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2.5.3 Electric Displacement Control (EDC)

The electric displacement control is similar to the
hydraulic displacement control with the input signal
pressure controlled by a pressure control pilot (PCP)
valve. The PCP valve converts a DC electrical input
signal to a hydraulic signal which operates a spring-
centered four-way servo valve. This valve ports hy-
draulic pressure to either side of a dual-acting servo
: piston. The servo piston rotates the cradle swash-
90000241 plate through an angular rotation of £17°, thus vary-
ing the pump’s displacement from full displacement
in one direction to full displacement in the opposite
direction. The contro! is designed so the angular
position of the swashplate is proportional to the EDC
input. For neutral adjustment see Sec. 8.2.4: for
repairs see Sec. 9.3.5, 9.3.6, and 9.3.8.

2.5.4 Automotive Control (AC and AC Il)

Automotive Control (AC) allows a vehicle to be driven
in a manner similar to an automobile with an auto-
matic transmission.

The AC control includes a three-position electric
90000353 control to provide direction control.

The AC Ii control can be combined with a manual,
hydraulic, or electric displacement control to provide
both direction control and control over maximum
vehicle speed. It may also be combined with a 3-
position electric contro! to provide direction control.

2.5.5 3-Position (FNR) Electric Control

This control utilizes a 12 or 24 VDC electrically
operated spool valve to port pressure to either side of
the pump displacement control piston. Energizing

FO0064S one of the solenoids will cause the pump to go to its
PV with Automotive Control Type Il (AC ll) maximum displacement in the corresponding direc-
tion.

All functions of the three-position (FNR) electric con-
trol are preset at the factory. For repairs, see Sec.
9.3.7.

9000

PV with 3-Position (FNR) Electric Control
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2.6 Motor Features

I ECFUnctional Description

2.6.1 Motor Loop Flushing Valve and
Charge Relief Valve

All Series 90 motors are designed to accommodate a
loop flushing valve. The loop flushing valve is used in
installations which require additional fluid to be re-
moved from the main hydraulic circuit because of
transmission cooling requirements, or unusual cir-
cuits requiring additiona! loop flushing to remove
excessive contamination in the high pressure circuit.

A shuttle valve and charge relief valve are installed in
the motor end cap to provide the loop flushing func-
tion. The shuttle valve provides a circuit between the
low pressure side of the closed loop and the charge
relief valve in the motor end cap.

The motor charge relief valve regulates the charge
pressure level only when there is a pressure differen-
tial in the main loop. The shuttle valve is spring
centered to the closed position so that no high pres-
sure fluid is lost from the circuit when reversing
pressures. :

Forcharge relief valve adjustment see Sec. 8.3.1, for
repairs see Sec. 9.4.1,

2.6.2 Variable Motor Displacement
Limiters

All Series 90 variable motors include mechanical
displacement (stroke) limiters. Both the maximum
and minimum displacement of the motor can be
limited.

The range of the settings is as follows:

055 MV Frame | 075 MV Frame

Minimum 19-40cm? 26 - 54 cm?
Displacement 1.2-24in? 1.6-3.3in?
Maximum 65 - 100% 65 - 100%

Displacement

90000248
MF showing location of Loop Flushing Valve

Top of Motor

Loop Ftushing Shullle Valve £nd Cap

90000238

Motor Charge Relief Valve and Loop Flushing
Shuttle Valve

90000352

MV Maximum Displacement Limiter
(Minimum Displacement Limiters on Opposite Side)

REVISION:
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2.7 Variable Motor Controls

2.7.1  Hydraulic 2-Position Control

This control utilizes a hydraulically operated three-
way hydraulic valve to port system pressure to either
of the motor displacement control pistons. The motor
is normally held at its maximum displacement. Sup-
plying pilot hydraulic pressure to the valve will cause
the motor to go to its minimum displacement.

All functions of the hydraulic two-position control are
preset at the factory. For repairs see Sec. 9.5.2 and
9.5.4.

2.7.2 Electric 2-Position Control

This control utilizes an electric solenoid operated
three-way hydraulic valve to port system pressure to
either of the motor displacement control pistons. The
motor is normally held at its maximum displacement.
Energizing the solenoid will cause the motor to goto
its minimum displacement.

All functions of the electric two-position control are
preset at the factory. For repairs see Sec. 9.5.1 and
9.5.4.

50000351
MV with Electric 2-Position Control
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3. Technical Specifications

3.1 General Specifications

Design . Port Connections (See Sec. 4.2 for exact specs.)
Variable Pumps and Motors: Axial piston pump of Main pressure ports: SAE flange, Code 62
variable displacement, cradle swashplate design. Remaining ports: SAE straight thread O-ring boss

Fixed Motors: Axial piston motor with fixed dis-

placement, fixed swashplate design. Direction of Rotation

Clockwise or counterclockwise (motors are bidi-
Type of Mounting (per SAE J744) rectional)
SAE flange, Size "B" mounting pad, 2 bolts
SAE flange, Size "C" mounting pad, 4 bolts
Cartridge flange, 2 bolts (for motor only)

Installation Position
Installation position is discretionary. The housing
must always be filled with hydraulic fluid, so note
position of drain ports.

3.2 Circuit Diagrams -/
T
&
QL[
X5
1 &
H ‘ DE..:

MV with electrohydraulic two-
position control

PV with charge pump and manual
displacement control
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3.3 Hydraulic Parameters

System Pressure Range

Maximum Pressure

480 bar

{6960 psi]

Rated Pressure

420 bar

[6000 psi]

Charge Pump Inlet Vacuum (on pumps only)

paximum Vacuum, 6 7 bar aps | (10 in Hg)

Daximum Vacuum, 16 o bar abs| (25 in Hg]
Case Pressure

Maximum, Continuous 3 bar [44 psi}

cl\’/lraé(ic;?durgt,alrrt\termittent 5 bar [73 psi]

Hydraulic Fluid

Temperature Range!

Minimum, Intermittent o

or Cold Start -40°C [-40°F]

Maximum, Continuous 104°C [220°F]

Maximum, Intermittent 115°C [240°F)
Fluid Viscosity Limits

Minimum, Intermittent 5mm¥s | [42 SUS]

Minimum, Continuous | 6.4 mm%s | [47 SuUSj

Minimum, Optimum 13 mm?s | [70 SUS]

Maximum, Continuous { 110 mm?s | [510 SUSj

Maximum, Intermittent

or Cold Start 1600 mm?/s{[7400 SUS)
Filtration

Refer to SAS publication BILN 9887 or Publication
SDF (Id. No. 697581). Also refer to publication ATI-
E 9101 for information relating to biodegradable
fluids

Required cleanliness level: ISO 4406 Class 18/13
or better. Refer to SAS publications BLN 9887 or
Publication SDF (Id. No. 697581) and ATI-E 9201.

REVISION:



VENDR

I CONCRETE PLACING ‘ HYDRAULIC PUMP SERIES 90 FIGURE 05
EQUIPMENT PAGE 16
SAUER (__;cj SUNDSTRAND
:Series 90 -Technical Specification
3.4 Technical Data
Table 1 - Variable Displacement Pumps
Dimension 030 PV | 042 PV | 055 PV | 075 PV | 100 PV | 130 PV | 180 PV | 250 PV
Displacement cm? 30.0 42.0 55.0 75.0 100.0 | 130.0 | 180.0 | 250.0
{maximum) in3 1.83 2.56 3.35 4.57 6.10 7.93 10.98 | 15.25
Minimum speed min’ (rpm) 500 500 500 500 500 500 500 500
Rated speed” min™' (rpm) 4200 4200 3900 3600 3300 3100 2600 2300
Maximum speed* min* (rpm) 4600 4600 4250 3950 3650 3400 2850 2500
Max. attainable speed” | v oy | s000 | 5000 | 4700 | 4300 | 4000 | 3700 | 3150 | 2750
at max, disp.
Theoretical torque Nm / bar 0.48 0.67 0.88 1.19 1.59 2.07 2.87 3.97
at max. disp. Ibfsin/1000 psi 290 380 530 730 970 1260 1750 2433
Weight kg 28 34 40 49 68 88 136 154
(Base Unit) ib 62 75 88 108 150 195 300 340
Table 2 - Fixed and Variable Displacement Motors
Dimension 030 MF | 042 MF | 055 MF | 075 MF | 100 MF | 130 MF | 055 MV | 075 MV
. . cm? 30.0 42.0 55.0 75.0 100.0 | 130.0 55.0 75.0
Displacement (maximurm) in3 183 | 256 | 335 | 457 | 610 | 793 | 335 | 457
. - cm? 19.0 26.0
Displacement (minimum) in3 — — — — — — 116 1.59
Rated at max. disp. min' (rpm) 4200 4200 3900 3600 3300 3100 3900 3600
speed” at min. disp. min*' (rpm) — — — — — —_ 4600 | 4250
. at max. disp. min™' (rpm) 4600 4600 4250 3950 3650 3400 | 4250 3950
Maximum
dt
spee at min. disp. min*' {rpm) — — — — — —_ 5100 4700
Max. attainable speed” min (rpm) | 5000 | 5000 | 4700 | 4300 | 4000 | 3700 | 4700 | 4300
at max. disp. P
Theoretical torque Nm / bar 0.48 0.67 0.88 1.19 1.59 2.07 0.88 1.19
at max. disp. Ibfsin/1000 psi 290 380 530 730 970 1260 530 730
Maximum flow I/ min 138 193 234 296 365 442 234 296
at max. disp. gal / min 36.5 51 62 78 96 117 62 78
Max. cormner power kw 111 155, 187 237 292 354 224 282
’ P hp 149 208 251 318 392 475 300 378
Weight kg 11 15 20 26 34 45 39 44
(SAE Flange) ib 24 34 45 57 74 99 86 98 7
Weight kg . 17 26 33 . . 40 46 J
(Cartridge Motor) Ib 37 57 72 88 101
* = Refer to Series 90 Technical Information manual! for definitions

REVISION:
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4.1

" Pressir

<6 2

4. Pressure Measurement

Required Tools

The service procedures described in this manual for
Series 90 pumps and motors canbe performed using
common mechanic's tools. Special tools, if required

are shown.

4.2

Port Locations and Pressure Gauge Installation

Pressure gauges should be calibrated frequently to
ensure accuracy. Snubbers are recommended to
protect pressure gauges.

The following sections list the ports for each type of

Outline drawings showing port locations follow the

hydraulic unit. The recommended pressure gauge tables.
and fitting are also specified.
4.2.1 Variable Pump
Port | Function | Recommended Gauge Size Port{ Function { Recommended Gauge Size
and Fitting and Fitting
M1 |System 1000 bar or 10 000 psi Gauge L1 |Case 10 bar or 100 psi Gauge
— -Ring Fitti L2 {Pressure
Presi;u:e 9/16—18 O-Ring Fitting ssur SAE O-fiing Filfing:
Port "A
M2 |System 1000 bar or 10 000 psi Gauge 030, 042 |7/8—14
Pressure |9/16—18 O-Ring Fitting 055, 075, 1-1/16—12
Port "B" 100
M3 [Charge  [50 bar or 1000 psi Gauge 130 [1-5/16—12
(MB) |Pressure [9/16—18 O-Ring Fitting 180, 250 |1-5/8—12
M4 |Servo 50 bar or 500 psi Gauge X1 [HDC/EDC |50 bar or 1000 psi Gauge
M5 |Pressure [9/16—18 O-Ring Fitting X2 {Pressure  |7/16 — 20 O-Ring Fitting or
9/16 — 18 O-Ring Fitting
X3 |Ext. Control {50 bar or 1000 psi Gauge
Pressure 9/16 — 18 O-Ring Fitting
S [Charge Vacuum Gauge, Tee into
Pump Inlet  |inlet Line
SAE O-Ring Fitting:
030, 042 |1-1/16 — 12
055, 075 |1-5/16 — 12
100, 130,(1-5/8 — 12
180
250 |1-1/2 SAE Split
Flange

REVISION:
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‘Measureme ,

Servo / Displacement
Charge Pressure Cylinder Pressure
Gauge Port M3 Gauge Port M4
External Control
Pressure Supply

Case Drain
Port L1

System Pressure
Port "B*

Servo / Displacement
Cylinder Pressure

Gauge Port M5 e a
90000814

Top View

System Pressure

Port B Case Drain Port L1 External Control
System Pressure ° Pressure Supply
Gauge Port M2 Port X3

Speed Sensor
Charge Inlet Pressure @
(o] ®
System Pressure =
Gauge Port M1 .- N ©
n [ 58"
O
O
Charge Pump ETEJ !
Inlet Port S System Pressure Case Drain Port L2 Charge Pressure _/
Port A Gauge Port M3
Lett Side View
Right Side View
50000815
90000816
PV with Side Port End Cap and Manual Displacement Contro! J
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9. Initial Start-Up Procedure

The following start-up procedure should always be
followed when starting-up a new Series 90 installa-
tion or when restarting an installation in which either
the pump or motor had been removed.

WARNING
The following procedure may require the ve-
hicle/machine to be disabled (wheels raised off
the ground, work function disconnected, etc.)
while performing the procedure in order to
preventinjury tothetechnician and bystanders.
Take necessary safety precautions before
moving the vehicle/machine.

Prior to installing the pump and/or motor, inspect the
units for damage incurred during shipping and han-
diing. Make certain all system components (reser-
voir, hoses, valves, fittings, heat exchanger, etc.) are
clean prior to filling with fluid.

Fill the reservoir with recommended hydraulic fluid.
This fluid should be passed through a 10 micron
(nominal, no bypass) filter prior to entering the reser-
voir. The use of contaminated fluid will cause damage
to the components, which may result in unexpected
vehicle/machine movement. See the publications
BLN-9887 and SDF 697581 for further related infor-
mation.

The inlet line leading from the reservoir to the pump
must be filled prior to start-up. Check inlet line for
properly tightened fittings and make sure it is free of
restrictions and air leaks.

Be certain to fill the pump and/or motor housing
with clean hydraulic fluid prior to start up. Fill the
housing by pouring filtered oil into the upper case
drain port.

Install a 50 bar (or 1000 psi) pressure gauge in the
charge pressure gauge port (see Sec. 4.2 for loca-
tion) to monitor the charge pressure during start-up.

It is recommended that the external control input
signal (linkage for MDC, hydraulic lines for HDC, or

electrical connections for EDC) be disconnected at
the pump control until after initial start-up. This will
ensure that the pump remains in its neutral position.

WARNING o : o
Do not start prime mover unless pump is in
neutral position (0° swashplate angle). Take
precautions to prevent machine movement in
case pump is actuated during initial start up.::

“Jog" or slowly rotate prime mover until charge pres-
sure starts to rise. Start the prime mover and run at
the lowest possible RPM until charge pressure has
been established. Excess air may be bled from the
high pressure lines through the high pressure system
gauge port.

Once charge pressure has been established, in-
crease speed to normal operating RPM. Charge
pressure should be as indicated in the pump model
code (see Sec. 8.1.1). If charge pressure is inad-
equate, shutdown and determine cause forimproper
pressure. Refer to Troubleshooting Sec. 7.

WARNING - R
Inadequate charge pressure will affect the
operator’s ability to control the machine. .

Shut down the prime mover and connect the external
control input signal. Also reconnect the machine
functionif disconnected earlier. Start the prime mover,
checking to be certain the pump remains in neutral.
With the prime mover at normal operating speed,
slowly check for forward and reverse machine opera-
tion.

Charge pressure may slightly decrease during for-
ward or reverse operation. Continue to cycle slowly
between forward and reverse for atleast five minutes.

Shut down prime mover, remove gauges, and plug
ports. Check reservoir level and add filtered fluid if
needed.

The transmission is now ready for operation.

REVISION:
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6. Fluid and Filter Maintenance

Mano- To ensure optimum service life of Series 90 products,
JS’Vacuummeter regular maintenance of the fluid and filter must be
performed. Contaminated fluid is the main cause of
Hydraulic fluid reservoir unit failure. Care should be taken to maintain fluid
Charge pump cleanliness while performing any service procedure.
nwer

Check the reservoir daily for proper fluid level, the
presence of water (noted by a cloudy to milky appear-
ance, or free water in bottom of reservoir), and rancid
fluid odor (indicating excessive heat). If either of
these conditions occur, change the fluid and filter

to low Charge pressure relief valve i :
pressure -— immediately.
i T : .
zf:t:,?d o pump case It is recommended that the fluid and filter be )
P000797 € changed perthe vehicle/machine manufacturer’'s , ‘
Suction Filtration Schematic recommendations or at the following intervals:
System with a sealed-type
resenvoir 2000 hours
System with a breathing-
type reservoir 500 hours

Screen

It may be necessary to change the fluid more fre-

Adjustable quently than the above intervals if the fluid becomes

g‘i:ﬁ;f’,':ss“re contaminated with foreign matter (dirt, water, grease,

3 etc.) orif the fluid has been subjected to temperature

levels greater than the recommended maximum.
Never reuse fluid.

-

Hydraulic fluid reservoir_

to low To pump case The filter should be changed whenever the fluid is
pressure o pump i ;
Side and changed or whenever the filter indicator shows that it
control is necessary to change the filter.

Filter PO0798 E Filters can be in either pressure filtration or suction

filtration configurations. For suction filtration, filters
should have a Beta-ratio of B, >2. For charge pres-

. sure filtration, filters should have a Beta-ratio of
B,,>10. See Sauer-Sundstrand publication BLN-9887
or 897581 and ATI-E 9201 for more information on
filtration.

Charge Pressure Filtration Schematic
(Partial Flow)

REVISION:
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7. Troubleshooting

This section provides general steps to follow if certain undesirable system conditions are observed. Follow the
steps in a section until the problem is solved. Some of the items will be system specific. For areas covered in this
manual, a section is referenced. Always observe the safety precautionslisted in Sec. 1.2 and related to your
specific equipment.

7.1 "Neutral" Difficult or Impossible to Find

Item

. Check input to pump
control.

. Check pump displace-
ment control.

. Repair or
pump.

replace

Description

Input to control module is operating
improperly.

Controllinkages are notsecure, con-
tro! orifices are blocked, etc.

7.2 System Operating Hot

Action

Check control input and repair or replace
as necessary.

Adjust, repair, or replace control module as
necessary (8.2 and 9.3).

Consult a Sauer-Sundstrand Authorized
Service Center.

Item
1. Checkoillevelin reser-
voir,
. Inspect heat ex-
changer.

. Check charge pres-
sure.

. Check charge pump
inlet vacuum,

. Check system relief
pressure settings.

. Check forinternal leak-
age in motor.

. Check system pres-
sure,

. Replace transmission.

Description

Insufficient hydraulic fluid will not
meet cooling demands of system.

Heat exchangernot sufficiently cool-
ing the system.

Low charge pressure will overwork
system,

High inlet vacuum will overwork Sys-
tem. A dirty filter will increase the
inlet vacuum. Inadequate line size
will restrict flow.

It the system relief settings are too
low, the relief valves will be over-
worked.

Leakage will reduce low side system
pressure and overwork the system.

High system pressure will overheat
system.

Action
Fill reservoir to proper level.

Check air flow and input air temperature for
heat exchanger. Clean, repair or replace
heat exchanger.

Measure charge pressure (4.2). Inspect
and adjust or replace charge relief valve
(8.1.1 and 9.2.3). Or repair leaky charge
pump (9.2.4).

Check charge inlet vacuum (4.2). If high,
inspect inlet filter and replace as neces-
sary. Check for adequate line size, length
or other restrictions.

Verify settings of pressure limiters and high
pressure relief valves and adjust or replace
multi-function valves as necessary (8.1.2,
9.2.1)

Monitor motor case flow without loop flush-
ing in the circuit (use defeat spool 9.4.1 3).
If flow is excessive, replace motor.

Measure system pressure (4.2). If pres-
sure is high reduce loads.

Replace pump and motor.

REVISION:
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7.3 Transmission Operates Normally in One Direction Only

Item

1. Check input to pump
control.

2. Check pump displace-
ment control.

3. interchange system
pressure limiters, high
pressure relief valves,
and system check
valves.

4. Check charge pres-
sure.

Description

Input to control module is operating
improperly.

Controllinkages are notsecure, con-
trol orifices are blocked, etc.

Interchanging the multi-function
valves will show if the problem is
related to the valve functions con-
tained in the muiti-function valves.

If charge pressure decays in one
direction the loop flushing valve may
be “sticking” in one direction.

Action

Check control input and repair or replace
as necessary.

Repair or replace control module as neces-

sary (8.2 and 9.3).

Interchange multi-function valves. If the
problem changes direction, repair or re-
place the valve on the side that does not
operate {8.1.2 and 9.2.1).

Measure charge pressure in forward and
reverse (4.2). If pressure decays in one
direction, inspect and repair the motor loop
flushing valve (9.4.1.1).

7.4 System Will Not Operate in Either Direction

Item

1. Checkoillevelinreser-
Voir.

2. Check input to pump
control.

3. Check pump displace-
ment control.

4. Ensurebypassvalve(s)
are closed.

5. Checkcharge pressure

with pump in neutral.

6. Chéckcharge pressure
with pump in stroke.

7. Inspect pump charge
relief valve,

8. Check charge pump
inlet filter.

Description

Insufficient hydraulic fluid to supply
system loop.

input to control module is operating
improperly.

Control linkages are not secure, con-
trol orifices are blocked, etc.

If bypass valve(s) is open, the sys-
tem loop will be depressurized.

Low charge pressure insufficient to
recharge system loop.

Low charge pressure with the pump
in stroke indicates a motor charge
relief valve or system pressure relief
valve may be improperly set.

A pump charge relief valve that is
leaky or set too low will depressurize
the system.

A clogged filter will undersupply sys-
tem loop.

Action

Fill reservoir to proper level.

Check control input and repair or replace
as necessary.

Repair or replace control module as neces-
sary (8.2 and 9.3).

Closebypassvalves (8.1.3). Replace multi-
function valve if defective (9.2.1).

Measure charge pressure with the pumpin
neutral (4.2). If pressure is low, go to step
6; otherwise continue with step 5.

Measure charge pressure with pump in
stroke (4.2). If pressure is low, adjust or
replace motor charge relief valve (8.3.1
and 9.4.1.2), otherwise go to step 9.

Adjust or replace pump charge relief valve
as necessary (8.1.1, 9.2.3)

Inspect filter and replace if necessary.

REVISION:
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roubleshooting

9. Check charge pump. A malfunctioning charge pump will
provide insufficient charge flow.

10. Checkpump displace-  Control linkages are notsecure, con-
ment control, trol orifices are blocked, etc.

11. Check system pres- Low system pressure will not pro-
sure. vide power necessary to move load.

12. Check system multi-  Defective multi-function valves will
function valves. cause system pressure to be low.

13. Replace transmission.

7.5 Low Motor Output Torque

Repair or replace the charge pump (9.2.4).
It OK go to last step.

Repair or replace control module as neces-
sary (8.2 and 9.3).

Measure system pressure (4.2). Continue
with next step.

Repair or replace multi-function valve(s)
(9.2.1).

Replace pump and motor.,

Item Description

1. Checksystempressure Low system pressure at the motor
at motor, will reduce torque.

2. Variable motor stuckat  Minimum motor displacement yields
minimum displace- low output torque.
ment.

3. Checkforinternalleak- Internal leakage will reduce system
age. pressure.

4. Replace transmission.

7.6 Improper Motor Output Speed

Action

Measure system pressure at motor (4.2). If
pressure limiter setting is low, increase
setting.

Check control supply pressure (4.2.3) or
repair displacement control (9.5). Check
motor control orifices (9.5.4).

Check for leakage in O-rings, gaskets, and
otherfittings (9.1.1 and others). Repair unit
as required, or replace leaky unit.

Replace pump and motor.

Iitem Description

1. Checkoillevelinreser-  Insufficient hydraulic fluid will reduce
voir, motor speed.

2. Check charge pres- Incorrect charge pressure can result
sure, in a low speed motor.

3. Check pump output Incorrect outflow will affect output
flow. speed. Incorrectoutput flowindicates
the swashplate is out of position.,

4. Check variable motor If variable motor displacement con-
displacement control. trol is not functioning correctly, vari-
able motor swashplate may be in

wrong position.

Action

Fill oil to proper level.

Measure charge pressure (8.1.1), adjust
charge system as necessary (9.2.3 and
9.2.4).

Measure pump output flow by teeing into
outflow hose. Check forproperpump speed
and see that the pump is in full stroke.

See if variable motor displacement control
is responding. If not, repair or replace con-
trol (9.5).
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7.7 Excessive Noise and/or Vibration

Item

. Check oil in reservoir.

2. Airin system.

3. Check pump inlet
vacuum,

4, Inspectshaftcouplings.

5. Inspect shaft align-
ment.

7.8

Description

Insufficient hydraulic fluid will lead to
cavitation.

Air bubbles will lead to cavitation.

High inleivacuum willcreate noise. A
dirty filter will increase the inlet
vacuum,

A loose shaft coupling will cause

excessive noise.

Unaligned shafts will create exces-
sive frictional noise.

System Response is Sluggish

Action

Fill reservoir to proper level.

Look for foam in reservoir. Check for leaks
on inlet side of system loop. Afterwards, let
reservoir settle until bubbles are gone. Run
system at low speed to move system fluid
to reservoir. Repeat.

Inspect and replace filter as necessary.

Check for proper suction line size.

Replace loose shaft coupling in charge
pump (Sec. 9.2.4) or replace pump or mo-
tor.

Align shafts.

~

Item

. Checkoil levelinreser-

voir,

Check multi-function
valves' pressure set-
tings.

. Check pump inlet
vacuum.
Check prime mover

speed.

Checkcharge and con-
trol pressures.

Check system internal
leakage.

Replace transmission.

Description

Insufficient hydraulic fluid will reduce
output pressure.

Incorrect pressure settings will affect
system reaction time.
High pump inlet vacuum will reduce

system pressure.

Low engine speed will reduce sys-
tem performance.

Incorrectcharge orcontrol pressures
will affect system performance.

Internal leakage will reduce system
pressure.

Action

Fill reservoir to proper level.

Adjust or replace multi-function valves
(8.1.2 and 9.2.1).

Measure charge inlet vacuum (4.2). If high
replace inlet filter.

Adjust engine speed.

Measure charge and control pressures and
correct if necessary (4.2 and others).

Check for leakage in O-rings, gaskets, and
other fittings (9.1.1 and others).

Replace pump and motor.

REVISION:
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NOTICE CONTENTS
General repair instructions

Specifications, descriptions and illustrative material Seal kits and sub assembly groups

fl-:;:wnl:}%retl'n were as accurate as k'nown at the time Sealing of the drive shaft
pubtication was approved for printing. Sealing of the boost pump

BRUENINGHAUS HYDROMATIK reserves the right to Sealing of the control piston cover

discontinue models or options at any time or to change Sealing of the boost pressure valve

speci-ficgtions, materials, or design without notice and Sealing of the pressure relief valve HD

with-out incurring obligation. Sealing of the pressure cut-off valve

Optional equipment and accessories may add cost to Sealing of the control device

the basic unit, and some options are available only in Control device HW

combination with certain models or other options. Control device HD

For the available combinations refer to the relevant Controf device EP

data sheet for the basic unit and the desired option. Control device DA

Sealing of the regulator valve
Pump disassembly
Dismantling of the control

Adjustment and tests have to be carried out on the test
bench under operating temperatures,

Protection of personnel and property has to be guar- Dismantling of the cylinder
anteed by appropriate measures. Inspection notes
Expert knowledge_, the precondition of any service Positioning piston, rotary group assembly
work, can be obtained in our training courses. Instaliation of the rotary group
Assembly of the pump
Tightening torques

Safety regulations
Adjustment instructions

REVIQINN:
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Achtung!
Nachfolgend Hinweise bei allen Reparaturarbeiten
an Hydraulikaggregaten beachten!

Attention!
Observe the following notices when carrying out repair
work at hydraulic aggregates!

Alle Offnungen der Hydraulikaggregate verschiieen.
j\ Close all ports of the hydraulic aggregates.

Alle Dichtungen ermeuern.
Nur original HYDROMATIK-Ersatzteile verwenden.

Replace all seals.
Use only original HYDROMATIK spare parts.

Alle Dicht- und Gleitflachen auf VerschleiB priifen.
Achtung: Nacharbeiten an Dichtflachen z.B. durch
Schieifpapier kann die Oberflache beschédigen.

Check all seal and sliding surfaces for wear.
Attention: Rework of sealing area f. ex. with abrasive
paper can damage surface.

Hydraulikaggregate vor Inbetriebnahme mit
Betriebsmedium beflllen.

Fill up hydraulic aggregates with medium
before start- up.

e



REXROTH A4VG 71 - 180
HYDRAULIC PUMP SERIES 32

VENDR

FIGURE 05
PAGE 02

1 Dichtsatz fiir Triebwelle.

Seal kit for drive shatt.

2 | AuBerer Dichtsatz.

External seal kit.

3 Triebwerk komplett.

Complete rotary group.

4 Stellkotben

Positioning piston

5 AnschluBplatte

Valve plate
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Ansteuergerate HW, HD, EP
Hinweis:
NG 71 wie NG 40 - 56 mit Flachdichtung.

Control device HW, HD, EP
Note:

Size 71 control device as size 40 - 56 with flat seal.

Ansteuergerét DA
Hinweis:
NG 71 wie NG 40 - 56 mit Flachdichtung.

Control device DA
Note:

Size 71 control device as size 40 - 56 with flat seal.

Hilfspumpe

Boost pump

Regelventil

Control valve

10

HD - Ventil

High pressure valve

NPEVIICIANNT,
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11 | ND - Ventil

Low pressure valve

12 | Druckabschneidung

Pressure cut-off

Ve " ”- D
( f:‘\!.{‘g(»..-m@\
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13

14

Triebwelle abkieben.
Sicherungsring ausbauen.

Protecting the drive shaft.
Remove retaining ring.

Blechschraube in die mit Gummi gefiliten
Lécher eindrehen.
Mit Zange WDR herausziehen.

Screw in sheet metal screw into the holes
fitted with rubber.
Pull out shaft seal with pliers.

Wellendichtring mit Buchse auf
Anschlag einpressen.
Sicherungsring einbauen.

Press-in shaft seal with bush to stop.
Assemble retaining ring.

TNt
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Achtung!
* Angefaste "Seite" zum Deckel montieren.
Notel
* Mount chamfered side facing cover.
17

18 | Lage kennzeichnen,
Befestigungsschrauben ausbauen.

Mark position,
remove fixing screws.

19 | Deckel abdriicken.

Pry-off cover.

20 | Kontrolle:
O-Ring, Nut,
Lauffléche, AnschiuBplatte.

Check:
O-ring, groove,
gliding surface, connection plate.
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Achtung!
Korrekt mechanische 0-Lageneinstellung Uberpriifen

Attention!
Check correct mechanical 0-position.

21

22 | Lage kennzeichnen.

Mark position.

23 | Deckel verdrehen und mit leichten Hammerschlédgen ldsen.

Rotate cover and release by tapping gently with hammer.

PAGE 07

NYVICIANNT,
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24 | Deckel kennzeichnen. Maf festhalten, Kontermutter Iésen,
Stellschraube gegenhalten.

Mark cover. Must be fixed, loosen counter nut,
hold adjustment screw.

25 | Deckel demontieren.

Remove cover.

26 | Deckel von Stellschraube "abschrauben®.

Lift off by turning the setting screw.

27 | Kontrolle!
O-Ring (1), Nut (2), Gehsuse (3).

Check!
O-ring (1), groove (2), housing (3).

TYIVIIC AN,
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28

29 | Ventil komplett ausbauen.

Hinweis:

Einstellschraube nicht verédndern.
Achtung!

Nach Einbau Ventileinstellung Gberprifent

Remove valve completely:

Note:

Do not change adjustment screw.
Attentionl

Check valve setting after installation.

VENDR

HYDRAULIC PUMP SERIES 32 FIGURE 05
PAGE 09
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30

31 | Ventil komplett ausbauen.

Kontrolle: O-Ring, Geh&use.

Wechsel der Dichtmutter - EinstellmaB (*) festhalten.
Achtung!

Nach Einbau "Ventileinstellung" Gberpriifen.

Remove valve completely.

Control: O-ring, housing.

Replacement of the tightening nut, record measure (*).
Attention!

After assembly check "valve setting".




REXROTH A4VG 71 - 180 VENDR
HYDRAULIC PUMP SERIES 32 FIGURE 05

PAGE 11
i

32

33 | Einstellteil komplett ausschrauben.

Kontrolle: O-Ring, Gehduse.

Wechsel der Dichtmutter - Einstelimaf3 (*) festhalten.
Achtung!

Nach Einbau "Ventileinstellung" Gberprifen.

Unscrew setting cartridge completely.

Control: O-ring, housing.

Replacement of the tightening nut, record measure (*).
Attention!

After assembly check "valve setting".

NEYITCTANT.
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Ansteuergerét abbauen.

Remove control device.

Hinweis:

NG 71: Abdichtung der Ansteuergeréte wie NG 40 - 56
mit Flachdichtung.

Achtung!

Korrekte hydraulische Nullageneinstellung iiberpriifen.

Note:

Size 71: Sealing of control device as size 40 - 56
with flat seal.

Attention!

Check correct hydraulic 0-position.
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35

Kontrolle:
O-Ringe und Dichtung.

Check:
O-rings, gasket.

36
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Kontrolle:
O-Ringe

37

38
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Kontrolle:
O-Ringe und Dichtung.

Check:
O-rings, gasket.

40

llllllllllll
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Kontrolle:
O-Ringe

Check:
O-rings

41

Ablaufdrossel

42

YR TaxN]
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43

44 | Blende Uberpriifen.
Keine Beschédigung.

| nspect orifice.
No damage.

45 | Gewinde abkleben.
\ O-Ring einsetzen.

| ©

Cover threads.
D Insert O-ring.
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__VerschluBschraube / Stift
Locking screw / pin
Verdrillschraube
Timing adjustment screw
46

47 | Ansteuergerat abbauen.

Remove control device.

48 | Hilfspumpe ausbauen.
Hinweis:
Einbaulage kennzeichnen.

Remove auxiliary pump.
Note:
Mark assembly position previously.

NICVIC/ANT,
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49

Lage der Verdrilischraube markieren (1).
Einstellman festhalten.
Verdrillschraube auf Demontageposition stellen (2).

Mark the position of the indexing screw (1).
Record setting measure.
Set the indexing screw to disassembly position (2).

50

Lage der Hilispumpe und AnschiuB3platte markieren.

AnschluBplattenbefestigung ldsen.

Mark position of the connection plate.
Loosen connection plate fixation.

51

52

53

AnschluBplatte und Steuerplatte abheben.

Lift off port plate and control plate.

1. Zylinder nach unten driicken.
2. Verdrillschraube herausdrehen.

1. Press the cylinder to the bottom.
2. Remove fixing indexing screw.

Zylinder komplett mit Kolben und
Riickzugeinrichtung ausbauen.

Push off hydraulic section of rotary group.
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54 | Seegerring/ WDR ausbauen.

Remove retaining ring and radial seal ring.

55 | Triebwelle mit leichten Hammerschlagen austreiben.

Remove drive shaft with slide hammer strokes.

56 | Schwenkwiege / Lager komplett ausbauen.

Remove swash plate / bearing cups.

Gelenkstift ausbauen.

Remove joint pin.

57




REXROTH A4VG 71 - 180 VENDR
HYDRAULIC PUMP SERIES 32 FlouR o
PA

58

59 | Lage vom Deckel markieren, MaB "Nullage” festhalten,
s Mutter i6sen.

Mark position of the cover, note measure of “zero position"”.
Loosen nut.

60 Deckel abdrehen.

Remove cover.




REXROTH A4VG 71 - 180 VENDR

HYDRAULIC PUMP SERIES 32 FIGURE 05
PAGE 22

Lage des Deckels markieren.
Befestigungsschrauben i6sen, abbauen.

Mark position of the cover.
Loosen locking screw, remove cover.

Stellzylinder ausbauen.

Remove positioning ring.

63

64 | Vorrichtung aufsetzen und Feder vorspannen.
Aufnahmering ausbauen.

Fit tool device and preload spring.
Remove take-off ring.

¥

IR
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65 | Ringe ausbauen.
Sicherungsring ausbauen.
Achtung: Teile stehen unter Federvorspannung.

Remove rings.
Remove safety ring.
Attention. Parts are under spring load.

DIAICTANNT,
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d

. 66 | Kolben mit Rickzugeinrichtung ausbauen.
\f ./ Tragkugel mit Tellerfederséule abheben.
i\ e L) Remove piston with retaining plate.

Remove retaining ball with spring cup assembly.

67

68 | Sicherungsring ausbauen.

Remove safety ring.

Es
I\
I

69 | Scheibe 1,2

Disc 1,2
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Lager
Bearing

70

Lagerschalen
Bearing cup

Kontrolie!
Kafig-Paar (1),
Lagerschalenpaar (2).

Check!
Cage set (1),
Bearing cup set (2).

71

Kontrolle!
Lagerbahnen (1)

Check!
Bearing surfaces (1)

72

Kontrollel
Gleitflache riefenfrei.

Check!
Sliding surface free from scoring.

73

Kontrolle!
Rickzugeinrichtung riefenfrei.

Check!
Check that return device is free of scoring.

74

Kontrollel

1. Verzahnung "ausgeschlagen", Passungsrost.
2. Laufflachen.

3. Laufflache - Wellendichtring.

Check!

1. Splines for damage or fretting.
2. Running surfaces.

3. Groove cut by shaft seal.

NV IICIANNT,
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75 | Kontrolle! ‘
Laufflache (1) keine Kratzer, keine Metalleinlagerungen,
kein Axialspiel (2), (Kolben nur satzweise tauschen).

Check!

Check that there are no scratches or metal deposits on
sliding surface (1), and there is no axial play (2),
(otherwise: pistons must be replaced in sets).

76 | Kontrolle!
Zylinderbohrungen (1), Verzahnungen (2).

Check!
Cylinder bores (1), splines (2).

77 | Kontrolle!
Zylindergleitflache (1) riefenfrei.
Steuerplatte (2) nicht riefig.

Check!
Cylinder surface (1) free of scoring.
Control plate (2) without scoring.

2N
2 \
= 1@&(//

78 | Kontrolle!
Stellkolben - Schwenkwiegenverbindung
Gleitstein (1), Nut im Stellkolben (2), Stelikolben.

Check!

Positioning piston - cradle linkage

Gliding stone (1), groove at the positioning piston (2).
Positioning piston.

DrVICTINANT.
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79

Stellkolben montieren.
Hinweis:

Aut korrekten Sitz der geteilten Ringe "achten".

Assemble positioning piston.
Instruction:
Observe correct fit of the divided rings.

80

Stellkolben ins Gehduse einsetzen.
Hinweis:
Stellkolben vor Einbau eindlen.

Insert positioning piston into the housing.
Instruction:
Oil positioning piston before assembly.

81

Lagerschalenpaar einsetzen.

Insert bearing cup set.

Lager, Draht, Gleitstein und Gelenkstift
montieren.

Montagehilfe: z.B. - Klammer / Gummiringe / Fett

Assemble bearing, wire, gliding stone
and articulating pin.

Assistance: Devices e.g. - Clamp / rubber rings / grease

82

€y
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83 | Schwenkwiege komplett ins Gehéuse einsetzen.
Auf korrekien Sitz der Schwenklager im Gehéuse "achten”.

A Montagehilfe ausbauen.
insert completely swivel cradle into the housing.

Pay attention for correct seat of the swivel cradie in
the housing.

A Remove auxiliary device.

84 | Gelenkstifte montieren.

Assemble articulating pins.

85 | Vorrichtung zum Fixieren der Schwenkwiege montieren.

Assemble device for fixation of the swivel cradle. . ’

86 | Neue Montageposition!
Triebwelle mit Lager und Wellendichtring einbauen.

Assemble drive shaft with bearings and radial seal rings.

87
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88 | Scheibe 1,2

Disc 1, 2

89 | Kolben mit Riickzugeinrichtung montieren.
Hinweis:
Kolben, Gleitschuhe einélen.

Assemble piston with retaining plate.
Note:
Oil piston and piston pad.

90 | Zylinder komplett einbauen.

Assemble cylinder completely.

91 | Vorrichtung ausbauen.

Remove assembly device.

92 | Steuerplatte Rechtslauf - in Drehrichtung verdreht.
Achtung!
Geréuschkerben sind drehrichtungsbezogen eingeschliffen.

Control plate clockwise rotation - indexed in the direction
of rotation.

Note!

Noise grooves are machined - in based on direction

of rotation.
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93 | Steuerplatte Linkslaut - in Drehrichtung verdreht.
Achtung!
Gerauschkerben sind drehrichtungsbezogen eingeschliffen.

L i Control plate counter clockwise rotation - indexed
E in the direction of rotation.
Notel
Noise grooves are machined - in based on direction
of rotation.

94 | Grundeinstellung - Verdrillschraube

'4- * —f A4VG..71*=28+0,75mm  A4VG..90* =29+0,75 mm
A4VG...125*=20+0,75 mm A4VG...180 * =22 £ 0,75 mm.
— Basic setting - indexing screw
A4VG..71*=28+0,75mm  A4VG..90*=2910,75 mm
i . L % A4VG...125*=20+0,75 mm A4VG...180* =221 0,75 mm.
-

95 | Steuerplatte einsetzen - Rechtslauf.

Insert the control plate - clockwise rotation. i

R 96 | Zylinder nach unten driicken (1).
< Verdrillschraube einbauen (2).
-5 Kerbe in Montageposition.

Press the cylinder to the bottom (1).
Screw in the indexing screw (2).
Groove in mounting position.

97 | Steuerplatte einsetzen - Linkslauf.

insert the control plate - Counter- clockwise rotation.
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98

99

AnschliuBplatte aufbauen.

Achtung! Federvorspannung!

Mit zwei Befestigungsschrauben Gberkreuz AnschiuBplatte
in Gehausefiihrung einsetzen - Fertigmontagel

Assemble connection plate.

Attention! Spring preloaded!

insert control plate into housing, guidance with two locking
screws crossing over -Finish assembly!

A
/ f/@\M/\, /
AN 17

100

Verdrillschraube - Nach Markierung ausrichten.

Locking screw - Observe adjusting measure.

101

1. Deckel montieren.
2. Nullage nach Maf einstellen.

1. Assemble cover
2. Adjust zero position according to measure.

-

102

Achtung!
Korrekte mechanische Nullageneinstellung muf nach
Einbau im Gerat bzw. Prifstand erfolgen.

Attention!
Adjustments of the correct zero position to be carried out
after installation into the machine or on the bench test.
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103| Hilfspumpe montieren.
Hinweis: Drehrichtung beachten.
i
u.” Assemble auxiliary pump.
o Note: Take care of direction of rotation.
104| Ansteuergerat montieren.
Assemble control device.
Tightening torques for shatt bolts Tightening torques for locking screws VSTI
(Metric 1ISO Standard Thread) (Metric ISO fine thread)
Strength Classes Thread size Designation Tightening torques (Ib.ft)
The valuies for tightening torquea Thread |88 | 108 | 128 MBx1 VSTIB x1 “ED/SA =4 . a
:::«""bc',"":";“':‘:'“:"ﬂ': I"S'c':' oriyfor | gizq Tightening Torque (Ib.ff) M10x1 VSTI 10 x1 -ED =7
thrands and head support surface M3 08 1,2 14 M12x1,5 VSTI12x1,5 -ED =15
dimensions in accordance with DIN M4 21 3,0 3.6 M14x15 VSTI14x1,5 -ED =22
912, DIN 931 and DIN 833, These M5 44 8.3 74 M18x15 VST 16x1,5  -ED/SA =22
values are also valid only for light or M8 74 10,3 12,5 M18x 15 vsTI18x 1,5 -ED/SA =29
unolled, untreated surface as well as M8 184 25,8 30,2 M20x15 VSTI20x 1,5 -ED/SA =37
for use only with torque-indicating M10 36,1 50,9 81,2 M22x1,5 VSTI22x1,5 -ED =44
wrenches and force limiting tools. M12 63,4 88,4 106,9 M26x15 VST 16x 1,5 -ED/SA =51
M14 99,5 140,0 169,5 M27x2 VSTl 27 x 2 -ED = 66
Mi8 154,8 2174 261,68 M30x1.,5 V8TI30x15 -ED/SA =74
Mi8 213,77 298,5 357,4 M33x2 VSTI33x2 -ED/SA =88
M20 | 3022 4278 508,5 M42x2 VSTid2x2 -ED/SA =147
M22 4054 5749 685,4 M48x2 VSTi48x 2 -ED =220
M24 | 5235 737,0 884,4
M27 7739 1105,5 1326,6
M30 |1088;7 {14740 |17688 Tightening torques for seal-lock nuts
(Metric 1ISO-Standard Thread)
Tightening torques for cross-slotted lens head screws Strength classes
DIN 7985 The values for tightening torques Thread 8.8 10.9 ] 129
(Metric 1SO- Standard Thread) shown in the table are valid only for size Tightening torque (Ib.ft)
seal-lock nuts of the strength class 8.8 M8 74
The values for t ) Strength classes and with matric 1SO-standard thread. M8 18,2
shtening torques Thread | 88 | 109 | 128
shown in the table are valid only for slza Tightening torques (6.) M10 29,5
cross-siotted lans head screws DIN V3 o8 M12 50,9
7985 of the strength class 8.8 and with Ma 2:‘ M14 81,1
metric 1SO-standard thread. M5 s Mi6 125,3
M8 74
MB 184
M10 36,1
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General advice

Make yourself familiar with the equipment of the
machine.

Only operate the machine if your are completely
familiar with the operating and control elements as
well as the functioning of the machine.

Use your safety equipment like helmet, safety shoes

and hearing protection.
Make yourseif tamiliar with your working field.
- Only operate the machine for its intended purpose.

Please observe the guidelines of the Professional
Association and the machine manufacturer.

Before starting

Observe the operating instructions before starting.
Check the machine for obvious faults.

Do not operate the machine with defective
instruments, warning lights or control elements.
All safety devices must be in a secure position.
Do not carry with you movable objects or secure
them to the machine.

Keep oily and inflammable material away from the
machine.

Before entering thc driver's cabin, check if persons
or obstacles are beside or beneath the machine.
Be careful when entering the driver's cabin, use
stairs and handles.

Adijust your seat before starting.

Start
When starting all operating levers must be in
“neutral position”.
Only start the machine from the driver's seat
Check the indicating instruments after start to
assure that all functions are in order.
Do not leave the machine unobserved when the
motor is running.
When starting with battery connection cables
connect plus with plus and minus with minus.
Always connect negative (-) cable last and
disconnect negative cable first.

Attention
Exhaust gas is dangerous. Assure sufficient fresh
air when starting in closed rooms!

Hydraulic equipment
1. Hydraulic equipment is standing under high
pressure,

AHigh pressure fluids (fuel, hydraulic oil) which
escape under high pressure can penetrate the
skin and cause heavy injuries.

Therefore immediately consult a doctor as
otherwise heavy infections can be caused.

2. When searching leakages use appropriate auxiliary
devices because of the danger of accidents.

3. Before working at the hydraulic equipment, lower
pressure to zero and lower working arms of the
rnachine.

4. When working at the hydraulic equipment, absolutely
stop motor and secure machine against roliing away
(parking brake, shim)!

5. When connecting hydraulic cylinders and motor pay
attention to correct connection of hydraulic flexible
hoses.

6. In case of exchanging the ports, the tunctions are
vice versa (f. ex. lift-up/lower) - danger of accidents!

7. Check hydraulic flexible hoses regularly and replace
them in case of dammage or wear! The new hose
pipes must comply with the technical requirements
of the machine manufacturer!

Orderly disposal or recycling of oil, fuel and
filters!

nrYiTaTAL T
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Achtung!

Sicherheitsbestimmungen beachten|
Mit Schlauch NW6 beide Steltkammern
verbinden. Vermeidung von Restsignal
aus hydraulischer Nullage.

Manometer an M, und M, anschlieBen.
Nullage so einstellen, daf} bei blockiertem
Antrieb beide Manometer auf gleichem
Druckwert stehen,

Hinweis:

Totband der Nullage - vermitteln.

Attention!

Observe safety regulations!

Connect both control chambers with hose
NWe. Avoidance of rest signal from hydraulic
zero position.

Connect manometer to M, and M,. Adjust
zero position so that at blocked drive both
manometer indicate the same pressure valve.
Note:

Adjust death line of zero position.

106
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Achtung!
Sicherheitsbestimmungen beachten|
Attention!
Observe safety regulations|
107

Manometer an X; und X, anschlieBen.
Nullage so einstellen, daB bei blockiertem
Antrieb beide Manometer auf gleichem
Druckwert stehen.

Hinweis:

Excenterjustierung

- hicht Gber +90° verdrehen.

Connect manometer to X; and X,.

Adjust zero position so that at blocked drive
both manometer indicate the same pressure
value.

Note:

Eccentric adjusting

- Do not turn over +90°.
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Achtung!
Sicherheitsbestimmungen beachtenl

Hinweis:
Nachjustierung nur bei Betriebstemperatur.

Manometer an "G" anschlief3en.

Achtung!

* Speisedruckeinstellung!
Nenndruck p+ - 18 bar
Héchstdruck pw - 40 bar
Bei Max.-Drehzahi.

Hinweis:
Einstelldaten nach Werksauftrag.

* bei DA-Ausfiihrung

Attention!
Observe safety regulations! J

Note:
Readjusting only at operating temperature.

Connect manometer to "G".

Attention!

* Boost pressure setting!
Nominal pressure py - 18 bar
Peak pressure py - 40 bar

at max, speed.

Note:
Adjusting data according to order.

109
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Achtung!
Sicherheitsbestimmungen beachten!

Druckabschneidung
Pressure cut-off

HD-Ventii ohne Bypass

1. HD- Ventile sind immer 10% héher eingestellt als die
Druckabschneidung.

Bei Ver&nderung eines Einsteilwertes immer beide
kontrollieren.

2. Nachjustierung nur bei Betriebstemperatur

Manometer an M, und M, anschlieBen.
Druckabschneidung: Maf X Einstellschrauben notieren|
Einstellschraube auf Block drehen.

HD- Ventile: Mit geringer Pumpenmenge iiber Ventile
fahren. Einstellwert kontrollieren.
(Nur kurzzeitig "Temperatur".)

Drucklos "Einsteliwert" verdandern - Kontrolle

Druckabschneidung:

110 Einstellschraube auf Maf (*) zuriickdrehen.
Druckwert kontrollieren bzw. nachjustieren.
Achtungl! Differenz von 10% HD- Ventile und
Druckabschneidung beachten!
Hinweis: Einstelldaten nach Werksauftrag.

Attention!
Observe safety regulations.

HP valve without bypass-function

HD- Ventile

1. HP valves are always adjusted 10% higher than the
HP- valves

pressure cut-off.

If one setting value is changed, always check both
values,

2. Readjusting only at operating temperature.

Connect manometer M, and M,

Pressure cut-off: Note measure X setting screw! Turn
setting screw on block.

HP valves: Operate valves with small pump flow
volume,

Check setting value. ("temperature” only for a short
time).

Change "setting value* - check.

Pressure cut-off:

Turn back setting screw to measure (*).

111 Check pressure value and readjust.

Attention! Observe 10% pressure difference HP valves
and pressure cut-offl
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A4VG 71 - 90

Fahrzeuge mit rein-hydrostatischem Fahrantrieb
bzw. mit hydrostatischem Fahrantrieb und Schait-
getriebe ohne Leerlaufstellung (Freitauf).

Hydrostatischer Antrieb / BypaB-Schaitung

Indiesem Fall wird der Fahrantrieb auffreien
Umlaufgeschaltet. ZudiesemZweckhabendie
inderVerstellpumpe integrierten Hochdruck-
begrenzungsventileeinesogenannte BypaB-Funktion.
D.h.durch Drehenderentsprechenden

Schraube (Pos.1) wird derVentil-Einsatzso entspannt,
daB einfreier Ol-Umlaufméglichist.

A4VG 125 - 250

Pos.1
ca.2Umdrehungen
10 Nm

Anziehdrehmoment/
Tighteningtorque
20Nm

150 Nm

100 Nm

Alt / Oid

Vehicle with hydrostatic transmission and gear
shift without idling setting position (free
wheeling).

Hydrostatic transmission/Bypass-switching

Inthis case thetraveltransmissionisswitchedonto
free wheeling.Forthis purpose the variable displace-
mentpump hasincorporatedhigh pressurereliefvaives
with bypassfunction.

The screw (item 1) isunscrewed to suchanextent, that
the valve cartridge isreleased andfree oil circulationis

possile.

ca.2Umdrehungen
Pos.1 200 +10 Nm
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Achtung!
Sicherheitsbestimmungen beachten]

Uberpriifung der Einstelldaten
Betriebstemperatur soll wihrend des Uber-
prufungsvorgangs weitgehend konstant
gehalten werden,

Antriebsmotor starten, Leerlaufdrehzahi

Blockzustand

Fahrtrichtungsschalter "0*

Motordrehzahl langsam steigern bis zur max.
Motordrehzahl, dabei MeRgerite beobachten.
Speisedruck:

Leerlaufdrehzahl

Psp = ca. 15-20 bar

max. Motordrehzahlt

Psp=........ bar*

Blockzustand
Fahrtrichtungsschalter - vorwérts
(StraBengang und Festgebremst)

Einstelidaten Pumpe A4V/DA (iberpriifen
. Regelbeginn

Verdrillung HD 40 - 50 bar

Motordrehzahl . min.'* Psp..... bar*
HD...... bar

Nachjustierung - Regelbeginnschraube

Regelbeginn

Regelende

113 HD..... bar*
Motordrehzahl . . ... min.'* Psp..... bar*
Nachjustierung - Verdrillschraube

Hinweis:
Excenterjustierung - Drehrichtung beachten

Hinweis: * Einstelldaten nach Werksauftrag!

114
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Timing
adjustment screw

Begin of control

113

114

Attention!
Observe safety regulations!

Check setting data.

Operating temperature should be kept largely
constant during the check procedure.

Start prime mover, idle speed.

Block position

Drive direction switch - "0*.

Slowly increase motor speed up to the max.
motor speed and thereby observe measuring
instruments.

Boost pressure:

idle speed of prime mover
Psp = approx. 15 - 20 bar
max. motor speed
Psp=......... bar*

Block position
Drive direction switch - forward
(Road gear and fully applied brake)

Check setting data pump A4VIDA

Begin of control:

HD 40 - 50 bar

Motor speed . . . .. rpm* Psp....... bar*
HD....... bar*

Readjusting - control start screw

End of control

HD........ bar

Motor speed . . .. .. mpm* Psp....... bar*
Readjusting timing adjustment screw

Note:

Eccentric adjusting - observe direction of
rotation

* Setting data according to orderl
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2. Foreword

These operating instructions contain important advice on the
safe, correct and economic operation of the gear and plant.

Following this advice helps to prevent hazards and damage,
reduce repair costs and breakdown times and to increase the
refiability and service life of the gear.

3. Prescribed Use

The above-mentioned product is intended for installation in a
machine. It may not be commissioned until it has been ascer-
tained that the machine in which the above-mentioned product
is to be installed complies with the conditions of the EC guide-
line on machinery.

The product may only be used for the technically designed
purpose agreed. The product may not be operated with out-
puts, torques or external loads which exceed the structural
design (see technical data and catalogue).

Installation and commissioning may only be carried out by
properly qualified personnel.

4. Transport and Storage

Transport

A For risk-free handling, the hoisting lugs and pegs or threa- '
ded bore-holes provided must be used. Hoisting lugs and
similar aids attached to the gears are designed only for the
weight of the gear and may not be used for raising exten-
sion components such as motors, drum shafts or similar.
Only use suitable and technically faultless lifting equipment
and load suspension devices (e.g. ropes, eye bolts etc.)
with sufficient load-bearing capacity. See indication of
weight in the technical data or on the type plate. The
indications of weight must be regarded as approximate as
weights can vary slightly, e.g. by different oil levels.

Do not remain or work under suspended loads.

5. Set-up and puﬁing into operation

Assembly and commissioning may only be carried out by
suitably qualified personnel.

ABefcre commissioning and the test run it must be ensured &Before work on the gear unit or attached equipment is

that the moving and rotating components {e.g. shafts,
couplings etc.} do not represent a hazard. This means that
the necessary contact protection must be provided or
measures taken to ensure a safe distance from the machine
is maintained. During the test run without attached machi-

Important: Always read information marked with this A sym-
bol. Such information warns of danger. Non-observance can
lead to personal injury and damage to property.

Advice: The content of these operating instructions are pro-
tected by copyright. Hlustrations, drawings and data from these
operating instructions may be neither reproduced nor commu-
nicated or made available to third parties or competing compa-
nies (Para. 48 of the copyright law of 11th June 1870).

Any applicable national, local and plant-specific conditions and
requirements concerning the prevention of accidents must be
observed.

Qualified personne! are those persons who, on the basis of their
training, experience and instruction, along with their knowledge
of relevant standards, conditions, regulations for the prevention
of accidents and operating conditions, have been authorized by
the person responsible for the safety of the plant to carry out
the necessary activities and in so doing are able to detect and
prevent possible hazards.

Storage

Storage' from delivery to commissioning should be in dry,
dust-free and vibration-free. Enquiries should be addressed to
the manufacturer in the case of differing storage conditions.

Protection against Corrosion

The standard preservation of the shafts, hollow shafts etc. is
effective for one year maximum under the above-mentioned
conditions. It is not suitable for outside storage.

nery, the keys in the shaft ends are to be secured against
being spun out.

performed, the power supply must be disconnected. Acti-
on must be taken to prevent the power being inadvertently ;
switched on again. Where necessary, mechanical devices d
(special equipment, supports etc.) must ensure that the

machine cannot move or rotate.

REVISION:
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A It must be ensured before commissioning that the speci-
fied amount of lubricant has been poured into the machi-
ne. For the oil quantity and oil grade, see nameplate or
operating manual. Check the oil level by undoing the
overflow screw or by using the oil dipstick or oil sight
glass if these devices are fitted.

A Never operate without a breather filter otherwise the
excess pressure resulting from the gear unit heating up will
cause an oil leak.

&Aher prolonged operation the lubricant and gear unit sur-
face may reach temperatures which could cause skin
burns.

A Oil mistis produced in the gear units. It is therefore dange-
rous to work with a naked flame near the gear unit open-
ings. There is a risk of fire or explosion.

AHigh-speed machines into which these gear units are in-
stalled may generate loud noises which can damage your
hearing if they persist. in this case the operating staff should
be provided with ear protection. In order to reduce the
noise, all technical possibilities should be used to observe
the statutory regulations.

& it must be ensured that the gear units are not continuously
subjected to severe vibrations, e.g. from low-speed diesel
engines.

Technical information

Housings:  Torsionally rigid housings made of aluminium
or grey cast iron

Gearing: casehardened, tooth flanks ground

Lubrication: Splash tubrication, pressurised circulation
lubrication

Assembly of the gear units

Before assembly, check the surfaces, edges of the shaft end,
keys and external shaft splines for damage, and remedy any
damage discovered.

In the case of key and splined shaft connections apply lubri-
cating paste (e.g. Optimol White T) to the shaft end. The paste
facilitates assembly of the units and prevents corrosion which
would make subsequent dismantling much more difficult. It
must be ensured that the shaft seals are not dirty, damaged
or coated with paint. When the units are being painted, cover
the seals and running surfaces of the shafts or protect with
grease. This is the only way to prevent damage and thus oil
losses.

Qil baffle plates which may be installed on the pump mounting
flanges must not be damaged or dismantled.

Assembly of input and output elements

Couplings, beit pulleys or similar elements should be mounted
with the appropriate jigs (threaded spindle which is screwed
into the centring bore of the shaft). Severe hammering must be
avoided as antifriction bearings, retaining rings and other inter-
nais would be damaged!

Hydraulic pumps must be connected with the mounting flanges
so that they are oil-tight and must not exert any axial pressure
on the gear unit shafts! The coupling elements and the splines

must be adequately lubricated before assembly; we recom-
mend Optimol White T or Staburags NBU 30 PTM. Exception:
Splined hollow shafts which have their own oil filing from the
gear unit lubrication system; the relevant mounting flange is
then provided with screw plugs for the oil level and oil drain as
well as a breather. In these cases the oil level as well as the oil
quantity required to fill the gear unit flange is entered in the
assembly drawing.

Lubricants

The gear units are as a rule supplied without ail; they are then
provided with a label "Caution! Not filled with oill". Normally
gear oil CLP220 to DIN 51517 (mineral oil} or PGLP 220 to DIN
51502 (synthetic oil) is used. These grades are suitable for
normal operating conditions at an ambient temperature of -5°
to +35°C or -25°to +80°C with synthetic oil. Consult the manu-
facturer in the event of special operating and application con-
ditions.

Commissioning

Before commissioning, the gear units and, if necessary, the
mounting flanges must be properly filled with oil; for the oil
grade and oil level, refer to the technical data or the namepla-
te and assembly drawing. During commissioning the plant
must not be operated immediately at full capacity. Only after
3-4 hours is the load to be slowly increased so that the plant
canthen be run under full ioad. Oil and gear unittemperatures
up to 80°C, or up to 100°C with synthetic oil, are not unusual
and do not have any negative impact on the functioning of
the gear units. The oil level is to be checked after about 15
min. running time as oil collects in the mounting flanges or is
dammed there to lubricate the splined hollow shafts. If
necessary, replenish oil up to the specified oil level mark. We
recommend you to repeat this procedure until the oil level no
longer changes. This is especially important if oil pumps, oil
coolers and the like also have to be filled with oil.

Installation positions

Stiebel power take-off, pump power take-off and variable-speed
gear units can be operated in several installation positions
depending on the type. The manufacturer must always be
consulted in the event of installation positions which deviate
from the position ordered or shown in the assembly drawing.

Power take-off variable-speed gear units

AThe gear units must not be switched under load; this opera-
tion may only be performed at standstill. Any contravention
of this will result in damage to the geared coupling and no
claims under the guarantee will be accepted.

- Pneumatic gear-shifting: The pneumatics must be designed
so that the side subjected to pressure is continuously under
a pressure of 6 bar. A mist oiler must be installed in the
pneumatic system to ensure proper lubrication of the opera-
ting piston and to protect it against any corrosion.

- Mechanical gear-shifting: A spring element (gear-shifting
aid) must be installed in the shift linkage so that, if the geared
coupling in the gear unit is in an unfavourable position (tooth
on tooth), the shift linkage can be locked. When the motor
starts up, the coupling then engages. The tensile and com-
pressive forces of the shift linkage in the engaged condition
must not exceed 500 N,

REVISION:
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6. Conversions and modifications

Do not make any changes, provide attachments or perform
conversion work on the gear unit or components which could
reduce safety without the manufacturer’s permission! In par-

7. Notes on maintenance

Change oil regularly in accordance with the operating manual.
Refer to lubrication chart, pump power take-off gear units. If the
mounting flanges have their own oil filling, it is designed as
long-life lubrication and no oil change is necessary. For the oil
quantity and oil grade, see nameplate or operating manual; the
oil quantities are to be regarded as approximations. The oil level
indicated in the assembly drawing is always decisive. Check the
oil level by undoing the overflow screw or by using the oil
dipstick provided these devices are part of the fittings. At each
oil change check all the seals and screw fittings for any leaks
and, if necessary, retighten the screws. If possible, a visual leak
check should be made every day. A rise in the oil level in the
gear unit or mounting flanges with their own oil filling is a sign
of defective seals in the hydraulic units.

Premature gear unit failure may occur as a result of running dry
caused by oil loss, the ingress of water into the gear unit
housing or the presence of foreign matter in the lubricant.

&When changing, replenishing or draining the oil or when
taking oil samples, it must be guaranteed that no oil can
escape onto the ground, penetrate the ground or surface
water or enter the sewage system.

A Prolonged contact with lubricants can cause injury to your
skin. Use a protective skin ointment.

AAfter prolonged operation the lubricant and surface of the
gear unit may reach temperatures which can cause skin

8. Spare parts and repairs

Spare parts must satisfy the technical requirements specified
by the manufacturer. This is always guaranteed with original
spare parts. When ordering spare parts, the type number and
serial number {to be found on the nameplate or in the technical
data) in addition to the spare part number must be indicated.
Spare parts drawings and spare parts lists can be requested
from the manufacturer.

Repairs and overhauls are carried out by the manufacturer at
short notice. When carrying out your own repairs, make sure
that the expendables and auxiliary materials and parts which
have been replaced are disposed of safely and without polluting
the environment.

ticular any protective facilities provided (e.g. covers, overload
protection) must not be removed or changed.

burns. When working on hot components, wear protective
clothing, e.g. protective gloves.

The lubricant is best drained while still warm from operation so
that a complete change of the old lubricant is ensured. If the oil
is highly contaminated, the gear unit should be rinsed with the
same lubricant.

A Under no circumstances may different types of lubricant,
such as mineral oil, synthetic oil or grease, be mixed with
each other.

AThe applicable national, local and plant-specific regulations
and requirements concerning accident prevention and en-
vironmental protection are to be observed.

ATO prevent faults, it is necessary to carry out the regular
maintenance and inspection work prescribed. Any changes
compared with normal operation (higher power input, tem-
peratures or vibrations, unusual noises or smells, response
of monitoring devices etc.) are an indication that the unit is
not functioning properly. To avoid faults which could result
in injury to people or damage to property, the maintenance
staff responsible must be notified immediately. In case of
doubt switch off the relevant item of equipment and ensure
it cannot be switched on again.

'ATO prevent damage from overheating, dirt and dust depo-
sits should be regularly removed from the gear unit sur-
face.

&The applicable national, local and plant-specific regulations
and requirements concerning accident prevention and en-
vironmental protection are to be observed. The manufactu-
rer does not assume any liability for damage caused by
improper repair work or the use of non-original spare parts.

A Prolonged contact with lubricants can cause skin damage.
Use a protective skin ointment, After prolonged operation
the lubricant and the surface of the gear unit may reach
temperatures which can cause skin burns. Before starting
repairs, let the gear unit cool down.
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1. Applications

The GRUNDFOS CRK pumps are multistage centri-
fugal pumps designed for the pumping of cooling ..
‘and cutting Ilquids for machine tools, condensate
transfer, liquid transfer in Industrial washing ma-
chines and similar applications.

CRK pumps are designed for the pumping of liquids
with a density and viscosity corresponding to those
of water. The pumped liquid must not contain ab-
rasive particles or fibres.

When pumping liquids with a density or viscosity
higher than that of water, motors with correspond-
ingly higher outputs must be used, If required.

2. Type Designation

The standard range of CRK pumps encompasses
complete Impeller in chamber combinatlons. On
request, other lengths, agalnst duty combinations,
can be supplied by fitting empty intermediate
chambers Instead of standard chambers with im-
peliers. .

The pump key on the pump nameplate indicates the
number of chambers and Impellers fitted to the

pump.
Example:
CR K 8 - 16012
Pump range ]
Cooling and cutting iiquids/
condensate

Nominal flow rate In m3h
Number of chambers x 10
Number of impellers

3. Operating Conditions

Liquid Temperature: —15°C to +90°C.
Ambient Temperature: —30°C to +40°C.
Enclosure Class: IP 585.

Relative Air Humidity: Maximum 80%.
Operating Pressure: Maximum 25 bar.
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4, Installation

4.1 Pump Locatlon

The pump is designed for tank mounting In a verti-
cal position. The pump Is positioned in a hole cut
into the cover of the tank (upper side) and is se-
cured to the tank by four set screws through the
holes in the mounting flange. It is recommended to
fit a sealing gasket between the pump flange and

tank.

Fig. 1
Pump Mounting Flange Dimensions

CRK2 | CRK 8
and4 | and 16
D1 160 225
D2 140 200
D3 180 250
L 100 125
Rp 1% 2
X a7 29 . : g
D2 8
' D3 z

4.2 Suction Conditions

The CRK pumps are designed to provide full per-
formance down to a liquid level of 40 mm (CRK 2/4)
or 50 mm (CRK 8/16) above the bottom of the pump
strainer.

At a liquid level between 25 and 40/50 mm above
the bottom of the strainer, the built-In’ priming
screw will protect the pump agalinst dry-running,
see fig. 2.

Fig. 2
CRK 2 and CRK 4

TMOO 4376 2594

TMOQ 4256 2294
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Fig. 3

TMOO 4257 2294

5. Electrical Connections

The electrical connections should be carried out in
accordance with local regulations.

The operating voltage and frequency are marked
on the pump nameplate. Please make sure that the
motor is suitable for the electricity supply on which
it will be used.

Single-phase GRUNDFOS motors incorporate a
thermal switch and require no additional motor
protection. .

Three-phase motors must be connected to a motor
starter.

To ensure easy access to the electrical connec-
tions, the terminal box can be turned to the posi-
tions shown in fig. 3.

Remove the coupling guards which are kept in po-
sition by spring tension.

To change the position of the terminal box, remove
the four screws securing the motor to the motor
stool. Turn the motor to the required position, re-
place and tighten the four screws.

Replace the coupling guards.

Do not start the pump until it has been submerged
in the pumped liquid. ..

The electrical connection should be carried out as
shown In the diagram inside the terminal box
cover.

In the case of frequency converter operation, the
motor should not be loaded by more than 90% of
the power stated on the motor nameplate, unless
otherwise stated by the frequency converter man-
ufacturer. ’

6. Start-Up

The pump can be started against an open or a
closed discharge side.

— |If the discharge side is open and the pump
body is partly filled with liquid when the pump
is started, the air will escape through the dis-
charge pipe. '

— If the discharge side is closed and the pump
body is partly filled with liquid when the pump
is started, the air will be pressed down through
the pump body and out into the tank, and the
pump will very quickly reach its maximum
operating pressure.
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Before starting the pump, make sure:

1. that the direction of rotation of the pump Is cor-
rect.
When seen from the top, the pump should rotate
counter-clockwise,
(Start the pump for a short period and check the
direction of rotation at the motor cooling fan).

2. that all pipe connections are tight.

3. that the pump body is partly filled with liquid
(partly submerged).

4. that the strainer is not blocked by impurities.

7. Operation and Maintenance

7.1 Lubrication and Maintenance

Pumps installed in accordance with these In-
structions require very little maintenance.

The mechanical shaft seal is self-adjusting and has
wear-resistant seal rings which are lubricated and
cooled by the pumped liquid.

The pump bearings are also lubricated by the
pumped liquid. Motor bearings are grease packed
and sealed for life. No further lubrication is neces-

sary.

7.2 Filters

Chip trays, filters, etc. should Be cleaned at regular
intervals to ensure a correct flow of liquid.

7.3 Perlodic Checks

At regular intervals, depending on the conditions
and time of operation, the following checks should

be made:

— Check the quantity of liquid and operating
pressure. ‘

— Check that there are no leaks.

— Check that the motor is not overheating.

= Check the tripping of the motor starter.

— Check that all controls are operating satisfac-
torily.

If the above checks do not reveal any abnormal
operating details, no further checks are necessary.
Should any faults be found, check the symptoms
with section 8. “Fault Finding Chart”.
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8. Fault Finding Chart
Before removing the terminal box cover and betore any removal/dismantling of
the pump, make sure that the electricity supply has been switched off.

Fault

Cause

1.

Motor does not run
when started.

a) Supply fallure.

b) Fuses blown.

¢) Motor starter overload has tripped out.

d) Main contacts In starter are not making
contact or the coil is faulty.

e) Control circuit fuses are defective.

Motor starter
overload trips out
immediately when
supply is switched
on.

a) One fuse Is blown.

b) Contacts in motor starter ovBrioad are faulty.

¢) Cable connection is loose or faulty.
d) Motor winding Is defective.
e) Pump mechanically blocked.

Motor starter
overload trips
out occaslonally.

a) Overload setting too low.
b) Periodic supply fallure.
c) Low voltage at peak times.

Motor starter has

-not tripped out

but the pump does
not run.

a) Check 1 a), b), d) and e).

. Pump capacity

not constant.

a) Pump strainer partly blocked by impurities.
b) Liquid'level in tank too low.
See 4.2 "Suction Conditions”.

Pump runs but
gives no liquid.

a) Pump strainer blocked by impurities.
b) Liquid level in tank too low.

See 4.2 "Suction Conditions”.
c) Pump rotates in the wrong direction.
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. STANDARD SPECIFICATION

1
B Portable transmitter with two replaceable 7,2 volt NiCd batteries, hatter and waist straps
B Receiver with NBB adapter plate for fastening purposes {Only PNN-BUS-3)
B Receiver with 4 fastening angles (PNN-BUS-5)

B Multipole connecting cable for the receiver, to your specifications

B Automatic battery charger with charging adapter (rapid charging in three hours)

goods!

The actual delivery specification is as detailed on the confirmation of order or the delivery note accompanying the
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2. SAFETY PRECAUTIONS
Even if you are accustomed to working with radio control systems, read these operating instructions without fail

before using this equipment. Only this document contains the latest information relating to your NBB radio control
system.

Please refer to the accompanying registration documents for the explanatory notes on obtained an operating permit. Observe
all applicable work-safety and accident prevention regulations without fail. Only fully trained, authorized personnel may use the
NBB radio control equipment. Components, etc. built into the NBB equipment for safety purposes must be regularly inspected.
(See point 6 of this instruction) _

if the NBB radio control unit develops a fault, it must be shut down immediately. The transmitter should be swit-
ched off with the EMERGENCY-OFF switch. The connecting cable must be disconnected from the crane connecting
socket (terminal) on the receiver. The repair of the equipment must not be carried out other than by NBB or an
NBB authorized technician. . 4

Failure to observe these recommendations will put both you yourself and others at risk. Under these circumstances, NBB re-
scinds the guarantee and any other form of liability. This radio control unit is designed exclusively for the control of construction
machines and industrial plants. Only under these conditions are the safety systems (EMERGENCY-OFF, zero setting) fully effecti-
ve. No other form of use is permitted. Any non-observance of this condition will relieve NBB of all liability.

Nano, Nano-S-A2-HC Nano-Vario

e

3. TRANSMITTER

To make the unit ready for use, insert the battery into the battery com-
partment. To remove the battery, depress the pin and push out the

battery. The power supply to the transmitter is activated with the EMER-
GENCY-OFF switch (when depressed, the EMERGENCY-OFF switch can also
be secured by removing the key cap). The green LED on the transmitter
control panel must flash regularly. Commands can now be input by means
of the controls. The operating period with a charged battery is approx-
mately 8 hours with the transmitter in continuous use. When the red "Bat-
tery" indicator lamp lights up, the battery is nearing exhaustion.

The transmitter can be operated for approximately 15 minutes more in this
condition. During this time, bring the crane to a safe position and install a
new battery.

Removal of the battery inerrupts the radio link. As a result, the master
switch for the crane must be switched on again.

Charge the discharged battery with the charger supplied.

4. BATTERY CHARGER

The red indicator lamp indicates that the battery charger is ready for use.
Place the battery in the charging well; it will now be charged. When the red
LED goes out, the charging process is concluded. No harm will come to
the battery if it is left in the charger beyond the required charging time.

Do not use the charger other than in dry rooms having a min-max
temperature range of 0-40°C. A charged battery is a concentrated
energy source. Never store a charged battery in a toolbox or simi-
lar where it could be short-circuited by metal components (even a
key in your trouser pocket can cause a short circuit).
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The receiver is connected to the crane with the multipole connecting cable
supplied. Please observe the instructions issued by the crane manufacturer,
The power supply to the receiver is generally effected by way of the con-
necting cable.

B In general, an earth lead is required in the case of cranes which
have not previously been operated under radio control. Failing
this, the receiver electronic circuit will not receive any power
supply.

Take care to ensure that the operating voltage of the receiver
complies with the electrical specifications of the crane.
The applicable operating voltage is specified in the supplement.

B Nover expose the receiver to a high pressure cieaning jet.

This also applies to the transmitter.

B The receiver should always be fixed
vertical at the outside panel of
the switching cabinet.
The antenna should reach
over the top of the panel.

J:[ WRONG

RIGHT —

\, 6. OPERATING THE SYSTEM
Safety equipment in the NBB radio control system:

In the transmitter:
B EMERGENCY-OFF switch with automatic disconnection from the power

supply
B Automatic zeroing

In the receiver:
B Duplicated 2-channel evaluation of the EMERGENCY-OFF signal

W Automatic zeroing when switched on again after radio signal interruption
R nhibition of radio control commands at the relay level if EMERGENCY-
OFF circuit defective.

To ensure troublefree operation, observe the following operating instructions
precisely. Subject ta the transmitter being in operating condtion, the crane's
master switch can only be switched on provided no command transmitter is
actuated. The necessary command for this purpose is initiated by the
'ON/HOOTER' button. This activates a warning signal on the crane. After the
crane has been switched on, this button serves for the subsequent activati-
on of the hooter as required by safety at work regulations.

If the NBB radio control unit remains unused for a prolonged period,
we strongly recommend that the battery be charged from time to
time {approximately every four weeks). This will provent it from be-
coming discharged and will prolong its working life. If an extended
period of disuse is intended, we recommend that the battery be re-
moved from the transmitter.

[ 4
[T}
Changing the frequency: 3
=
Q» ) To change the frequency, hold down the ‘ON/HOOTER" button while g\
simultaneously operating the "FREQUENCY CHANGE® button until the
hooter sounds. (Please observe the accompanying registration con- L

PNN-BUS-5

JUMPER
RADIO ON/

EMERGENCY-OFF

L

$

FREQUENCY

osr@ N

CHANGE
OPERATING STATUS/

ditions, see page 5, point 9).

FREQUENCY CHANGE

CABLE REMOTE CONTROL g(;é}éuz 33
EQUIPMENT
5. RECEIVER (PNN-BUS-3 and PNN-BUS-5) PNN-BUS-3

Mounting-possibilities of thé PNN-BUS-3
= or of the PNN-BUS-5.

®

LOW BATTERY

REVISION:




PNN SYSTEM VENDR

CABLE REMOTE CONTROL FIGURE 08
EQUIPMENT

PAGE 03

TEACH-IN: Individual Setting of Analog Channels {Basic Setting) at Nano Transmitter®.
The output signals of the analog channels can be individuaily programmed by the transmitter.

Activate Set all analog channels to zero position.
programming mode (potentiometer without automatic release)
— Insert the TEACH-battery into the battery com-
l partment, release the EMERGENCY-OFF switch
b and press the "ON/HORN" key.
~ Now the programming mode is activated.
Select 4 ‘ To determine which analog function is to be pro-
analog function grammed, it is sufficient to turn briefly the ap-
,—7 propriate master switch fully in the direction of
_I L this function.
\\'\ ”/
Save Now the '50%/100%" switch has to be turned in-
"contact point” to the *50%" position.
A The master switch is now turned until the requi-
ﬂ i red "contact point® is reached.
\/7

N ‘ To save this value, the "SAVE" {'ON/HORN") key
; must be pressed at this position. S

v

Save i Y The "50%/100%" switch has to be turned into
maximum ! the "100%" position. ;
speed g The upper initial value is saved by turning the \J
| master switch until the maximum speed of the
5 function is reached then pressing again the "SA- :
J > { VE'("ON/HORN" key. J
1 {ON/HOR

Program opposite The opposite direction of this function can then

!

direction ? . be programmed the same way immediately

i afterwards.
o —N\ * !
ol | Yes ) | See point Bl and 1 .

i e / |
:

Programming | B when programming several analog channels con-
|

of next function ? secutively, the "FREQUENCY-CHANGE" key must

\ be pressed once after saving a function.
2 Yei / ! Continue point B .

Check By pressing and holding the ‘FREQUENCY-CHANGE' key it is possible to change to the
the programmed values working mode to check the programmed values.

As soon as the key is released, the programming mode can be commenced, as des-
cribed above. {Point  to B .)

Close the B} Press the EMERGENCY-OFF switch, push out the TEACH battery of the battery compart-
programming mode ment , insert the normal working battery, release the EMERGENCY-OFF switch again

and prepare the control to operate by pressing the *ON/HORN" key.
The control is ready to operate.

Please note:

In the programming mode all functions are locked, except "ON/HORN" and
m each selected function. 'J

* Please refer to the scope of supply of your facility.
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Control*.
The output signals of the analog channels can be individually programmed by the transmitter.

TEACH-IN: Individual Setting of Analog Channels (Basic Setting) at Nano Transmitter with Potentiometer

Activate Set all analog channels to zero position.
programming mode (potentiometer without automatic release)
Insert the TEACH-battery into the battery com-
F partment, release the EMERGENCY-OFF switch
\/B and press the "ON/HORN" key,.
Now the programming mode is activated,
A
Select <’ B To determine which analog function is to be pro-
analog function grammed, it is sufficient to turn briefly the ap-
propriate potentiometer fully in the direction of
_J_—I this function.
s
Save Now the *50%,/100%" switch has to be turned in-
"contact point” to the *50%" position.
™ The potentiometer is now turned until the requi-
| L red *contact point* is reached.
=, To save this value, the *SAVE" ("ON/HORN’) key
" . "
must be pressed at this position. “SAVE (ON/WORN)
—
Save K The "50%/100%" switch has to be turned into
maximum the "100%" position.
speed The upper initial value is saved by turning the po-
— tentiometer until the maximum speed of the
’ ' function is reached then pressing again the "SA-
< \7 VE® ("ON/ HORN') key.

. SAVE (ON/HORN)
Ty

cribed above. (Point o B .)

and prepare the control to operate by pressing the *ON/HORN" key.
The control is ready to operate.

Please note:

B each selected function.

* Pleasa refer to the scope of supply of your facility.

|

J o | B No opposite direction,

N7 i

™ |

|

7 ;
Programming I I When programming several analog channels con-
of next function ? i secutively, the ‘FREQUENCY-CHANGE" key must

’—-1 N ; be pressed once after saving a function.
18l | Yes ) i Continue point B .
JZ_ -/
Check By pressing and holding the FREQUENCY-CHANGE" key it is possible to change to the
the programmed vaiues working mode to check the programmed values.

As soon as the key is released, the programming mode can be commenced, as des-

Close the EJ Press the EMERGENCY-OFF switch, push out the TEACH battery of the battery compart-
programming mode ment , insert the normal working battery, release the EMERGENCY-OFF switch again

In the programming mode all functions are locked, except "ON/HORN" and
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7. FUNCTION CHECKS

Regular function checks of the NBB radio control Unit are essential to ensure that operating safety is maintained. In the case of
a single-shift daily operation, we recommend that the checks be carried out once a week. They can be performed with the aid
of the indicator lamps on the receiver. For this purpose, the transmitter must be in operating condition.
® First, connect only the receiver - the transmitter remains switched off.
B Switch on the transmitter by releasing the EMERGENCY-OFF button.
& Now test the command functions {always starting at the lowest stage) and check that the crane responds correctly.
In particular, make sure that the danger area is clear of all personnel. Failure to do so may result in an ACCIDENT.
u EMERGENCY-OFF check. Press the EMERGENCY-CFF button on the transmitter until it locks. The crane's master
contactor must drop out after a maximum of 1/2 second.

Checking the LEDs of the receiver

® LED1: POWER ON. If the LED does not light up, check the power
supply. If the power supply lead is in satisfactory condition, notify
your service centre.

® LED2: HF AVAILABLE. Remains lit continuously when the trans-
mitter is switched on.

@
L

@R

Poo

MADE IN GERMANY
(not significant in the case of scanner operation). O® YOCEL DESMATION PMLBLSS
m LED3: Flashes at regular intervais during fault<ree operation. FeQuY ot
lrregular flashing means that the HF channel is probably disrupted. @ AN
[n this case, select an alternative channel.
m LEDA4: I this LED flashes, the HF channel is disrupted. E';“ﬁm

m LEDS (Battery operation); state of charge of the battery.

8. RATING PLATES

Rating plates contain the serial number, model designation, fype of HF

module and frequency. In the event of a query, please give the serial number
without fail.

WODEL OE IGNATION: PNN-8LS-3
JERIAL NO.

~F MODUWLE:
FREQUENCY: BAND F

)
I eofot

PCEM4I

9. REGISTRATION

Explanatory notes on obtaining an operating permit for your NBB radio control system will be found in the accompanying regi-
stration documents.

10. MAINTENANCE

The NBB radio control unit is largely maintenance-ree. Nevertheless, please observe the following points:
m The EMERGENCY-OFF button must operate freely.

M Keep the unit clean of any contamination from building materials.

W f any electrical welding is carried aut on the crane, disconnect the control cable from the receiver,
otherwise the receiver electronics may be damaged.

11. GUARANTEE

All NBB radio control units {transmitter, receiver, battery charger) are guaranteed to operate satisfactorily for a period of six
months from the date of sale. The terms of the guarantee include parts and labour. Transport costs are the buyer's responsibiti-
ty. The following are excluded from the guarantee: wearing parts, relays and batteries. The guarantee does not cover damage,
accidental damage, negligence, improper use, non-adherence to operating conditions, the norrobservance of operating, testing
and servicing instructions, or repairs or modifications to the unit not authorized by NBB.

NBB will not be liable for consequential damage. It reserves the right to effect repairs or replacements at its own discretion.

12. ACTION IN THE EVENT OF A FAULT

Do not continue to work with a defective NBB radio control unit. Even a minor defect in the first instance may eventually lead to
a major fault!

Do not try to repair the NBB radio control unit yourself. In the event of a fault, please notify your dealer or contact us!
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NANO: Board E-ANO4A2V1/1 TEACH-IN*

TECHNICAL SUPPLEMENT

DIL switch (SW2) for setting various transmission characteristics: D f\
Setting for linear characteristic Rt R
C Cmal
/ ﬁ I'mrz D
/ O e
3 TEsC /
O (TEaT
I CIMaC /
e i
W Grecsh
Setting for non-linear characteristic =/ D —
< Times N
/o D
! O Tmel
’ G Twmsic
O OITmaez
G CImac
[Emn T ‘
LovEmp —
. " : :
=1
LT
Characteristics Characteristics in Characteristics after =
linear or non-linear Teach-In mode Teach-In mode ] ED
=  ——
] ] £ u [ , —
selected max. value H
§ {telected min, value L ' L —
i/ mo L
Master switch ranga TOU% s
LT
2 - 3
sl =1 g
selectad max. value f E:D
H Zeiscted min. vaiue !  oom——
& o
Master switen rangs 100% pLeisk 2 100%™

DIL switch no. 8 ;

OFF: 50% switching variable
ON : 50% switching fixed

*Please refer to the scope of supply of your facility.
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TECHNICAL DATA

Operating ambient temperature

Insulation class - Protection

TRANSMITTER

Transmission frequency range

-20ta +65°C
IP 65

Pocket-S Naro NanaL Naxo

400 - 477 MHz, 25 mW M

The use of synthesizer technology permits frequencies to be selected in accordance
with the appropriate waveband for the country of use.

Low frequency modulation
Data repetition rate

Baud rate

Range

Power input

RF ouput

Weight {without battery)

Pocket 0.2 kg
Nano 0,7 kg
Nano-L 1,0 kg
Nano-M 1,5 kg
RECEIVER

Reception frequency range

Data secunity:

FSK signal to CCITT V.23
about 60 ms

1200 baud (bits per sec.}
300 up to 1000 m

about 60 mA

10 mW

Size (LxWx H)
8,7x35x1ldcm
17,5x12,6x12,2cm
24,7x139x11,7cm
28,3x14,4x16,7cm

PN BUS 3, PN BUS S

400 -477 MHz

Generates a CRC code with a Hamming distance = 4. Generates a neutral position
Addressing of each transmitter with its own, unique combination {32768 possible
combinations). Parity - Bit parameters with addressing.

Data reception security:

2 diversitary evaluators (1 hardware evaluator, 1 software - controlled evaluator).
CRC. EMERGENCY OFF and neutral position bits. Restart inhibitor if EMERGENCY OFF

relay defective.

Contact loading for EMERGEMCY OFF and commands.

max. switching voltage
max. switching current

max. switching power

Weight
PNN-BUS-3 3,0 kg
PNN-BUS-5 4,7 kg

BATTERY
CHARGING UNIT

Operating voitage external charging unit

Operating voltage /PNN-BUS-3/PNN-BUS-5

250V
6 A
1000 VA

Size (L x Wx H)
306x181x13cm
36,4x28,3x15,2cm

7,2v /0,6 Ah

12v/24VDC
110V/230V AC
90V - 270V AC
40V - 270V AC
40V - 130V AC
8v-50VDC
24V DC

SYSTEM
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FIGURE 08
PAGE 09

PNN SYSTEM
CABLE REMOTE CONTROL

EQUIPMENT

o
=
]
3
o
[T
B
@
S
z
o
o

L9 13TpuUed-JH UIIPQIEYIS JIP [UeZUY
asyshquIuuIny cgrabugjdwg SIp IUUINY
2 AT :s13fugydu3 sap suntros1aastunuyeds
*x2128TS 1311959311198

atd 111PAPNAG

2HH 0GL YEY ST ZEW 00T°(LY HEREPEENELIEARELEASRLEL |

ZHW 6L BEY STQ ZHW SO7EEY 1yatazaqIUINDILY

9 TIwNTAMANA (A0

OV €3W3-z :Trpowsbuejduy @ {7eIpURISEqIAB(GD

e o X1

SRNEIIEHISIEHILEXS

tz) 1 31tas

[4 z0z6y :IN-SBuelIon
§651°01°5) woa  JE16021D "IN
epunyInebunsse(nz Inz T dbetuy

OV 269 RE00H T 09 Y (19 B0 I L UMIONIMITE L11E0-0 TY-IC ST

aneiuy §910 I3UIIM-SUTH

Wy

perrjny wi

S661°0T°S0 Usp ‘udydniqives

£661 2s0bny dqedbsny ‘GZZ 03¢
S13-1 131JYISIOA USYISTUYDI USIPYPAILUY I9p IOPTPUNIH ISP JNB ¥SE1  IIqUAZAQ
aqeBsny 'Gz{ AZ ZIZ 1dYE 1)1IYISIOASDUNSSTINZ 31p 11333 Iy(gosbunseelng §20

axdamzgawuraj pun
_sbunionaysuiaj S{[ITIIENPUT PUN JYDTTAI3Aad 1ny uabetueyuny 13193¥3(q0

punssenzutamabILyY 2110SHUNOSTINZ

urikag-unorqiQ 9e2sL-a

¢ 11§-PR-0110

HABD X1uyda1u3ydtIroen
qAN :1agequisBunssenz

OV £9WI-7 1 0uUNnUYd;923qIXefq0
a-g3i7  1USYITIZUUSY “ENZ

JET60ZTO  euumusbunsse(ng

JANNHYUNSONNSSYINZ

NOLLYYINNANONI 1AL H3Q NI NIONNSSYINZ HN- LWYSIANNE

REVISION




