball sockets (ISO/SAE changeover option)

1= Stop and park the vehicle.
1= Raise covers 1.

1= Slide the knurled sleeve 13 upward, and hold, unhitch and grease it with Gleitmo 800
lubricant.

1= The sleeve is safely locked if it is firmly connected with the ball pin and if it is engaged
in the lower position.

= | ower covers 1.

Fig. 54: Ball pins (SAE controls shown)

Maintenance of attachments

@ Notice!

Correct maintenance and service is absolutely necessary for smooth and continu-
ous operation, and for an increased service life of the attachments. Observe the
lubrication and maintenance instructions in the Operator's Manuals of the attach-
ments.
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3.18 Electrical system

Specific safety instructions
+ The battery contains sulfuric acid! This acid must not be allowed to come into contact
with the skin, the eyes, clothing or the machine
Therefore when recharging or working near the battery:
1= Always wear safety glasses and protective clothing with long sleeves
If acid is spilled:
1= Thoroughly rinse all affected surfaces immediately with plenty of water!

1= Thoroughly wash any part of the body touched by the acid immediately with plenty of
water and seek medical attention at once!

+ Especially when charging batteries, as well as during normal operation of batteries, an
oxyhydrogen mixture is formed in the battery cells — explosion hazard!

+ Do not attempt to jump-start the machine if the battery is frozen or if the acid level is
low. The battery can burst or explode!

1= Replace the battery immediately
+ Avoid open flames and sparks and do not smoke near open battery cells — otherwise
the gas produced during normal battery operation can ignite!
+ Use only 12 V power sources. Higher voltages will damage the electrical components

« When connecting the battery leads, ensure that the poles +/- are not inverted,
otherwise sensitive electrical components will be damaged

+ Do not interrupt voltage-carrying circuits at the battery terminals — sparking hazard!
+ Never place tools or other conductive articles on the battery — risk of short circuit!

+ Disconnect the negative (=) battery terminal from the battery before starting repair work
on the electrical system

+ Dispose of used batteries properly

Servicing and maintenance at regular intervals

Before performing machine travel
v Check every time before performing machine travel:

— * Is the light system OK?
—_— + Do the lights and the acoustic warning system work?
Every week
1= Check once a week:
‘@_ + Electric fuses — see “Relays” on page 2-7
+ Cable and grounding connections

+ Battery charge condition — see “Battery” on page 3-54
+ Condition of battery terminals
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Instructions concerning specific components

Cables, bulbs and fuses
Always observe the following instructions:

Alternator

Fig. 55:  Alternator

Malfunctioning components of the electrical system must always be replaced by a
HCE service center. Lamps and fuses may be replaced by unqualified persons.

When performing maintenance on the electrical system, pay particular attention to
ensuring good contact in leads and fuses

Blown fuses indicate overloading or short circuits. The electrical system must therefore
be checked before installing the new fuse

Only use fuses with the specified load capacity (amperage)

— see "Fuse box at the right under the control stand behind the side trim” on page 2-7.

[E] Notice!

Always disconnect and remove the battery before performing welding work on the
machine, and short-circuit the terminal cables of the machine to avoid damage to
the electronic components.

Observe the following instructions:

Start the engine only if the battery is connected

When connecting the battery, ensure that the poles (+/-) are not inverted

Always disconnect the battery before performing welding work or connecting a quick
battery charger!

Replace malfunctioning charge indicator lights immediately
— see “Alternator charge function indicator light (red)”
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Battery

Fig. 56: Replacing the battery

Battery state of charge

v Stop and park the vehicle. Stop the engine.
+ The battery is maintenance-free according to DIN.

+ However check the battery at regular intervals to ensure that the electrolyte level is
between the MIN and MAX marks.

More maintenance is required if:

+ The engine does not start easily.

+ The battery is used in areas with higher temperatures.

+ The machine was out of operation over a longer period of time (2 — 3 months).

[E] Notice!

The battery must be removed before it can be checked.

Charging the battery

v Stop and park the vehicle. Stop the engine.
1= Remove the battery with a suitable tool — see Replacing the battery on page 3-53.
v Charge the battery with a suitable battery charger.

+ Recommended battery charging current: 1/10 of the battery capacity.

v After charging the battery, check the electrolyte level to ensure that it is between the
MIN and MAX marks.

1= Correct the electrolyte level if necessary.

Replacing the battery

The battery is located under the floor panel directly in front of the control stand.
Always follow the specific battery safety instructions.

v Stop and park the vehicle. Stop the engine.

= Open the engine cover.

= Remove floor panel B with a suitable tool.

w= Frst remove the black battery lead from the negative terminal (-), then the red battery
lead from the positive terminal (+).

1= Replace the battery.

v First install the battery lead on the positive terminal (+), then on the negative terminal
().

v |nstall floor panel B.

1= Close the engine cover.

@ Notice!

In order to avoid damage to the engine electronics, do not disconnect the battery
while the engine is running.
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Check battery degassing hose

A Danger!

Batteries give off explosive gases that can cause deflagrations if ignited. The
squirting battery acid can then cause serious injuries or death.

Caustic injury hazard due to chemicals!

+ Fire, open flames and smoking is prohibited.
+  Wear protective equipment.

+ In case of contact with battery acid, immediately rinse the affected parts
of the body with plenty of clear water and immediately consult a physi-
cian.

A Attention!

Possible damage caused by defective or missing battery degassing hose.
1= Observe maintenance interval in the maintenance plan.

The battery degassing hose leads gases from the battery to the outside.
Check the battery degassing hose, e.g. for:

+ Correct installation

+ Condition (no cracks, bruises, contaminants, etc.)

Fig. 57: Battery degassing hose on the battery
(symbolic representation)

Fig. 58: battery degassing hose passage to the outside
(symbolic representation)
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3.19 General maintenance

Cleaning

Cleaning the machine is divided into 2 separate areas:
+ Exterior of the vehicle
+ Engine compartment

The wrong choice of cleaning equipment and agents can impair the operating safety of the
vehicle on the one hand, and on the other undermine the health of the persons in charge
of cleaning the vehicle. It is therefore essential to observe the following instructions.

General instructions for all areas of the vehicle

Control stand

Cleaning with washing solvents

+ Ensure sufficient room ventilation
+ Wear suitable protective clothing
+ Do not use flammable liquids, such as gasoline or diesel

Cleaning with compressed air

+ Work carefully

+ Wear safety glasses and protective clothing

+ Do not aim the compressed air at the skin or at other people
+ Do not use compressed air for cleaning your clothing

Cleaning with a high-pressure cleaner or steam jet
+ Electrical components and damping material must be covered and not directly exposed
to the jet

«Cover the hydraulic oil reservoir and the covers of the fuel tank, the hydraulic oil
reservoir, etc.

+ Protect the following components from moisture:

* Engine

+ Electrical components such as the alternator, etc.

+ Control devices and seals

+ Air intake filters, etc.
Cleaning with volatile and easily flammable anti-corrosion agents and sprays:
+ Ensure sufficient room ventilation

+ Do not use unprotected lights or open flames
+ Do not smoke

A Attention!

Never use high-pressure cleaners, steam jets or high-pressure water to clean
the control stand. Water under high pressure can

* penetrate into the electrical system and cause short circuits and

+ damage seals and disable the controls!

We recommend using the following aids to clean the control stand:
+ Damp cloth

+ Brush

+ Water with mild soap solution
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Exterior of the vehicle

Engine compartment

Cleaning the seat belt:

+ Clean the seat belt (which remains fitted in the machine) with a mild soap solution only.
Do not use chemical agents as they can destroy the fabric!

The following articles are generally suitable:
* High-pressure cleaner
+ Steam jet

A Danger!

Clean the engine only when it is at a standstill -

Risk of injury!

1= Stop the engine before cleaning it

A Attention!

When cleaning the engine with a water or steam jet

1= The engine must be cold

1= and do not point the jet directly at electric sensors such as the oil pressure
switch.

The humidity penetrating any such sensors causes them to fail and leads to
engine damage!

Threaded fittings and attachments

<>

Pivots and hinges

All threaded fittings must be checked regularly for tightness, even if they are not listed in
the maintenance plans. This applies in particular to:

v Engine fastening screws

1= Fastening screws on the hydraulic system

v Bucket teeth and pin fastenings on the attachment

= Rollbar fastening screws

Retighten loose connections immediately.

All mechanical pivot points on the machine (for example door hinges, joints) and fittings
(for example door arresters) must be lubricated regularly, even if they are not listed in the
lubrication schedule.
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3.20 Preparatory work before taking out of service
The measures indicated below refer to putting the machine out of operation for 30 days or
longer.
+ See chapter 2 “Safety instructions for maintenance” in the Operator’s Manual

+ If the machine is stored outdoors, place it on a wooden base and cover it with a water-
tight tarp to protect it against humidity

+ Check whether oil or other fluids leak from the machine

+ Lower the boom and the stabilizer blade to the ground

+ (Clean the engine with a high-pressure cleaner in a suitable place.
Observe the following chapter — see Cleaning with a high-pressure cleaner or steam jet
on page 3-56

+ Carefully clean and dry the entire machine

+ Spray an anticorrosion agent onto bare metal parts of the machine (piston rods of
hydraulic cylinders, for example)

+ Apply grease to all lubrication points

+ Change the engine oil

+ Check all oil levels in the units and add oil if necessary
+ Check the hydraulic oil level and if necessary, add oil
+ Fill up the fuel tank to the maximum level

+ Check the coolant, change as required

+ Remove the grounding strap from the battery, or remove the battery and store itin a
safe place. Charge the battery and perform battery maintenance at regular intervals

+ Close the exhaust pipe and the air intake opening of the air filter system
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3.21 Maintenance when out of service for a longer period of time

Putting into operation again

The following measures must be taken if the machine is out of service for more than 30
days.

+ Remove anticorrosion agent from the piston rods

+ Charge, install and connect the battery

+ Remove the seals from the exhaust pipe and the air filter intake

+ Check the condition of the air filter element and replace the element if necessary

+ Check the dust valve

* Refueling

«  Switch on the fuel prefilter on the upper carriage and the fuel filter on the engine (turn to
ON).

+ Turn the starter to position 1 for 2 minutes (to supply the engine with fuel)

+ If the machine was out of service for over 6 months, change the oil in the gearbox,
engine, etc. and the hydraulic oil reservoir

+ Check the engine oil

+ Also replace hydraulic oil filters (return and breather filters) if the machine has been out
of service for over 6 months

+ Lubricate the machine according to the lubrication plan

+ Check the levels

+ Check the coolant, change as required

« Remove the starting key, remove fuse F2 on the right-hand cover
+ Let the engine run 15 seconds

+ Wait 15 seconds

+ Let the engine run 1 minute again

+ Remove the starting key, put fuse F2 back in

+ Start the diesel engine

+ Let the engine run at idling speed at least 15 minutes without load.
+ Check all oil levels in the units and add oil if necessary
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4 Engine

4.1 Overview of engine 3TNV70-VNS

Alternator

Exhaust manifold

Flywheel

4-2



Engine

4.2 Fuel system

Thermostat
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Fan impeller

Oil drain plug
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Fuel sensor
Suction line

Fuel filter

Q' Fuel filter

Filler inlet

Injection line
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4.3 Checking and adjusting valve clearance

v Standard setting of valve clearance is possible:

Q = On a cold engine

1= Remove the cylinder-head cover

normal abnormal s Turn the engine with a screwdriver (as in 4.7) until the cylinder reaches the top dead
center of the compression cycle.

Fig.1:  Valve cap wear - \/alve overlapping
v Check the valve cap for abnormal wear

v Check valve clearance with feeler gage 2/A
w \/alve clearance: 0.15 —0.25 mm (0.0059" - 0.0098")

1= Repeat the procedure for each cylinder

' Reset valve clearance if necessary (valve clearance not within the tolerance range).
1= | oosen the locknut on the rocker arm and reset valve clearance with a screwdriver.
= Hold the screw with the screwdriver and counter again.

v Position the cylinder-head cover gasket

Fig.2:  Checking valve clearance

= |nstall the cylinder-head cover.




Engine

4.4 Tightening order for cylinder head bolts
= [nstall the cylinder-head bolts

w Tightening torque:

1st position ‘ 26-30Nm 19.1-2211ftlbs

2nd speed ‘ 53.9-57.9Nm 39.75-42.7 ft Ibs

A Attention!

Bear in the mind the order for tightening the cylinder-head bolts!

v See figure

a2 o 2 o2 e

%

@\5@ )

V-belt side

@ Notice!

Apply oil to the threads and contact surfaces before installing.

v Order for removing the cylinder-head bolts

@~ @
@

\é/@ - @)

V-belt side

®

E] Notice!

Always perform work on the cylinder head on a cold engine!
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4.5 Checking the injection nozzles

Pressure check

= Remove the injection line and the injection nozzle

Fig. 3:  Nozzle tester

v Connect the injection nozzle with the high pressure line of the nozzle tester

w= Slowly increase pressure until the nozzle ejects fuel and read the pressure off the pres-
sure gage

v [ the injection pressure is too low, replace the spacer in the nozzle by a thicker one. If
the pressure is too high, replace the spacer by a thinner one.
w» [njection pressure: 120-130 bar (1740-1885 psi)

+ Spacer thickness of 0.1 mm (0.0039") corresponds to modification by 7 — 10 bar (101 -
145 psi).
+ Check the injection nozzle for drips after it has ejected fuel.

Leak oil line

1= Create a pressure of about 20 bar (290 psi) below injection pressure and check
whether fuel drips from the nozzle.

Upper nozzle screw Pressure spring center- Lower nozzle screw fit

Spacers Compression
Pressure spring

%JD TD) soowonemnof

fitting Nozzle needle N9
Nozzle body

4.6 Checking the nozzle jet

]

= Remove the injection lines and the injection nozzles

1= Connect the injection nozzle with the high pressure line of the nozzle tester
v Quickly create pressure until the nozzle ejects fuel (ejection 3 - 4 times)
s Hold a white sheet of paper about 30 cm (11.8") away from the nozzle and let the noz-

N

-

Zle gject fuel

5-10°

Fig.4:  Correct shape of nozzle jet 5 i 7

Fig. 5:  Wrong shape of nozzle jet
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4.7 Injection time

Checking and adjusting injection time

* Preparations:

v Mark the actual position of the fuel injection pump on the engine block.
w= Trace the mark with a touch-up applicator.

= Set the throttle to work position.

w= Unscrew only the injection line on the pump side and bend it a little to the side so that
you can see the opening to the fuel injection pump.

5= |n order to be able to see better, you can use a section of an injection line or a transpar-
ent tube instead of the injection line (as required)

+ Measurement:

= Slowly turn the engine clockwise, as seen from the radiator side.

Fig.6:  Measuring equipment = As you do so, carefully watch the opening where the injection line was.
v Stop turning as soon as fuel starts coming out.

v Wipe away the fuel and turn back to about 20° before top dead center.
1= Repeat the measurement.

' Read the mark on the crankshaft (15°).
Injection time is set correctly if it corresponds to this value.

= f jt does not correspond to this value, loosen the fuel injection pump (do not unscrew it
completely) and rotate it a little.

w» Rotated toward the engine: earlier injection time
= Rotated away from the engine: later injection time
s Screw the fuel injection pump firmly and check.
1= Repeat the procedure as required.

E] Notice!

\ Bend the injection lines as you install them so they are not subject to tension once
Fig. 7. Mark on housing they are installed. Bleed the injection lines once they are installed.
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Replacement of fuel injection pump

Fig. 9:

Mark on pump housing

Example: +1°

Example: +0.25°

Correction of injection angle

Fig. 11:  Gear casing

Fig. 12

: Gear casing

w= Mark the initial position on the pump and wheel case housing before removing the fuel
injection pump — see Fig. 9
1= Remove gear casing cover 10/1 of the fuel injection pump
1= Mark the position of the gear of the fuel injection pump 11/A in relation to gear 11/B
1= Completely loosen lock nut 11/2 of the drive pinion

1= Remove the fuel injection pump
1= Read off the injection angle on the pump
1= Read off the injection angle on the new pump
= Read off the imprint on the engine side of the fuel injection pump

s Difference of “Angle of new pump” - “Angle of old pump” gives you the mounting angle
of the new fuel injection pump

= Positive value: later injection time (toward the engine)
w Negative value: earlier injection time (away from the engine)

v Install the new fuel injection pump
1= Check the marked position of the drive pinion of the fuel injection pump (fig. Fig. 11)
v Screw on and tighten nut 11/2
= Check injection time
v Install gear casing cover 10/1 of the fuel injection pump

@ Notice!

Do not loosen screws 11/3 of the drive pinion of the fuel injection pump. These
screws specify the precision setting of the fuel injection pump set by the manufac-
turer!
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4.8 Adjusting engine speed

[E] Notice!

The maximum engine speed is set and sealed by the manufacturer without the
pump and may not be increased!

Adjust engine speed without load!

w= Run the diesel engine until it reaches operating temperature

v Check idling speed and maximum engine speed with all attachment functions in neutral
w |dling speed: 1100 +/- 50 rpm
= Max. engine speed: 2270 +/- 10 rpm

A Y =
Fig. 13:  Adjusting engine speed

4.9 Compression

1= Remove the injection lines and the injection nozzles
v Set the fuel injection pump to zero delivery (remove the plug for the cutoff solenoid)
= Turn the engine
v Install the compression gage on the cylinder you want to measure
w= Turn the engine with the starter and read the pressure off the pressure gage
w Specified value: 33 +/- 1 bar (478.6 psi +/- 14.5) at 250 rpm
w Threshold value: 26 +/- 1 bar (377 psi +/- 14.5) at 250 rpm

Fig. 14:  Compression

4.10 Checking the coolant thermostat

1= Remove the thermostat
w The thermostat is located on the water pump
Housing cover — see Overview of engine 3TNV70-VNS (Tier IV final up to 2012) on page 4-2

Thermostat

Seal

Housing

7
Thermal switch ﬁ @ '

Fig. 15:  Coolant thermostat
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Thermometer

Thermal switch

= Warm up the thermostat in a container with water

1= Check whether the thermostat opens at the specified temperature (check with a tem-
perature gage)

w Thermostat opening temperature: 69.5 - 72.5 °C (157.1 — 162.5 °F)

4.11 Checking the thermal switch

Thermometer

Fig. 16:  Checking the thermal switch

4.12 Oil pressure switch

Measurement

Fig. 17:  Oil pressure switch

1= Remove the thermal switch
= Warm up the thermal switch in a container with coolant or oil
v Measure the resistance of the thermal switch as shown by means of an ohmmeter.

w The switch must allow the coolant to pass at a temperature of 107 - 113 °C (224.6 -
235.4 °F)

1= Remove the cable connection from the oil pressure switch (in the area of the cutoff
solenoid)

v Start the engine, check for correct idling speed

v Measure the resistance of the oil pressure switch as shown by means of an ohmmeter.
w Qil pressure switch OK: infinite resistance.
= The oil pressure switch is malfunctioning if the oil can pass
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4.13 Checking the coolant circuit

Fig. 18:  Checking the radiator for leaks

Radiator cap

Fig. 19:  Checking the radiator cap

Leakage check
v Fill up the radiator completely
v |nstall an adapter on the radiator as shown
1= Increase the pressure in the cooling system by means of a hand pump to about 1 bar
w Check the lines and the connections for leaks if the pressure drops at the pressure
gage

Checking the radiator cap

1= Remove the radiator cap and install it on the adapter as shown

' Increase the pressure to about 1 bar (stamped onto the radiator cap) with the hand
pump
w» The radiator cap must open
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4.14 Engine malfunctions

Problem

Possible cause

Engine does not start or is not easy to start

Wrong SAE grade of engine lubrication oil

Fuel grade does not comply with specifications

Malfunctioning or empty battery

Loose or oxidized cable connections in starter circuit

Malfunctioning starter, or pinion does not engage

Wrong valve clearance

Malfunctioning fuel injector

Malfunctioning starting relay

Malfunctioning glow plug

Malfunctioning solenoid switch

Cutoff solenoid does not attract

Cutoff solenoid without current

High pressure created immediately in the hydraulic system

Malfunctioning fuses

Engine starts, but does not run smoothly or faultless

Fuel grade does not comply with specifications

Wrong valve clearance

Injection line leaks

Malfunctioning fuel injector

Air in fuel system

Dirty fuel filter

Engine overheats. Temperature warning system responds

QOil level too low

Qil level too high

Dirty air filter

Dirty radiator fins

Malfunctioning fan, torn or loose V-belt

Resistance in cooling system too high, flow capacity too low

Malfunctioning fuel injector

Not enough coolant

Cooling system leaks
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Problem

Possible cause

Insufficient engine power

Qil level too high

Fuel grade does not comply with specifications

Dirty air filter

Malfunctioning air filter maintenance switch or gage

Wrong valve clearance

Injection line leaks

Malfunctioning fuel injector

Air in fuel system

Engine does not run on all cylinders

Injection line leaks

Malfunctioning fuel injector

Malfunctioning fuel injection pump

Insufficient or no engine oil pressure

Oil level too low

Machine inclination too high (max. 25°)

Wrong SAE grade of engine lubrication oil

Malfunctioning oil pump

Engine oil consumption too high

Oil level too high

Machine inclination too high (max. 25°)

Engine smoke

Blue

Qil level too high

Machine inclination too high (max. 25°)

Engine oil combustion (malfunctioning cylinder-head gasket)

White

Engine starting temperature too low

Fuel grade does not comply with specifications

Malfunctioning fuel injector

Coolant combustion (malfunctioning cylinder-head gasket)

Exteme misalignment of injection time

Black

Dirty air filter

Malfunctioning air filter maintenance switch or gage

Wrong valve clearance

Malfunctioning fuel injector (drips)

Wrong fuel injection pump setting
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5 Hydraulic system

5.1 Hydraulic pump

2 coupled gear pumps

Gear pump unit

Designation
Suction line Connection

Pressure line P1 connection

Pressure line P2 connection
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Pump unit: exploded view

O 00O

b

'

<.

I\

Item | Designation
4 Gear shaft set
5 Gear set
6 Lip seal
7 Sleeve
8 Sealing ring
9 Prop ring
10 Seal
11 Parallel pin
12 Parallel pin
13 Connecting shaft
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5.4
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5.3 Main valve block

Connections
Input P1

.k‘\\
Rotate
Shovel arm \
Machine s
travel (left) i
Stabilizer e ”
bladeltele- [ (M
scopic under- \
carriage e
Auxiliary ("
hydraulics %
Machine

|

travel (right)

SN

Swivel

./H
Bucket
Boom ./
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Legend

Main control lines

Connection Legend

B1 Rotation to the left

A1 Rotation to the right

B2 Stick cylinder rod side

B1 Stick cylinder base side

B3 Left-hand traveling drive reverse

A3 Left-hand traveling drive forward

B4 Stabilizer blade/telescopic undercarriage rod
side

A Stabilizer blade/telescopic undercarriage base
side

A5 Auxiliary hydraulics

B5 Closed

A6 Right-hand traveling drive forward

B6 Right-hand traveling drive reverse

A7 Swiveling cylinder rod side

B7 Swiveling cylinder base side

A8 Bucket cylinder base side

B8 Bucket cylinder rod side

A9 Boom cylinder rod side

B9 Boom cylinder base side

Pumpl/reservoir lines

Connection | Legend

P1 Pump 1 connection

P2 Pump 2 connection

T Reservoir line via non-return valve and filter in reservoir
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Main valve block diagram

@

[§| 170bar

(5
T et FP R

B1
1A1

Jeqose

B2

~

Tk
=

3 mETTIHE Xkay

B3
A3

5
k] fT‘IiX&T

B4
1A4

it

A5
B5

7

A

> METITHE Xpa]
]

|A6
'B6

[

wjr%w i

A7
B7

[

s SR

A8
B8

AR

A9
B9

" P 170bar

Rotate

Shovel arm

Machine travel (left)

Stabilizer blade/tele-
scopic undercarriage

Auxiliary hydraulics

Machine travel (right)

Swivel

Bucket

Boom
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Pressure limiting valves

Item | Designation

1 Primary pressure limiting valve P1

Secondary pressure limiting valve, swivel, right

Anti-cavitation valve

Primary pressure limiting valve P2

Secondary pressure limiting valve, swivel, left

Secondary pressure limiting valve, stick

~N| oo o B~ WDN

Anti-cavitation valve
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Pump assignment

Hydraulic supply by pump 1

+ Upper carriage rotation section
+ Stick section

+ Machine travel (left) section
Supplied by pumps 1 and 2

+ Stabilizer blade/telescopic undercarriage section
* Auxiliary hydraulics section
Hydraulic supply by pump 2

+ Machine travel (right) section

+ Swivel boom section

+ Bucket section

+ Boom section

Input P1

Rotating the
upper car-

. Pump 1
riage

Shovel arm

Machine
travel (left)
Stabilizer
bladel/tele-
scopic under-
carriage
Auxiliary
hydraulics

Pumps 1 and 2

Machine travel
(right)

Swivel

boom Pump 2

Bucket

Boom

Input P2
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5.4 Travel drive

o -©

:
|
7

J
N
Ny

Iltem | Designation
1 Drive shaft

Engine

Damping

Non-return valve

2
3
4 Brake valve
5
6

Connections

The hydraulic motor is slow-running Geroller motor without gears and with internal leak oil
drain.
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Function

Starting machine travel:
If high pressure is applied to a traveling drive, the brake valve is first moved in the corre-
sponding direction and the oil moves the eccentric gear of the Gerotor in the respective
direction of rotation.
Stopping:
As soon as no more pressure is applied to the traveling drive, the integrated brake valve
returns to its initial position by spring action.
This interrupts the oil flow from the motor.
A braking effect sets in and the excavator stops.
The brake valve is dampened for smooth braking.
This also works on slopes and keeps the excavator in its position.

) ’/’// //

/
S .
RS0 Q00000 ©O0 OO

LOCTITE#242 @
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Item | Designation Item | Designation
1 Geroller unit 19 | O-ring
2 | Geroller ring 20 | Propring
3 | Geroller star wheel 21 | Spring
4 | Geroller roller 22 | Control sleeve
5 | Housing assembly 23 | Pin
6 | Housing element (undercarriage side) 24 | Shaft
7 | Valve bushing 25 | Spacer washer
8 | Seal 26 | Xring
9 | Snapring 27 | Screw
10 | Housing element (torus wheel side) 28 | Screw
11 | Ball bearing 29 | Screw
12 | Snap ring 30 | Sealing washer
13 | Plug 31 | O-ring
15 | Control plate 32 | O-ring
16 | Geroller cover 33 | Type label
17 | Valve 34 | Rivet
18 | Valve 35 | Plug

5413
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5.5 Swivel unit

The swivel unit is a slow-running Gerotor motor without gears.

If the gear motor is not actuated, the feed lines are closed by the spool, i.e. the upper car-
riage stops and does not continue turning by itself.

E] Notice!

Ensure that the parts are in their exact positions when assembling the Gerotor.
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Swivel unit
(23
l_l_l_l_—l
Q0000090000 OO O ©
/A4
: .
S — \\ _______ [
“ G : T ~—— \L \\J
j ~ ! ' —
‘H“— ********* : —!—'—" ’ T T ;'[ I]”— —
{l | | e -Hy-
e = - i |
Gl Y\ — [
n-EP- A Ji =
HE=———— |-
/ N — : ﬂ\
D000 (3 0
Iltem | Designation Item | Designation
1 Screw 16 Qil sealing ring
2 Geroller 17 Dust seal
3 Shaft 18 O-ring
4 Geroller cover 19 Type label
7 Spacer washer 20 Rivet
8 Screwed flange 21 O-ring
9 Axial bearing ball race 22 O-ring
10 Output shaft 23 Ball check
1 Housing 24 Ball
12 Prop ring 25 Housing
13 Axial needle bearing 26 Spring
14 Bolt 5/16 — 2 UNF 27 Washer
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5.6 Swivel joint

Sealing

6

/ZQ\Q
e o ef
3 1
@
w
3

2{)

1
5

T@

~—
N

8-channel swivel joint

12
10 —]
9g—1
G Y 7
C 56 6
C 15 5
C 14 4
C 13 3
C 12 2
C 11 1
8 8
; ;9 i —
(2
/)
Item Connection Iltem | Designation
1aand 6a | Stabilizer blade cylinder 1-8 | Sealing rings
2aand 4a | Traveling drive (right) 9 PU prop ring
3aand 5a | Traveling drive (left) 10 | V sealing ring
7aand 8a | Telescopic undercarriage cyl- 1 Circlip
inder
12 Inside part
13 | Outside part

1= | oosen the circlip on the lower side.
= Pyll the swivel joint apart.
1= Replace the sealing rings.
1= Pysh the inside and outside parts together again.
= Insert the circlip again
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5.7 Mechanical control

Control levers

All hydraulic functions of the Vehicle are controlled mechanically.
Accessing the elements of the mechanical pilot control requires
removing the plastic trims — see chapter 5.9 Plastic trims on page 5-22.

Iltem | Connection Item | Connection
1 Joystick 5 Lock lever rocker
2 Bucket segment adjustment linkage 6 Boom segment adjustment linkage
3 Bucket segment rocker 7 Lock lever gas strut
4 Preheating start switch 8 Boom segment rocker

Setting the control levers
= Replacing damaged elements requires setting the control levers again.

= Modify the position of the adjustment linkage so that the lock lever can be locked and
unlocked easily without applying any force.

v Adjust the control levers so that they remain in their positions when the lock is released.
= The lock cannot be applied if the adjustment is not correct.
v Check for correct setting.
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Drive levers

Iltem Connection

1 Shackle on drive lever

2 Adjustment linkage
3 Lock

4 Lock linkage
5

Main valve block

Setting the drive levers
v Park the machine horizontally
v Adjust the length of the adjustment linkage so that the shackle on the drive lever
remains horizontal without any appreciable resistance in neutral position when the lock
is actuated.
w A correct setting ensures maximum operating comfort and best possible straight-
ahead driving features.

[E] Notice!

The pedals for the auxiliary hydraulics and for swiveling cannot be adjusted.

5-18



Hydraulic system

Lock lever

X

9
XXX X

Lock lever locked

b, BRI

1))

Lock lever open

@ Notice!
When the lock lever is locked, all control stand functions are locked and the exca-

vator is protected against unintentional operation of the levers.
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5.8 Malfunctions in the hydraulic system

Problem Possible causes

Hydraulic oil level too low
Hydraulic system without function

Malfunctioning control lever lock

Quick couplers not connected correctly

Hydraulic hammer does not work correctly Hydraulic oil quantity too high/too low

Hydraulic oil pressure too high/too low

5.9 Plastic trims

Removing the plastic trim on machines without ROPS bar

= Stop and secure the excavator
1= | 0osen clamp screws K on either side of the excavator.
v Fold away the plastic trim to the front and rear.
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Hydraulics diagram
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5.10 Hydraulics diagram (legend)

Item | Designation

Diesel engine

Gear pump

Main valve block
Swivel unit

Stick cylinder

Traveling drive (left)

Traveling drive (right)

Stabilizer blade cylinder

©| o N oo B~ W N

Telescopic cylinder
10 | Auxiliary hydraulics

—-

Swiveling cylinder

12 Bucket cylinder

13 Boom cylinder

14 Boom swivel/auxiliary hydraulics ball-type cock
15 Swivel joint

16 Pipe breakage protection

17 Oil filter

18 Measurement connection

19 Non-return valve

) - 2 O & O

Pressure accu- Spring-loaded so- Pressure limiting valve  Fixed displacement
mulator lenoid valve motor

‘u P = =

Reservoir line  Measure-  Stop cock Non-return valve
ment con- fice
nection

Throttle ori-

Variable displace-
ment motor

Fixed displace-
ment pump

S O

QOil cooler

Filter

Double variable dis-
placement pump

L]
o

Double-acting cylinder
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5.11 Hydraulics diagram
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Hydraulic system
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5.13 Hydraulics diagram (Dual Power option)

B Item | Designation
el T T T T T
gg D% ’ET 1| Diesel engine
28 3 2 | Gear pump
. o ®— BE2 3 | Main valve block
g% N %D 7777777777 e Q‘ 4 | Swivel unit
28 = [ W‘ 5 | Stick cylinder
2, T : i 5 6 | Traveling drive (left)
el = %D LIF : ‘ 7 | Traveling drive (right)
a° | B2 = 8 | Stabilizer blade cylinder
,,,,,,,, v | i | oo
| | | = 9 | Telescopic cylinder
‘ Jg ‘ | E - = ‘ 10 | Auxiliary hydraulics
z [ = r—ﬁﬂ mv [ o ‘ 11| Swiveling cylinder
= — 3 splomyoq o
TS : I : ) ; : i ] 12| Bucket cylinder
°  — ! S SpJDMUO. i
| ) =9 plomio) 3 i _— = — — | — 13 | Boom cylinder
[ ‘> E g§ i - [ 14 | Ball-type cock (stabilizer blade/undercarriage exten-
o 5 W y sion/retraction)
cod [ — i P,
e 538 ke ‘ L 15 | Swivel joint
83 o 5538 [ | - 16 | Pipe breakage protection
X3 = I L T «
53 i i HX T"T ‘HTW : o [ R 17 | Oil filter
. i L 77777777 - ! | . T 18 | Measurement connection
g © %D i ®! i H 19 | Non-return valve
HH | ! i 20 D
zE ouble ball-type cock
| L% I L 7
e i ressure switch
£ I 22 | Non-return valve
a5 + [ i
2 o - 23 | Quick coupler
) 0 %D @i@ﬂ :F, 17 |
8 - \ [
77777777 * | EA
| o1 £ ‘
3 |
= I =N = 3 spiomio) ‘ ‘ €8 T ‘ T
5 | =y - | FCGIETTW ¢!
< © fo——+ (SM i~ SpIoMoDT | ‘ NI
© \ ] [ o 2v! ‘
: } ? i ne z} !
L _J !
! S | : .ﬂ- £ :
£ R B Ly [
5 | |
|5 G |
ree_--- — I - I
| | 3ybu | e |
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5.14 Main valve block diagram

@

~ = o 0 O <t S 90w © © N~ Q 2 o
_ m,J<£ m < m << m J<£ < o < m < m < m < o _
|
.
— O E
@®
g8 75bar 250bar R 8
= O —o— =
- L L -
57| [B52
l O O
W il rA
1 1
- E L_,
| H H H H H H H H H H H H H H H H H H
e N T I o T — t - e
O o { it i F { '"Qj { |——(>j I HO-
J J J
H H H H H H H H H H H H H H H H
=0 = o
Main control lines Pumpltank lines
Connection | Legend Connection | Legend
A1,B1 Swivel unit P1 Pump 1 connection
A2, B2 Shovel arm P2 Pump 2 connection
A3, B3 Traveling drive (left) T1and T2 | Reservoir line via non-return valve and filter in reservoir
A4, B4 Stabilizer blade/telescopic undercarriage
A5 Auxiliary hydraulics
A6, B6 Traveling drive (right)
A7,B7 Swiveling cylinder
A8, B8 Bucket cylinder
A9, B9 Boom cylinder
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6 Electrical system

6.1 Ohmic law (current, voltage, resistance); Power

It describes the interrelation between current, voltage and resistance.
Current ‘I = Ampere (A)

Voltage “U” - Volt (V)

Resistance “R” — Ohm (€2)

! Mnemonic: A
Power

Power “P” — Watt (W)
P=Uxl=RxP=UIR

6.2 Measuring equipment, measuring methods

Multifunction measuring device

+ Measurements of values (U, R, I, f)

+ Continuity test

+ Diode test

Calculate the measuring range using known data (P, U, R, I) and set before measuring!
Observe AC/DC basic setting.

= AC = alternating current/voltage

= DC = direct current/voltage

Test device with acoustic and optical signal output
+ Continuity test in de-energized vehicle electrical system and of wiring harnesses.

Measuring methods - multifunction measuring device
+ Measuring current (starter switched on):
+ Connect in series to consumer.
+ Measuring voltage (starter switched on):
¢ Connect in parallel to consumer.
+ Measuring resistance (starter switched off):
¢ Connect in parallel to consumer.
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6.3 Cable color coding

6.4 Relays

Use, mode of function

Color Code
Black blk
Brown brn
Red red
Orange org
Yellow yel
Green grn
Blue blu
Violet vio
Gray gry
White wht
Pink pnk

86 30
85 87 87a
Fig. 1:  Terminal description on relay

Relays are used for switching electric loads (high currents) whereby the control power of
the relay coil is relatively low. Relays can therefore be controlled by microelectronics or
microswitches (for example, touchpad keyboards, sensors). The switch contacts can be
make-contact, break-contact or changeover switches. These undertake the actual switch-
ing function.

Zero-center relay

86 = Startofcoil  (control line)

85 = End of coil (ground)

30 = Input (load line)

87 = Make-contact switch output (load line)
87 a= Break-contact switch output (load line)
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6.5 Electrical system

Fuses behind the right-hand trim

Electrical system

Dynamo 12V20A

Starter 12V 1.1 kW (1.5 hp)

Battery 12V 30 Ah

Power outlet e.g. for 12V power outlet; 15 A max.

Rated current

Fuse no. (A) Protected circuit

F1 40A Main fuse; Air-pressure sensor/output adaptation

F2 10A Fuse: relay, indicator, cutoff solenoid
Fuse:

F3 10A travel signal
(option)

F4 10A 12 V power outlet
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Relays behind the right-hand trim

e

Relay no. Protected circuit

K7 Starting relay

K8 Cutoff solenoid time lag relay 1s
K9 Cut-off solenoid switching relay

Fig.4:  Relays

Fuses and relays with Dual Power option

If the machine is equipped with the Dual Power option, the fuses and relays are located
under the base plate.

Fuse no. a?)ted ourrent Protected circuit
F1 40A Main fuse; Air-pressure sensor/output adaptation
F2 10A Fuse: relay, indicator, cutoff solenoid
Fuse:
‘ - e F3 10A travel signal (option)

Fig.5: Fuses and relays with Dual Power option battery control (Dual Power option)
F4 10A 12 V power outlet
Relay no. Protected circuit
K7 Starting relay
K8 Cutoff solenoid time lag relay 1s
K9 Cut-off solenoid switching relay
K116 Battery monitor

Fig. 6: -Relay
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6.6 Control lever push button
Right handle

Iltem |Designation

1 Horn

Fig. 7:  Right handle

6.7 Working light

Item  |Designation

2 Working light rotary switch
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6.8 Dynamo

Fig.8:  Dynamo

6.9 Rectifier

Fig.9:  Rectifier

6.10 Starter

Fig. 10:  Starter

The dynamo supplies the alternating current (rectified by the rectifier) to the electric con-
sumers and for charging the battery.

Iltem

Designation

1

Alternating voltage to rectifier

Rectifier R rectifies the dynamo voltage.

Wiring:

Color Assignment

Blue Alternating voltage (dynamo)

Black Ground

Red Battery +

Orange 12V starter

Brown Start interlock

Yellow Charge indicator light

Iltem  |Designation

1 Connection S starting relay
2 Connection B battery
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6.13 Engine wiring harness legend

nr. To To Color mm2 Function nr. To To Color mm2 Function
1 | Battery F11 red 6 12V 30 42 | GND M9 blk 1 Ground
2 | S11 A3 red 25 12V 30 43 | GND V1 blk 1 Ground
3 | F12 S1/2 red 4 12 V 30 starter 44 | K8 V1 blk 1 Ground
4 | F12 K9/30 red 25 12V 30 relay 45 | K8 K7/85 blk 1 Ground
5 | S1/6 F211 blu 25 12 V/15 fuses 46 | GND E11/2 blk 1 Ground
6 | Fn F2/1 blu 25 12 V15 fuses 47 | GND B1 blk 1 Ground
7 G1 A3 blu/red 25 Generator 48 | GND X1/6 blk 1 Ground
8 | G1 A3 blu/red 25 Generator 49 | X2/2 X1/6 blk 1 Ground
9 | S1/7 K7/30 wht/red 25 Starter 52 | GND B53.112 blk 1 Ground
10 | M1 K7/87a wht/red 25 Starter 53 | GND Y114/2 blk 1.5 Ground
1M1 YN K9/87 wht 25 Pull contact cutoff solenoid 54 | XE90/1 X212 blk 1 Ground
12 | R1 S1/4 brn 4 Preheating 57 | B53/1 Y114/1 blu 1 Holding contact
13 | S1/8 S1/3 brn 4 Preheating 58 | B53/3 Y114/3 wht 15 Pull contact
14 | A3 X1/8 pnk 1 Charge indicator light 59 | F4/2 X1/3 red 1 12V 30
15 | S3 X1/5 blk/grm 1 Engine temperature switch 60 | XE90/12 X113 red 1 12V 30
16 | S2 X1/4 wht/grn 1 Engine oil pressure 61 | XE90/5 X1/4 wht/grn 1 Engine oil pressure
18 | B1 X119 vio/blk 1 Fuel level indicator 62 | XE90/6 X111 blu 1 12 V/15 indicating instrument
19 | A3 K7/86 brn/blk 1 Start interlock
20 | K8 K9/86 blu/blk 1 Cutoff solenoid relay
21 | K8 K9/85 pnk/blk 1 Cutoff solenoid relay
22 | F2I2 K8 blu 1 12 V/15 relay
23 | V1 K8 blu 1 12 V15 relay
24 1 V1 M9 blu 1 Fuel pump
25 | A3 M9 blu 1 12 V/15 regulator
26 | A3 Y1/2 blu 1 Holding contact cutoff solenoid
27 | F212 X1 blu 1 12 V/15 indicators
30 | F3/2 X112 gmn 1 12V lights, horn
31 | F3/2 B2 gmn 1 12V lights, horn
32 | E111 X117 grniyel 1 Working lights
33 | B2 X21 org/blk 1 Horn
35 | B53.1/4 K9/30 red 1.5 12 V/30 relay
36 | B53.1/5 S1/5 blu 1.5 12 V15
37 | B53.1/6 K7/30 wht/red 1.5 Starter
38 | F1/1 2 red 1.5 12 V/30
40 | GND A3 blk 1 Ground
41 | GND Y1/3 blk 1 Ground

¢
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Cutoff solenoid

F1/40A

F4/10A
F3/10A
F2/10A

a

Cutoff sole-
noid timer
Starter Yii4 o
Generator M1 Engine restriction Engine oil pressure
Gl solenoid e GND
40,
2 42,
Rectifier ? .
53
Cutoff solenoid Battery
—, Preheating Bot
Y1
R1
- 7Air—pressure sensor
Engine temperature switch
e empera XES0
S3 1
‘5‘4949 37&2\1
[132]30]e

X1 DL@F
5614

15 s

32
46

18]

Working lights

Ell

Fuel sensor

Bl

Start relay
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6.16 Wiring harness for indicators

Engine oil pressure
H4

Charge indicator light

HS
9| 18 | 15 |9 .
Y1 o 14 674 Empty reservoir
x| —— _
1] 32 [325,] H10
o0 27 [ A\
Engine temperature
H3
Hour meter
P1
Power outlet
X19
nr. To To Color mm? Function
14 | X1/8 H5 pnk 1 Charge indicator light
15 | X1/5 H3 blk/grn 1 Engine temperature switch
16 | X1/4 P1 wht/gm 1 Hour meter
17 | X1/4 H4 wht/gm 1 Engine oil pressure
18 | X1/9 H10 vio/blk 1 Fuel level indicator
27 | X11 P11 blu 1 12 V/15 indicators
27a| P11 H3 blu 1 12 V15 indicators
28 | H10 H3 blu 1 12 V/15 indicators
29 | H10 H4 blu 1 12 V/15 indicators
32 | X1t X112 grn/yel 1 Working lights
34 | X112 X19 grn/yel 1 Power outlet
48 | X1/6 P1 blk 1 Ground
50 | X1/6 H5 blk 1 Ground
51 | X1/6 X19 blk 1 Ground
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6.17 Cable power supply for the operating hour meter

H3

H3.1

Pl
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6.18 Traveling signal wiring harness (option)

o " swsl

—
-
XS .~ s0782

1200

7
S —
A
3

Xe X1 X1.1

1 1 (X1/72)

‘s AN
§ = & 9 9 (Xe/2)

Strand | From To mm? Color
1 X111 1 blu
2 X1/1 | S7841 1 blk
3 X111 | S78.2 1 blk
4 S78.1 | X2/ 1 blu
5 S78.2 | X2/1 1 blu
6 S78.1 X3 1 red
7 S78.2 X3 1 red
8 X212 | X112 1 blk
9 X1.112 1 blk
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6.19 Horn wiring harness

Xe (B

Strand | From To Color mm? Function
33 X211 S55 | org/blk 1 Horn
49 X2/ S55 | blk 1 Ground

33

49

Horn push button

S22
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6.20 Battery lead

Battery lead + 90° G Plus lead (red)
45° <S> F Position 1 Position 2
00 BN E ECH,  _ _ _ _ [ HoE

Red _I +A
i I B = ) =

o

Red

Minus lead (black)

Position 1 Position 2
E O[] | OE
Position 2
Battery lead — i
) [
Position 1 1 Black
E © ":| | I Black
D |2
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6.21 Indicating instrument wiring harness (Dual Power option)

nr. To To Color mm? Function nr. To To Color | mm? Function

14 | X1/8 H5 pnk 1 Charge indicator light 29 | H10 H4 blu 1 | 12 V/15indicators

15 | X1/5 H3 blk/grn 1 Engine temperature switch 32 | X7 S16/1 grn/yel 1 | Battery monitor

16 | X1/4 V212 wht/grn 1 Hour meter 32a| X1/2 $16/2 grn/yel 1 | Battery monitor

16a | V2/3 P1 wht/gm 1 Hour meter 34 | X112 X19 grniyel 1 | Power outlet

17 | X1/4 H4 wht/gm 1 Engine oil pressure 39a | X1/3 van gmn 1 | Pressure switch for unit
18 | X1/9 H10 vio/blk 1 Fuel level indicator 39| Va/1 V42 gmn 1 | Pressure switch for unit
27 | X111 A blu 1 12 V/15 indicators 48 | X1/6 P1 blk 1 | Ground

27a | V4N H3 blu 1 12 V/15 indicators 50 | P1 H5 blk 1 | Ground

27b | V413 P1/3 wht 1 Hour meter 51 | X1/6 X19 blk 1 | Ground

28 | H10 H3 blu 1 12 V/15 indicators

X1

B\

Working lights

S16

Power outlet

X19

VAL V4
* HE—

o R EEE

Engine oil pressure

14

Charge indicator light

HS

Fuel sensor

H10

Engine temperature

H3

Hour meter

P1
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6.22 Legend of engine/chassis wiring harness (Dual Power option)

nr. To To Color mm2 Function nr. To To Color mm2 Function
1 | Battery F1/1 red 6 12V 30 39a | S96/2 X113 gmn 1 Pressure switch for unit
2 | s11 A3 red 25 12V 30 40 | GND A3 blk 1 Ground
3 | F12 S1/2 red 4 12 V 30 starter 41 | GND Y1/3 blk 1 Ground
4 | F12 K9/30 red 25 12V 30 relay 42 | GND M9 blk 1 Ground
5 | S1/6 F2/1 blu 25 12 V15 fuses 43 | GND V1 blk 1 Ground
6 | F3/1 K9/30 blu 25 12 V/15 fuses 44 | K8 V1 blk 1 Ground
7 G1 A3 blu/red 25 Generator 45 | K8 K7/85 blk 1 Ground
8 | G1 A3 blu/red 25 Generator 45a | K7/85 K119/85 blk 1 Ground
9 | S1/7 K7/30 wht/red 25 Starter 46 | GND E11/2 blk 1 Ground
10 | M1 K7/87a wht/red 25 Starter 47 | GND B1 blk 1 Ground
1] Y11 K9/87 wht 25 Pull contact cutoff solenoid 48 | GND X1/6 blk 1 Ground
12 | R1 S1/4 brn 4 Preheating 49 | X212 X1/6 blk 1 Ground
13 | S1/8 S1/3 brn 4 Preheating 52 | GND B53.1/2 blk 2 Ground
14 | A3 V1/3 pnk 1 Charge indicator light 53 | GND Y114/2 blk 25 Ground
15 | S3 X1/5 blk/grn 1 Engine temperature switch 54 | XE9Q0/1 X2/2 blk 1 Ground
16 | S2 X1/4 wht/grn 1 Hour meter 55 | GND K116/31 blk 1 Ground
18 | B1 X1/9 vio/blk 1 Fuel level indicator 57 | B53/1 Y114/1 blu 25 Holding contact
19 | A3 K7/86 brn/blk 1 Start interlock 58 | B53/3 Y114/3 wht 25 Pull contact
20 | K8 K9/86 blu/blk 1 Cutoff solenoid relay 59 | F4/2 S96/1 red 1 12V 30
21 | K8 K9/85 pnk/blk 1 Cutoff solenoid relay 60 | F4/2 XE90/12 red 1 12V 30
22 | F212 K8 blu 1 12 V15 relay 61 | XE90/5 X1/4 wht/grn 1 Engine oil pressure
22a | F212 K119/30 blu 1 12 V15 relay 62 | XE90/6 X111 blu 1 12 V/15 indicating instrument
23 | A3 K8 blu 1 12 V/15 regulator 63 | K116/30 K116/15 grnlyel 1 Battery monitor
24 | K119/87a M9 blu 1 12 V/15 relay 64 | E111 K116/87 grn/yel 1 Working lights
25 | V1 M9 blu 1 12 V15 fuel pump 65 | K116/87a V3/2 grniyel 1 Battery monitor
26 | V1 Y1/2 blu 1 Holding contact cutoff solenoid 66 | V3/3 X1/8 pnk 1 Charge indicator light
27 | K119/30 X1 blu 1 12 V/15 indicators
30 | F3/2 X112 gmn 1 12 V lights, horn
31 | F312 B2 [olig} 1 12V lights, horn
32 | K116/30 X7 grniyel 1 Battery monitor
33 | B2 X2/ org/blk 1 Horn
35 | B53.1/4 F31 red 2 12 VI30 relay
36 | B53.1/5 S1/5 blu 2 12 V15
37 | B53.1/6 K7/30 wht/red 2 Starter
38 | F11 2 red 1.5 12 V/30
39 | K119/86 X1/3 grn 1 Pressure switch for unit
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Starter
Generator M1
Gl
- 10
Rectifier
o
)

| 300

Engine restriction
solenoid

Y114

Engine oil
se GND
g B

6.23 Engine/chassis wiring harness (Dual Power option)

Cutoff sole-
noid timer

LS00

A

-

Engine temperature switch

S3

L 400
| ET; | % b
L/
Cutoff solenoid Battery
Preheating
Y1 B
R1
S1 XESO
L 180

Air-pressure sensor

BS3

BS31

Engine

stop Battery monitor N
K119 K16 M
HEll [k [(gE
M gazfions
o[ 15[ |\ [y R

E F4/10A
F3/100
Fo/100

Starting relay

K7

L 300 ,/)_

Pressure switch for unit

Fuel sensor

Bl

$96

Boom working
light

Ell

Horn

Be
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6.24 Seat console wiring harness

B19

Quickhitch
S40

Rotating beacon

S18

Wiper

130
119

12 V power outlet
E15

Fan

X10

X3

ANP1 180923

Quickhitch
pressure switch

Quickhﬁh relay
Bl4 K17

XF2 XG1

20-24 33-36

| L 750
° N
AF8 10L3611£\1/13]1141115
86-89 120,{21122,123,127

M4

$89

Safety switch

P8 Quickhitch
S30
GND2
10124125126

N

-
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6.25 Wiring diagram

nr. Designation
=
13 A3 | Regulator
o Hé H3 HS H10 B1 | Fuelindicator
g
- = ® P1 1M ® ® B2 | Hom
=
= -
Steqiz (2[5 47 S 2 3 E11 | Working lights
1 {m ] r
a 10A 10A F1 | Master fuse
F2 | Fuse: relay, indicator, cutoff solenoid
g E X19
= 3 F3 | Fuse: hom, working light
G1 | Dynamo
X1 rL G2 | Battery
- [~ s o E o Q ’!‘ I~ H3 | Engine temperature indicator light
O—O 1 ]2 T’ 4 6 8 19 H4 | Engine oil pressure indicator light
—_— o | L3 =4 o |a = =,
ot blbl bk bn or ye z (3 E4 % = i E3 E H5 | Dynamo charge function indicator light
~
'E ‘ﬁ E E H10 | Fuel level indicator light
X11,1 @ K7 | Start high-current relay
X112 K8 | Time lag relay 1s cut-off solenoid
K9 | Cutoff solenoid switching relay
. M1 | Starter
<
i 5781 3782 M9 | Fuel pump
g P1 | Hour meter
a1 2
=4 K8 R1 | Glow plug
= P
I._J SESE X3°_ S1 | Preheating start switch
@
K7 B2 S2 | Engine oil pressure switch
: EXH (KA
{ { 83 | Engine temperature switch
g |Z
[ = |[= 855 | Horn push button
Y1 | Cutoff solenoid
. x2| L
; i<
g S {
=
F1 K9
4OA . 2 1
X2.1 X2.1
=
EA
=
Il
a
B__ |50
R E1
@2_L+ M Y1 wy M9 S2 S3 B1m 83
A4 @ A 4 @ A4 @ @
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6.26 Wiring diagram Tier IV (Yanmar)

= - nr. Designation
< A3 | Regulator
g Hé H H HQ B1 | Fuelindicator
- ® ® o
2 F2 F3 om
Steg123 (%[5, S []
V e e 1 2 10A 10A [ B53 | Atmospheric pressure sensor
g '§ X0 E11 | Working lights
F1 | Master fuse
| F2 | Fuse: relay, indicator, cutoff solenoid
X1 l ,J\ l F3 | Fuse: horn, working light
|S |7 G1 | Dynamo
1 |2 4 6 8 [
Z |9 =l=zl=zlg [ % G2 | Battery
z = |=
Z § N S = = H3 | Engine temperature indicator light
S B3 =
30° H4 | Engine ol pressure indicator light
XE9Q 12 - -
@ 0'5 H5 | Dynamo charge function indicator light
6 H10 | Fuel level indicator light
1 K7 | Start high-current relay
K8 | Time lag relay 1s cut-off solenoid
K9 | Cutoff solenoid switching relay
= X111 a M1 | Starter
H X112 M9 | Fuel pump
P1 | Hour meter
R1 | Glow plug
§1 | Preheating start switch
§ S784 S78.2 9
g S2 | Engine oil pressure switch
3
1 > wa 83 | Engine temperature switch
= RO P
ﬂ S55 E X3 $55 | Horn push button
K7 ks R o |e B2 Y1 | Cutoff solenoid
3 pY 2 |E [=2 — .
a efa S o Y114 | Diesel engine limitation solenoid
g |2
[ ==
_ ° X2 -
3
Q 1 [2
=
K9
] 2 1
X241 X241
£
3
a
g ENn
. me R1 - wy M 2 S3g B 83
PY
\ 4 A @ A \ 4 @ \ 4
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6.28 Wiring diagram (Dual Power option)

w2y
Bl (J;)
H Bl s g
® "' | P
3
B
B
Z
g
Stgquzy 4,15 lsn :
V i et 1yl 3
) i
x19(1i)
Xl x
&ﬂ] 152[I] d 524&65109
g E g SEEFIERR
SE R R
XES0 12
5
6
1
X111
o X112
1Y)
" i
Fl $78.1 S78.2
& el
g K
= S5
_so gKm B 0 B2
C o g E|?c;,.. S -
b X2 K ®
d )
L T -
F1 K
164 “"‘ﬂ] - w1 d e §
A
S o)
w
2 o]
50
@l "o " wy M s2 S En B 8

nr. Designation
A3 | Regulator
B1 | Fuellevel indicator
B2 | Hom
B3 | Travel signal
B53 | Atmospheric pressure sensor
E11 | Working lights
F1 | Master fuse
F2 | Fuse, display, cut-off solenoid, relay
F3 | Fuse: horn, working light
G1 | Dynamo
G2 | Battery
H3 | Engine temperature indicator light
H4 | Engine oil pressure indicator light
H5 | Charge indicator light
H10 | Fuel level indicator light
K7 | Starting relay
K8 | Cutoff solenoid time lag relay
K9 | Cutoff solenoid switching relay
K116 | Battery monitor
M1 | Starter
M9 | Fuel pump
P1 | Hour meter
R1 | Glow plug
$1 | Starter
S2 | Engine oil pressure switch
83 | Engine temperature switch
$16 | Working light switch
855 | Horn push button
§78.1 | Drive signal switch
§78:2 | Drive signal switch
$96 | Pressure switch
V1 | Diode
V1.1 | Diode
V1.2 | Diode
Y1 | Cutoff solenoid
Y114 | Diesel engine limitation solenoid

6-27



Options



Options

7 Options

7.1 Rollbar

Lowerable ROPS rollbar

Fig.2:  Lowerable ROPS rollbar (option)

Article numbers for options and retrofit kits: please refer to the spare parts list.
ROPS - Roll Over Protection Structure

A Danger!

The ROPS rollbar is very heavy, folding it up and down, or lowering and raising
it, is very

Dangerous!

v Use suitable lifting gear and auxiliary means to lower, raise and fold the roll-
bar up and down.
Always fasten the lap belt if the rollbar is folded up.
Do not use the lap belt without the rollbar!
Accident hazard!

In case of structural damage on the rollbar, replace it immediately otherwise
safety is no longer ensured!

Raising/lowering the rollbar:

@ Notice!

For safety reasons, always use the ROPS bar if it is fitted on your machine.

Bracket P for installing a rotating beacon is located on top of the rollbar.

Raising the rollbar:

v Park the machine on level ground

1= Stop the engine

= [ ocking the control lever

v nstall suitable lifting gear on the rollbar

1= Remove the lock nuts and screws A on either side

v= Slowly and carefully raise the rollbar with suitable lifting gear and auxiliary means
1= Insert the Screws again on either side and secure them with the lock nuts

Lowering the rollbar:

= Park the machine on level ground

1= Stop the engine

v [ ocking the control lever

v nstall suitable lifting gear on the rollbar

= Remove the lock nuts and screws A on either side

v Slowly and carefully lower the rollbar with suitable lifting gear and auxiliary means
w= [nsert the screws again on either side and secure them with the lock nuts
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Lowering and raising the rollbar
Lowering the rollbar:
v Park the machine on level ground
1= Stop the engine
= [ ocking the control lever
1= Install suitable lifting gear on the rollbar
1= Remove the split pins and pins B on either side

v= Slowly and carefully lower the rollbar with suitable lifting gear and auxiliary means
toward C, as far as it will go S.

Raising the rollbar:

1= Park the machine on level ground

1= Stop the engine

1= [ ocking the control lever

1= Install suitable lifting gear on the rollbar

v= Slowly and carefully raise the rollbar with suitable lifting gear and auxiliary means
1= Fit pins B again on either side and secure them with the split pins

A Danger!

The ROPS rollbar is very heavy, folding it up and down, or lowering and raising
it, is very

Lowerable ROPS rollbar

Dangerous!

v Use suitable lifting gear and auxiliary means to lower, raise and fold the roll-
bar up and down.

Always fasten the lap belt if the rollbar is folded up.
Do not use the lap belt without the rollbar!

Accident hazard!

In case of structural damage on the rollbar, replace it immediately otherwise
safety is no longer ensured!

E] Notice!

For safety reasons, always use the ROPS bar if it is fitted on your machine.

Fig.3:  Raised ROPS rollbar (option)

Bracket P for installing a rotating beacon is located on top of the rollbar.
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Raising/lowering the rollbar:

Raising the rollbar:

v Park the machine on level ground

1= Stop the engine

v | ocking the control lever

v [nstall suitable lifting gear on the rollbar

= Remove the linch pins and pins A on either side

w= Slowly and carefully raise the rollbar with suitable lifting gear and auxiliary means
= Fit pins A again on either side and secure them with the linch pins

Lowering the rollbar:

v Park the machine on level ground

1= Stop the engine

1 | ocking the control lever

v nstall suitable lifting gear on the rollbar

1 Remove the linch pins and pins A on either side

Fig.4:  Lowered ROPS rollbar (option) w= Slowly and carefully lower the rollbar with suitable lifting gear and auxiliary means
= Fit pins A again on either side and secure them with the linch pins
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7.2 ISO/SAE changeover (option)

A Danger!

Accident hazard due to modified control lever operation! Can cause serious
injury or death.

Accident hazard!

1= Change over the controls only on level and firm ground, and only if the
starting key is removed.

v Ensure that you know which control mode has been selected before start-
ing work.

A Attention!

The spool segment function remains the same when changing over (ISO/
SAE), only the control lever functions are changed.

The changeover is located under both covers 1 on the control stand.
Changeover is possible between ISO controls A (Europe) and SAE controls B (USA).

v Park the machine on firm, level and horizontal ground, lower the boom to the ground,
stop the engine and remove the starting key.

1= Raise covers 1.
vz Slide the knurled sleeve 2 upward, and hold, unhitch and grease it.

vz Slide the knurled sleeve 2 upward and hitch it into ball pin A or B as required.
The sleeve is safely locked if it is firmly connected with the ball pin and if it is engaged
in the lower position.

= | ower covers 1.

Fig. 5:  Control stand covers

Fig.6:  Ball pin position

Wiring diagram | Controls

A ISO controls (Europe) Ball pin position A (inside)

B SAE controls (US) Ball pin position B (outside)

Fig. 7:  ISO/SAE changeover
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7.3 Travel signal (option)

A signal sounds if a drive lever is actuated.

A Danger!

Accident hazard during forward/backward machine travel. Serious crushing
hazard causing death or serious injury.

= Do not allow anyone to stay in the danger zone.
1= Do not rely on the travel signal under any circumstances.

Signal transmitter A is located behind trim B on the control stand.

Cable assignment — see chapter 6.18 Traveling signal wiring harness (option) on
page 6-16.

Fig. 8:  Travel signal
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7.4 Telematic

O XS ...

—
Modal ME301-2
Type 74000321
S/N 228892 —
Contains FCC-1D: N7NQ2687

(E1) om0 s516C €0682

57-00-228802.3

L TP

Fig.9:  Telematic

Connections

After installing the Telematic system, module A is enabled and sends data to the Telem-
atic web portal.

Technical data

+ This works in 90 countries with currently 160 roaming partners with a GPRS data
network.

+ The GPS receiver registers the movements and has a low power consumption.

+ Backup battery for additional safety with an autonomy time of 48 — 96 hours.

+ Supplies additional information via the web-based Telematic software.

+ Module has 3 digital inputs and one digital output of which 2 digital inputs (engine and
starter) are assigned at the factory. One input and output is freely assignable with other
functions, such as for monitoring an additional heating system or particulate-soot filter
or controlling these functions via SMS.

+ Certified according to IP67.

Iltem | Connection Color | Designation

1 Power supply rd 12 V permanent plus via a series-connected 1 ampere high-speed fuse

2| Ground bl -

3 Digital input 1 wh Engine START/STOP signal

4 | Digital input 2 bn Starter ON/OFF signal

5 Digital input 4 pk Not assigned at the factory. Can be used for determining an operating state.
The digital output of the module can be used for enabling/disabling additional functions via

6 Diaital outout 1 o SMS, such as an auxiliary heater.

9 P y Important: Selection is only possible for comfort functions. Remote-control of safety-relevant

functions or functions affecting handling is prohibited under all circumstances.

Functional check/diode

LED mode

Operating state

The unit is connected with the GSM network and the GPS module is navigating

Steady green light with short, red flashing interruptions > all is OK

No light The unit is not connected with a power source
Steady red light The unit is supplied with power, but is not connected with a GSM network
Short red flashing The unit is supplied with power and is connected with a GSM network

Steady green light

The unit is navigating (fixed GPS satellite position)
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Options

7.5 Zero-emission Dual Power drive

+ Diesel operation is identical to standard version.

+ During HPU operation, this unit ensures the oil supply by means of a connection on the
travel gear (via the swivel joint to the double ball-type cock).

+ Diesel engine OFF: oil flows from HPU to main control block.
= Return via double ball-type cock and swivel joint to HPU.
+ Diesel engine ON: oil from hydraulic pump to main control block.
w Return via double ball-type cock and return filter to hydraulic oil reservoir.
Overview

Item | Designation

1 | Hydraulic oil reservoir

Return

Supply
Hydraulic pump

Main control block

Swivel joint

2
3
4
5 | Double ball-type cock
6
7
8

Couplings
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