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Environment
It is strictly prohibited to drain off oil into the soil, 
the sewer system or into natural waters. Old oil 
must be disposed of according to applicable envi-
ronmental regulations. If in doubt you should con-
sult your local authorities.

Hydraulics
l Always relieve the pressure in the hydraulic system 

before disconnecting any lines. Hydraulic oil escap-
ing under pressure can penetrate the skin and 
cause severe injury.

l Always make sure that all screw fittings have been 
tightened properly and that hoses and pipes are in 
mint condition before pressurizing the system 
again.

l Hydraulic oil leaking out of a small opening can 
hardly be noticed, therefore please use a piece of 
cardboard or wood when checking for leaks. When 
injured by hydraulic oil escaping under pressure 
consult a physician immediately, as otherwise this 
may cause severe infections.

l Do not step in front of or behind the drums, wheels 
or crawler tracks when performing adjustment work 
in the hydraulic system while the engine is running. 
Block drums, wheels or crawler tracks with wedges.

Reattach all guards and safety installations after 
all work has been completed.

Environment
It is strictly prohibited to drain off oil into the soil, 
the sewer system or into natural waters. Oil oil 
must be disposed of according to applicable envi-
ronmental regulations. If in doubt you should con-
sult your local authorities.

Fuels

! Danger
Repair work shall only performed by appropriately 
trained personnel or by the after sales service of 
BOMAG.

Follow the valid accident prevention instructions when 
handling fuels.
The following notes refer to general safety precau-
tions for danger free handling of fuel.
Fuel vapours not only are easily inflammable, but also 
highly explosive inside closed rooms and toxic; dilu-
tion with air creates an easily inflammable mixture. 
The vapours are heavier than air and therefore sink 
down to the ground. Inside a workshop they may eas-
ily become distributed by draft. Even the smallest por-
tion of spilled fuel is therefore potentially dangerous.

l Fire extinguishers charged with FOAM, CO2 GAS 
or POWDER must be available wherever fuel is 
stored, filled in, drained off, or where work on fuel 
systems is performed.

l The vehicle battery must always be disconnected, 
BEFORE work in the fuel system is started. Do not 
disconnect the battery while working on the fuel 
system. Sparks could cause explosion of the fuel 
fumes. 

l Wherever fuel is stored, filled, drained off or where 
work on fuel systems is carried out, all potential ig-
nition sources must be extinguished or removed. 
Search lights must be fire proof and well protected 
against possible contact with running out fuel.

Hot fuels
Please apply the following measures before draining 
of fuel to prepare for repair work:
l Allow the fuel to cool down, to prevent any contact 

with a hot fluid.
l Vent the system, by removing the filler cap in a well 

ventilated area. Screw the filler cap back on, until 
the tank is finally emptied.

Synthetic rubber
Many O-rings, hoses, etc. are made of synthetic ma-
terial, a so-called fluorocarbon elastomer. Under nor-
mal operating conditions this material is safe and does 
not impose any danger to health.
However, if this material becomes damaged by fire or 
extreme heat, it may decompose and form highly 
caustic hydrofluoric acid, which can cause severe 
burns in contact with skin.
l If the material is in such a state it must only be 

touched with special protective gloves. The protec-
tive gloves must be disposed of according to appli-
cable environmental regulations immediately after 
use.

l If the material has contacted the skin despite these 
measures, take off the soiled clothes and seek 
medical advice immediately. In the meantime cool 
and wash the affected area of skin over a sufficient 
time with cold water or lime water.

Poisonous substances
Some of the fluids and substances used are toxic and 
must under no circumstances be consumed. 
Skin contact, especially with open wounds, must be 
avoided. 
These fluids and substances are, amongst others, 
anti-freeze agents, hydraulic oils, fuels, washing addi-
tives, refrigerants, lubricants and various bonding 
agents.
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Feather keys and keyways

! Caution
Feather keys may only be reused if they are free of 
damage.

Fig. 4 

l Clean and thoroughly examine the feather key.
l Deburr and thoroughly clean the edges of the key-

way with a fine file before reassembling.

Ball and roller bearings

! Caution
Ball and roller bearings may only be reused if they 
are free of damage and do not show any signs of 
wear.

Fig. 5 

l If a ball or roller bearing of a bearing pair shows de-
fects, both ball or roller bearings need to be re-
placed.

l Remove any lubricant residues from the ball or roll-
er bearing to be examined by washing it with gaso-
line or any other appropriate degreasing agent. 
Ensure strict cleanliness.

l Check balls or rollers, running surfaces, outer faces 
of outer races and inner faces of inner races for vis-
ible damage. Replace the ball or roller bearing if 
necessary.

l Check the ball or roller bearing for clearance and re-
sistance between the inner and outer races, replace 
if necessary.

l Lubricate the ball or roller bearing with the recom-
mended type of grease before assembly or reas-
sembly.

l On greased bearings (e.g. wheel bearings) fill the 
space between ball or roller bearing and outer seal 
with the recommended type of grease before as-
sembling the seal.
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System Gear pump
Displacement cm3/rev 22.5
Max. steering pressure bar 190 ± 10

Steering valve Danfoss
Type OSPL 630 LS
System Rotary valve

Working valve
Type SP-2675-10/4SP-08PC
Pressure limitation steering, gate, 
cross-slope

bar  160 ± 10

Pressure limitation rotor up/down bar  200 ± 10

Priority valve
Type OLS80

Proportional valve, water injec-
tion
Type YC-551-32
High pressure limitation bar  200 ± 10
Max. water injection quantity l/min  500

Flow control valve, intercooler
Type HY/VHR4

Rear axle
Type 305/276/251; Steering axle
Differential Fixed value lock
Degree of locking % 45
Reduction ratio differential/tandem/
wheel

54.8

working pump
Type HYZ
System Gear pump
Max. displacement cm3/rev 8

Other details
Charge circuit filter micron 12
Return flow filter micron 80
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4.4 Running-in instructions
The following service work must be performed 
when taking new machines into operation.

! Caution
Up to approx. 250 operating hours check the en-
gine oil level twice every day.

Depending on the load the engine is subjected to, 
the oil consumption will drop to the normal level 
after approx. 100 to 250 operating hours.

After a running time of 15 minutes retighten the V-
belts for generator and air conditioning compres-
sor*.

Maintenance after 50 operating hours
l Change engine oil and oil filter cartridge.
l Change all fuel filters.
l Retighten bolted connections on intake and exhaust 

tubes, oil sump and engine mounts.
l Retighten all bolted connections on the machine.

Maintenance after 250 operating hours
l Change the oil in the front drive gears.
l Change the oil in the planetary drives of the rear 

axle
l Change the oil in the rear axle reduction gear
l Change the oil in the rear axle.

Maintenance after 500 operating hours
l Change the oil in the front drive gears.
l Change the oil in the planetary drives of the rear 

axle

Special intervals
l Switch the air conditioning on every month for about 

10 minutes.

* Optional equipment
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Overview of structural symbols
The structural identification overview represents the structure of the machine with respect to equipment, func-
tions and installation locations.
Structuring symbols are mainly abbreviations for machine parts/machines, functions and installation locations, 
which were derived from designations in English.

Fig. 19 Example: MPH122-2

Fig. 20 Example: MPH122-2
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5.3 Identification of switch blocks in the wiring diagram

Switches of modular design
l For normally open contacts the contact symbols "_3/_4" are used.
l For normally closed contacts the contact symbols "_1/_2" are used.

In combination with the contact block numbering described above each individual connection is clearly defined.

Fig. 30 

Example:
The contact block marked with the "circle" is referred to as "43"/ "44" if it is a normally open contact and "41" / 
"42" if it is a normally closed contact.
The contact block marked with "X" is referred to as "23"/ "24" if it is a normally open contact and "21" / "22" if it 
is a normally closed contact.
The contact block marked with "Z" is referred to as "13"/ "14" if it is a normally open contact and "11" / "12" if it 
is a normally closed contact.
The contact block marked with "Y" is referred to as "53"/ "54" if it is a normally open contact and "51" / "52" if it 
is a normally closed contact.
 

5 C 6

3 B 4

1 A 2

Travel direction
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Fig. 9 

l Clean battery poles and terminal clamps (Fig. 9) 
and grease them with pole grease (Vaseline).

l Retighten the pole clamps.
l Check the fastening of the battery.
l On serviceable batteries check the acid level, if nec-

essary top up to the filling mark with distilled water.

Checking the main battery switch

Fig. 10 

! Caution
Pull out the main battery switch at the earliest 40 
seconds after switching off the ignition, except in 
cases of emergency.
l Turn the main battery switch (Fig. 10) to position "0" 

and check by voltage measurement (ignition key 
test) whether the batteries are disconnected from 
the electric system of the machine.

6.5 Starting with jump wires

! Caution
When using external starting aid two external bat-
teries are required, one for each on-board battery.

Fig. 11 

l Open the maintenance door to the battery compart-
ment (Fig. 11).

Fig. 12 

! Caution
A wrong connection will cause severe damage in 
the electric system.
l When starting with external batteries connect the 

positive poles (Fig. 12) first and the negative poles 
(ground cable) after.

l Start as described under "Starting the engine".

i Note
The ignition switch is designed with a re-start lock. For 
a new starting attempt the ignition key must first be 
turned back to position "0".
l Once the engine is running switch on a powerful 

consumer (working light, etc.).
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Fig. 1 
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Fig. 12 under hydraulic oil tank

Pos Designation Position in hy-
draulic dia-
gram

Position in wir-
ing diagram

Measuring values 
and switching 
points

1 Proximity switch, rear wheel steering B46 / 47 24 Volt
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Measuring principle for line testing
When a line conducts an electric current, a voltage drop will occur in the line (UV).   The size of this voltage drop 
UV depends on: 
l the available amperage (I) and
l the electric resistance (Rline) of the current branch being checked.

In order to have reliable comparison possibilities at hand one should always work with the same amperage. Iden-
tical marginal conditions are therefore used in all of the following examples: 
12 Volt – vehicle battery as voltage source or 24 Volt in a 24 Volt vehicle network.
12 V / 21 W – lamp as load in a 12 Volt vehicle network.
24 V / 21 W - lamp as load in a 24 Volt vehicle network.

Test steps
1. Switch off the ignition.
2. Unplug the control unit from wiring loom.
3. If available connect the Pinbox (Fig. 5) to the plug of the wiring loom, do not connect the control unit with the 
Pinbox. If no Pinbox is available, provide measuring cables with appropriate plug-in contacts, e.g. spade-type 
plugs.
4. Check with multimeter. If a setpoint is not reached, proceed step by step to identify the weak spot. Repair as 
necessary. Repeat the measurement. 

! Caution
The plug must not be pulled off or plugged on while the ignition is switched on. Switch off the ignition 
first and then pull off or plug on the plug.

Only plug the wiring loom onto the control unit, when the actual value corresponds with the setpoint.

Fig. 5 Pinbox for 68 pole ESX control
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3.3 Fault management 

3.3.1 Showing stored faults 

Switch on function “Show stored faults”: 
� Enter code number 7 0 0 . This code number enables the function “Show stored faults”. 

Switch off function “Show stored faults”: 
� Enter code number 7 0 I . This code number disables the function “Show stored faults”. 

3.3.2 Delete all stored faults 
This function is only available from software version 1.12! 

Execute the function “Delete all stored faults”: 
� The engine must not be running! 
� Enter code number 7 1 0 . This code number deletes all stored faults. 

Apart from the stored faults the current faults are also displayed. 
       Note i

Stored faults can only be deleted when the engine is not running. 
       Note i
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4.11 Rotor drive temperature monitoring  

Machines of type MPH122-2 with type number 590 000 06 are equipped with different rotor drives. 
The gears used in these machines are each fitted with a overtemperature monitoring switch. 
The corresponding monitoring function issues a “silent” (warning buzzer once per minute) warning 
message in case of overtemperature (or cable breakage). With the engine running and the rotor 
switched on, a permanent warning is issued after three seconds, after eight minutes the system 
changes to a fault message, after another 3 minutes (approx. 10 minutes after recognizing the fault) 
the engine will be shut down (firmware version 4.10), from version 4.11 the rotor will be shut down and 
machine stopped. 

For machines without temperature monitoring this function can/must be disabled. 

4.11.1 Setting 

� Enter code 2 9 1  to activate the changeover function. 

The display shows the code 2 9 1 .

� Enter code 2 9 2  to switch off monitoring (for machines WITHOUT gearbox). 
� Enter code 2 9 3  to switch on monitoring (for machines WITH gearbox). 

The setting is active immediately after the code has been entered. 

Note: When using the current software on machines without rotor drive the temperaturemonitor-
ing feature must be disabled.

4.11.2 Examination and adjustment 
The current setting can be interrogated by entering the display code 2 9 0 .

Function only available from software version 4.10 
       Note i
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8 Engine electrics



System faults indicated by flashing code

BOMAG 211008 917 87

8.3

 

l After approx. 2 s watch the flashing code or the first 
or the next active fault.

l Wait until the fault lamp shows the original flashing 
or permanent light again after about 5 seconds.

Example: 1x short flashing, 2x long flashing, 8 x short 
flashing = flashing code 1-2-8; this flashing code indi-
cates an interruption or short circuit in the wiring of the 
charge air temperature sensor. The following illustra-
tion (Fig. 16) shows the temporal sequence of the 
flashing signals:
All active and passive system faults can be invoked by 
repetitive execution of these steps. If this read-out 
process is continued after the last fault, the output will 
be restarted with the first fault.

i Note
The light will go out after the fault has been rectified. 
With some faults it is necessary to switch off the igni-
tion, then wait for 30 seconds before switching the ig-
nition back on.

Deleting the fault log
The EMR3 engine control unit has two fault logs.Each 
system fault is simultaneously saved in both logs. 
However, fault log 2 is only transmitted after switching 
off the voltage via terminal 15 and the associated af-
terrunning. Earlier switching off may result in the loss 
of fault messages.
The diagnostics button enables you to delete passive 
faults from the first fault log. The second fault log can 
only be cleared with SERDIA.
The following describes the steps for clearing fault log 
1:
l Ignition OFF, press and hold the diagnostics button.
l Switch the ignition on.
l Only release the diagnostics button after approx. 10 

seconds.
l All passive faults in fault log 1 will be deleted.
l The deleting process is confirmed by three short 

flashing pulses.



EMR3 List of fault codes
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8.9 Sensors

! Caution
Sensors and actuators must not be connected to 
external power sources for the purpose of testing, 
but must only be operated on the EMR3. Other-
wise components may be permanently damaged.

Sensors must under no circumstances be re-
paired, but must be replaced if they are defective.

Fig. 1 

1 Oil pressure sensor
2 Fuel temperature sensor
3 Sensor for charge air temperature and charge air 

pressure
4 Engine control unit
5 Coolant temperature sensor
6 Oil level sensor, option
7 Central plug
8 Rotary speed sensor for crankshaft
9 Rotary speed sensor for camshaft
10 Wiring loom connecting cable
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Coolant temperature monitoring

EMR fault code

Fig. 3 

The operator is warned if
l the temperature exceeds the warning limit and/or
l the power is reduced by the EMR after a pre-warn-

ing time, or
l the temperature exceeds the shut-down limit and 

the engine is shut down after a pre-warning time.

permanent light = A fault message is present, the 
engine can be started and the 
refuse compactor is still operable 
with limitations.

the control light flash-
es after 2 seconds= Severe fault, the engine cannot 

be started.

Monitoring by ESX-control

i Note
The signal is evaluated by the ESX-control (Pin 
X0:18) and displayed 30 seconds later in the display 
module (P18) (Fig. 4) with code "522".

The warning buzzer sounds.

Fig. 4 Display module in central electrics (P18)

Warning light engine overheating
If the coolant temperature is exceeded the EMR-con-
trol (PIN XD2.1.39, ground switching) switches, 
whereby the coil of relay (K146) is excited. The switch 
contact of relay (K146) supplies the monitoring mod-
ule (A81, terminal X1:229) with ground potential. The 
engine temperature warning lamp b (Fig. 5)   flashes.

Fig. 5 Monitoring module (A81)



Generator

BOMAG 311008 917 87

8.20

 

Charge control light
The charge control light has two duties:
l Indication of the correct generator function
l External excitation of the generator during the start-

ing phase

Fig. 7 plus controlled charging regulator

(Fig. 7) shows the current flow with the ignition 
switched on, engine stopped.

Fig. 8 plus controlled charging regulator

(Fig. 8) shows the current flow with the ignition 
switched on, engine running.
1 Battery
2 Charge controller
3 Ignition switch
4 Charge control light
5 Rectifier
6 Rotor
7 Sliprings / carbon brush
8 Auxiliary rectifier
Normally the charge control light lights with the engine 
stopped and the ignition switched on and goes out at 
low engine speed, but at the latest after a single, 
short-term increase in engine speed from idle speed, 
because there is no longer a voltage difference on the 
lamp.

Any other behaviour would indicate a defect on the 
generator (rectifier, carbon brushes, regulator) or a 
defect on the lamp, presumed the on-board battery is 
not discharged.
A far more important function of the lamp is the transi-
tion and provision of field current. At standstill there is 
no magnetic field in the de-energized generator. Since 
this is necessary for the generation of electric current, 
the rotor must be supplied with current, so that a weak 
field can build up.
The current flows from the ignition switch via the 
charge control light through the generator winding 
against ground (terminal 31) and is limited to approx. 
300 mA by the light bulb (4 W) (without the lamp the 
current flow would be 2 to 5 A). While the rotor is ro-
tating current is induced into the stator winding, 
whereby a small part (2–5 A, depending on speed) 
flows through the charge regulator into the field wind-
ing of the rotor and the major part flows to the output 
terminals (B+), where it can be tapped as useful cur-
rent. If the charge control light is defective or no bat-
tery is available or the battery is discharged, external 
excitation is no longer possible at standstill and no 
voltage will be generated, even when the generator is 
running.
With used, older generators a weak permanent mag-
netic field may have developed over the lifetime, 
which does even exist when no voltage is applied. 
This type of machines can even start without charge 
control light and produce current during operation. 
However, this is an unintended effect and you should 
not presume that a generator without charge control 
light or external excitation can be started up.
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Directly acting electric starter
This shows the design of this starter. It consists of a 
starter motor and a magnetic switch.

Fig. 5 

1 Magnetic switch
2 Armature
3 Actuating lever
4 Freewheeling clutch
5 Resetting spring
6 Brush
7 Exciting winding
8 Armature
9 Collector

Ignition switch in position "START"

Fig. 6 Magnetic switch open

With the ignition switch (5) in "START" position cur-
rent flows from the battery (10) through the holding 
winding (2) and the pick-up winding (3). 
The armature (1) is magnetically picked up and forces 
the pinion (8) with the actuating lever (6) to engage 
with the ring gear (7). 
1 Armature
2 Holding winding
3 Pick-up winding
4 Magnetic switch

5 Ignition switch
6 Actuating lever
7 Ring gear
8 Pinion
9 Freewheeling clutch
10(Battery

Pinion meshes with the ring gear

Fig. 7 Magnetic switch closed

When the pinion (3) meshes with the flywheel mount-
ed ring gear (4) and the magnetic switch (2) is closed, 
a strong current flows from the battery (7) directly into 
the exciting winding (6) and the armature winding, but 
not into the pick-up winding.
This causes the armature (5) to rotate with high speed 
and drives the pinion, which in turn drives the ring gear 
(4) with a speed of 200 to 300 rpm.
1 Pick-up winding
2 Magnetic switch
3 Pinion
4 Ring gear
5 Armature
6 Exciting winding
7 Battery



Lubrication oil circuit TCD 2015

BOMAG 331008 917 87

9.3

 

9.3 Lubrication oil circuit  TCD 
2015

Fig. 1 Lubrication oil schematic

1 Lubrication oil sump
2 Lubrication oil suction pipe
3 Lubrication oil pump
4 Pressure relief valve
5 Lubrication oil cooler
6 Lubrication oil filter
7 Main oil galleries
8 Crankshaft bearings
9 Conrod bearings
10 Camshaft bearings
11 Oil flow to individual injection pumps
12 Injection pump with injection valve
13 Camshaft lubrication
14 Line to spray nozzle
15 Spray nozzle with pressure retaining valve for pis-

ton cooling

16 Plunger with rocker arm pulse lubrication
17 Push rod, oil supply to rocker arm lubrication
18 Rocker arm
19 Oil return bore in cylinder head leading to crank-

case
20 Oil pressure sensor / oil pressure switch
21 Oil line to exhaust turbo charger
22 Exhaust turbo charger
23 Oil line to crankshaft and camshaft, compressor / 

hydraulic pump
24 Compressor (optional)
25 Hydraulic pump (optional)
26 Pressure retaining valve (adjustable)
27 Return flow from compressor / hydraulic pump to 

crankcase
28 Return flow from exhaust turbo charger
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Wastegate on TCD 2013

Fig. 2 Exhaust gas turbocharger with Wastegate
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Fig. 25 

l Blow the filter cartridge out from inside to outside 
with dry compressed air (max. 5 bar) (Fig. 25), until 
all dust has been removed.

Fig. 26 

l Examine the filter cartridge with a torch for cracks 
and holes in the paper bellows (Fig. 26).

! Caution
Do not continue to run the machine with a dam-
aged main filter element. If in doubt use a new 
main filter element.

Cleaning the dust bowl

Fig. 27 

l Remove the insert (Fig. 27) from the filter housing 
and clean it.

l Wipe the filter housing out with a cloth. Do not clean 
with compressed air.

l Reinsert the element.

Changing the safety filter element

! Caution
The safety filter element must not be cleaned and 
should not be used again after it has been re-
moved.

Break the seal only to replace the safety filter ele-
ment.
The safety filter element must be replaced,
if the main filter element is defective,
after five times cleaning of the main filter element,
at the latest after 2 years,
if the air filter warning light in the instrument clus-
ter comes on again after the main filter element 
has been serviced.

Fig. 28 

l Unscrew hexagon nut 1 (Fig. 28) and pull safety 
cartridge (2) out.
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 Standard toolsTCD 2015

8024
Assembly pliers
e. g. removing valve stem seals

© 37509-4

8115
V-belt tension measuring device
150 to 600 N
Check V-belt tension

© 35416-3

8189
Pricker
Removing rotary shaft lip seal

© 43206-3

057 250 68

079 947 09

057 250 76
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TCD 2015Special tools

120910
Base plate
(in conjunction with support bracket 120900 if support 
bracket is not screwed tightly)

© 35439-2

121410
Assembly tool
Assembling valve stem gasket

© 37614-1

121420
Assembly sleeves
Set of assembly sleeves for valve stem gasket

© 43210-0

057 250 91

057 250 92

057 250 93
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Pressure and boiling point
The boiling point is the temperature at which fluid 
changes to gaseous state.
Changing the pressure above a fluid also changes the 
boiling point. It is a well known fact, that e.g. the lower 
the pressure applied to water, the lower the boiling 
point.
When looking at water, the following values do apply:
l Atmospheric pressure, boiling point 100°C
l Overpressure 0.4 bar, boiling point 126°C
l Vacuum -0.6 bar, boiling point 71°C
For an optimal exchange of heat, liquid refrigerants 
must have a low boiling point, so that they can absorb 
and dissipate heat quickly.

Fig. 3 Steam pressure curve

Steam pressure curve for refrigerant R134a
The steam pressure curve is a means for explaining 
the operation principle of an air conditioning system. 
A- liquid
B- gaseous
The diagram shows the evaporation curve of R134a. 
The diagram for example shows, that R134a is liquid 
at 0°C and a pressure of 5 bar, but becomes gaseous 
at 40°C and 5 bar. 
For better understanding one must also be aware of 
the following:
1. A gas heats up when being compressed (e.g. air 
pump, turbo charger, ...).
2. When relieving gas it will cool down (e.g. white frost 
forms on the valve when relieving air pressure from a 
car tire).
3. Condensing gas dissipates a lot of heat energy.

4. If a fluid evaporates it requires a lot of heat, i.e. the 
fluid thereby cools down the surrounding environment 
(e.g. alcohol on skin)

i Note
At absolute pressure 0 bar correspond with an abso-
lute vacuum. The normal ambient pressure (overpres-
sure) corresponds with 1 bar absolute pressure. On 
the scales of most pressure gauges 0 bar corre-
sponds with an absolute pressure of 1 bar (indicated 
by the statement -1 bar below the 0).

Fig. 4 Pressure - Temperature Diagram

In the pressure - temperature diagram for the refriger-
ant the drawn in closed curve shows the cycle of the 
refrigerant. This cycle permanently continues in direc-
tion of the arrow.
The characters A, B, C, D stand for: 
A - compression 
B-  condensation 
C-  relaxation 
D- evaporation.
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Pressure switch

Fig. 1 

After a minimum pressure is reached in the low pres-
sure side or a maximum pressure in the high pressure 
side, the pressure switch will switch of the magnetic 
clutch of the compressor, thus to avoid destruction of 
system components by excessive pressure or draw-
ing in external gases and foreign matter as a result of 
too low pressure. 
Working pressure:
Low pressure off: 1.5 ± 0.5 bar
Low pressure on: 3.5 bar
Overpressure off: 25.0 ±1.5 bar
Overpressure on: 18.0 ±1.5 bar

i Note
The pressure switch can be installed in filled condi-
tion.

Pipes and hoses
Pipes and hoses in air conditioning systems must 
meet very high requirements with respect to resist-
ance against heat and pressure. The requirements 
concerning leak tightness and, in case of hoses, 
against diffusion, i.e. seepage of refrigerant through 
the hose material, are very high. Pipes and hoses to 
be used must therefore be specially made for air con-
ditioning purposes. For this reason the hoses have an 
inside lining of butyl rubber and an outside coating of 
EDPM rubber. Hose sections exposed to heat are pro-
vided with a special heat insulation. 
O-rings are made of a special type of chloroprene rub-
ber (neoprene). Before assembly of the air condition-
ing system these O-rings must be lubricated with 
compressor oil / refrigeration oil. The O-rings must al-
ways be replaced when assembling A/C-components.

Recommended tightening torques for O-ring 
sealed fittings

Bending radii for air conditioning hoses

 

Thread Spanner width Torque
5/8“ 17 or 19 13,6 - 20,3 Nm
3/4“ 32,5 - 39,3 Nm
7/8“ 27 35,3 - 42,0 Nm
1 1/16“ 32 40,7 - 47,5 Nm
M30X2 36 105,0 - 115,0 Nm
M36X2 41 165,0 - 175,0 Nm

Hose type Nominal width Bending radius
GH 134 NW8 min. 50 mm
GH 134 NW10 min. 65 mm
GH 134 NW12 min. 75 mm
GH 134 NW16 min. 100 mm
GH 494 NW20 min. 160 mm
GH 494 NW25 min. 194 mm
GH 494 NW32 min. 225 mm
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19 Pressure reducing valve
20 Vacuum pump
21 Nitrogen bottle
22 Refrigerant bottle
23 Pressure gauge bar

Filling instructions
1 Connect the service adapter with the blue hand 

wheel in the suction side.
2 Connect the service adapter with the red hand 

wheel in the pressure side (the hand wheels on 
the service adapters must be fully backed out - left 
hand stop)

3 Connect the blue suction hose below the blue 
hand wheel on the pressure gauge bar to the blue 
service adapter.

4 Connect the red pressure hose below the red 
hand wheel on the pressure gauge bar to the red 
service adapter.

5 Connect the yellow hose below the yellow hand 
wheel on the manometer bar to the 2-stage vacu-
um pump.

6 Connect the last hose below the black hand wheel 
on the nitrogen bottle via the pressure reducing 
valve.

7 Check on the pressure gauge bar that all hand 
wheels are closed.

8 Turn the hand wheels on both service adapter 
clockwise. This opens the valves (right hand 
stop).

9 Open the valve on the nitrogen bottle (only via 
pressure reducer); pressure approx. 20 bar.

10 Open the black and red hand wheels on the pres-
sure gauge bar and fill nitrogen into the system, 
until a pressure of approx. 3.5 to 5.0 bar is indicat-
ed on the suction side.

11 Then open the blue hand wheel and raise the 
pressure in the suction side (max. 10 bar). Check 
for leaks with a leak detection fluid or soapsuds.

12 If the system is leak tight, release the nitrogen 
from the system. For this purpose disconnect the 
hose from the nitrogen bottle and open the red, 
blue and black hand wheels on the pressure 
gauge bar.

13 Then connect the hose to the refrigerant bottle.
14 Switch on the vacuum pump and open all hand 

wheels on the pressure gauge bar. In case of a 
leak no or only an insufficient vacuum will be 
reached. In this case proceed as described under 
point 9-12. Once the leak is sealed continue with 
point 14.

15 Once a sufficient vacuum is reached, both pres-
sure gauges show -1, close all hand wheels on the 
pressure gauge bar.

16 Switch off the vacuum pump, watch the pressure 
gauges to see whether the vacuum is maintained.

17 Open the valve on the refrigerant bottle and open 
the black and red hand wheels on the pressure 
gauge bar. Fill refrigerant into the system, until a 
pressure equilibrium between suction and pres-
sure side is reached (reading of pressure gaug-
es).

18 Close the red hand wheel.
19 Perform a leak test with the electronic leak detec-

tor.
20 Start the engine and switch on the system.
21 Open the blue hand wheel and continue filling in 

refrigerant until the inspection glass is free or air 
bubbles (in fluid container/dryer combinations the 
white pearl should float in the upper third of the in-
spection glass). Then close the refrigerant bottle.

22 Close the blue hand wheel on the pressure gauge 
bar.

23 Preparing the test run: -Close windows and doors 
-Fan on full speed stage -Mount measuring feel-
ers to air discharge and air intake.

24 Run the system for approx. 20 minutes with medi-
um engine speed.

25 The temperature difference between air discharge 
and air intake should be (depending on type of air 
condition) 8-10°C. The ambient temperature 
thereby is approx. 20°C. (These data are only ref-
erence values, which may be influenced by possi-
ble insolation)

26 Switch off system and engine and check for leaks 
again.

27 Turn out (left hand stop) and remove the hand 
wheels on both service adapters.

28 Fit all valves with dust caps.
29 Perform a leak test.
30 Mark the system with the corresponding type 

plates and information decals, such as type of oil 
and refrigerant.
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Suction pressure too low (1), high pressure too 
low to normal (2)

Fig. 3 

Cause Possible effect Remedy
Lack of refrigerant no supercooling, bubbles in inspec-

tion glass, high overheating, hoar-
frost on evaporator

Check for leaks, refill

Evaporator fins or air filter soiled Cooling power too low clean
Evaporator fan failed Low pressure shut off Repair the fan
Expansion valve defective Suction pressure gauge shows vac-

uum, because the valve has closed
Replace the valve

Screen or nozzle in expansion valve 
clogged

high overheating clean

Filter dryer clogged Bubbles in inspection glass, high 
overheating, filter dryer cold

Change filter dryer

Heat power too low Frequent low pressure shut off, 
thawing thermostat / rotary thermo-
stat switching too frequently

Check the control
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Hydraulic diagram

Fig. 3 Hydraulic diagram, A4VG EP

A Work connection PS Control pressure inlet
B Work connection R Ventilation
G Pressure port for charge circuit T1 Leak oil
MA Pressure test port, pressure A T2 Leak oil
MB Pressure test port, pressure B X1 X2 Port for control pressures, pressure in front of 

nozzle
MH Port for balanced high pressure

High pressure limitation

High pressure limitation

Control unit

Pressure override valve

Charge valve
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! Caution
The spring reset in the control unit is no safety feature.

Internal contamination – like e.g. contaminated hydraulic fluid, abrasion or dirt residues from system 
components – can cause blockage of the spool valve in the control unit. The flow volume from the var-
iable displacement pump will in this case no longer follow the instructions of the operator.

Auxiliary pump
The auxiliary pump permanently delivers a sufficient amount of fluid (charging volume) from a small tank through 
a check valve into the low pressure side of the closed circuit, in order to replace internal leakages in variable 
displacement pump and consumers.
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Fig. 2 
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Fig. 12 

The DSM sensor is fastened to the specially intended connection with a fastening screw

Control
In a variable displacement axial piston motor the angle of the bent axle can be infinitely adjusted within certain 
limits. The change in swashing angle of the bent axle causes a difference in stroke length and thus a change in 
displacement. The swashing angle of the bent axle is hydraulically changed via the control piston (3). The valve 
plate rests light moving in a slideway. Enlarging the swashing angle increases the displacement and the torque, 
reducing the angle reduces the values accordingly, while the output speed increases.. Various control facilities 
are available to meet different requirements.
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Control chamber short-circuit valves

Fig. 6 Control chamber short circuit valve rotor pumps

Pos Designation Position in hy-
draulic dia-
gram

Position in wir-
ing diagram

Measuring values 
and switching 
points

1 Control chamber short circuit valve from rotor 
pump 1

43 Y28, page 007 open without current

2 Control chamber short circuit valve from rotor 
pump 2

44 Y49, page 007 open without current

1
2

3
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Fig. 3 Vibratory plate

Control valve blocks SP-08
The way valves are switchable valves or proportional valves

Consumer control with electro-magnetic actuation
The position of the main piston (2) relative to the housing (1) determines the flow direction and the volumetric 
quantity of the flow volume that is directed to the consumer ports (A or B).
In non-operated condition the main piston is centred by compression spring (7). There is no connection from "P" 
to "A" or "B". 
If the electric control current exceeds the spring force, the main piston starts to move away from its middle po-
sition and opens the connection from P to A or P to B.

Flow volume limitation
The maximum flow volume can be mechanically adjusted via the adjusting orifice (3).

1 Housing 8 Plug
2 Main piston 9 Section pressure balance
3 Adjustable orifice with load retaining function 10 Pressure balance spring
4 Pressure/charge valve P Pump
5 hydraulically unlockable check valves A, B consumers
6 Magnet LS Load-Sensing (LS)
7 Compression spring T Tank

Tank

Steering pump
Control valve block

Vibration control valve

Orifice Exciter unit
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11.19 Intercooler

Fig. 1 

Tank

Fan pump

Fan motor

3-way flow control valve
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Axial piston pumps, A10VO/VSO 18 to 100 DFR1

i Note
This document is valid for pump types VO and VSO!

The pump delivers oil only to one direction, i.e. the swash plate moves out of neutral position only to one direc-
tion. It is therefore particularly suitable for the use in open hydraulic circuits.

! Caution
The axial piston pump must be filled with pressure fluid and purged during start-up and operation. This 
must also be considered for longer periods of rest, because the system may run empty through the hy-
draulic lines.

Fig. 24 

DFR1, pressure-flow controller

Pressure control valve
The pressure control valve keeps the pressure in an hydraulic system at a constant level within the control range 
of the pump. This way the pump will only deliver as much hydraulic fluid as can be absorbed by the hydraulic 
consumers. The pressure can be infinitely adjusted on the control valve.

DFR1 – pressure and flow controller
In addition to the function of a pressure controller an orifice records the differential pressure before and after the 
orifice, which then controls the flow rate of the pump. The pump delivers the pressure fluid quantity actually re-
quired by the consumer.
The pressure controller is superimposed.
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Fig. 38 

No. 8 = Temperature gauge for binder tank*

Fig. 39 

No. 9 = Water level gauge for reaction water 
tank**

Fig. 40 

No. 10 = Ventilation lever***

Fig. 41 

No. 11 = Test nozzle for foam bitumen****

* only with binder metering system
** only with binder metering system
*** only with binder metering system **** only with binder metering system
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Fig. 48 Overflow valve

At the overflow valve comprtessed air flows in direction of arrow into the housing and through bore (g) under the 
mdiaphragm (d), which is pressed down onto its seat by compression spring (b) and piston (c). When the over-
flow pressure is reached, the force of the compression spring (b) is overcome, so that the diaphragm (b) lifts off 
its seat and releases the bore (e). The air flows to the vessels or users in direction of arrow, directly or after the 
check valve (h) has opened.
In the overflow valve with back flow the compressed air can flow back out of the 2nd vessel after opening the 
check valve (f), if the pressure in the 1st vessel has dropped by more than 0.1 bar.

Thermal oil pump

Fig. 49 Thermal oil gear pump

Hydraulic pump

Thermal oil pump

Pressure relief valve

Suction filter
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13.8 Checking the thermal oil* level

! Caution
Check the oil level in cold condition.

For quality and quantity of oil refer to the "table of 
fuels and lubricants".

Fig. 12 

l Unscrew the oil dipstick (Fig. 12) from the thermal 
oil tank.

l The oil level must always be between the "MIN"- 
and "MAX"-marks, fill up oil if necessary.

13.9 Checking the contamination 
of the hydraulic oil filters**

Fig. 13 

l Check the degree of contamination in the display 
(Fig. 13) on the hydraulic oil filter, if necessary re-
place the hydrauilic oil filter.

* only with binder metering system ** only with binder metering system
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