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0 General Information 
 

0.1  General 
 

Prior to initial operation please examine the condition of the unit and the fittings supplied.  
Please read the instructions before installing the device.  
Improper handling and/or non-compliance with the operating instructions or technical instructions may  
lead to material damage or personal injury. 

 
0.2 Safety instructions - electricity 

 
Risk of injury from electric current! 
Work on electrical components is only to be conducted by a qualified electrician or under the 
supervision 
of a qualified electrician. Electrical equipment should be inspected regularly by a qualified 
electrician. All defects, such as loose connections, faulty or damaged cables must be repaired 
immediately! 

 
 
0.3 Safety instructions - hydraulics 

  
Only persons with specialist knowledge and experience in hydraulics may be appointed to work  
on the hydraulic equipment! 

 
All cables and screw joints are to be inspected regularly for leaks or visible defects!  
Leaks and damage to components must be repaired immediately. 

 
Do not open the suspension cylinder, sealing caps or the lateral sealing screws when the unit 
is under load!  

 
 
1 Description/Technical Data 
 

This unit serves as a load-compensating fixing element in applications where several cables  
are used over shared guide pulleys or traction sheaves as load carriers. 

 
The major advantages compared to conventional load carrier connections with 
 flexible compensation are: 

 
-One hundred percent load compensation over the whole compensating travel! 
-No time-consuming adjustment and inspection of cable tension. 
-No contraction or extension on loading and offloading on the suspension  
(–> system less resilient) 
straightforward recognition of incorrect cable elongation or restriction (optional) in accordance 
with EN81-1/2- standards (sect. 14.1.2) 
-Straightforward measurement of overload via an electronic pressure switch (optional) to 
comply with  
EN81-1/2- requirements (sect.14.2.5). 
-Single suspension designed for up to a breaking load of the corresponding 
 maximum cable size  
-Corrosion-resistant design (major parts are stainless steel!) 
-Patent registered ! 
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1.1 Hydraulic catenary suspension – Main unit 

 
The hydraulic catenary suspension ensures that the support of the  
load carrier is permanently stable. Each cable is connected to an eye bolt, 
designed as a piston rod, which has the function of a hydraulic  
traction piston. The fluid, which is compressed inside it can be regarded as more or less 
incompressible. The pressure chambers of each hydraulic load carrier are hydraulically  
linked to each other, so that the pressure is the same in each pressure chamber. In this way all load 
carriers are impacted with the same force, ensuring complete load compensation, even if one piston 
should deviate due to cable elongation. 
The unit is delivered ready for installation with pre-filled pressure chambers and does not require any 
further hydraulic adjustment. The filling of oil is designed so that when the cables are of equal length, the, 
eye bolts designed as piston rods, are exactly in the middle of the lifting range, so that the same 
distances are available in both directions (–> cable elongation and restriction). 
As the catenary suspension, depending on the basic parameter, is designed for a specific number of 
cables (e.g., 5, 9 or 13 cables), should the number of cables lie in between these sizes (e.g., 7 cables) 
then the unit with the next largest standard size and corresponding number of sealing caps, (for 7 cables 
–> 2), will be delivered. The sealing caps close the pressure chambers in the block that are not required. 
The outer suspensions are normally always closed, so that the mounted cables remain compact and 
together. 
 
Technical Data
Variants (cable sizes + number of cables) Cable diameter 6-8mm: Basic block size: 5 or 9 cables 

Cable diameter 9-11mm: Basic block size: 5 or 9 cables 

Design load per cable/suspension Size 6-8: 3380 N Size 9-11: 6390 N 

Breaking load of suspension Size 6-8: ∃40.560 N Size 9-11: ∃76.680 N 

Maximum compensating travel Size 6-8: +/− 52mm (uniform installation of cables in mid-
position) 

Size 9-11: +/− 70mm (uniform installation of cables in mid-
position) 

Pressure medium Organic -oil (Rivolta S.B.H.23); non water-polluting 

Pressure on max. design load of cables Size 6-8: 81 bar  Size 9-11: 76 bar 

Sealings NBR/PUR/POM 

Material/surface protection Block: high-strength aluminium alloy with a special 
anodised finish 

Piston rods: high-strength stainless steel 
Pistons: high-strength stainless steel 
Cylinder head: stainless steel 
Threaded rod: 8.8, galvanised 

Temperature range -20° + 50°C 

Mounting hole pattern (load carrier)* 
–> hole pattern designed for I-beam ... 

Variant /05...08: 112 x 56 - M16 –> IPB(L) 
100 

Variant /09...08: 150 x 66 - M16 –> IPB(L) 
120 

Variant /05...11: 142 x 66 - M20 –> IPB(L) 
120 

Variant /09...11: 180 x 76 - M20 –> IPB(L) 

Installation position Standing or hanging (overhead) 
*: Variant code see also Section 1.4 
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Corresponding cable lock acc. to 
DIN15315 
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1.2  Option: Rocker switch (R) 

To identify incorrect cable elongation (in 
accordance with EN81-1/2 section 14.1.2) the unit 
can be fitted with an optional rocker switch, which 
monitors all of the catenary suspensions. Should 
the elongation of one or more cables be faulty, the 
rocker will be deflected over the piston elongation 
moving downwards out of the block. The safety 
switch, which is connected to it will be activated via 
a shift fork. 

 
    
 
 
 
 
 
 

Technical Data: 
Switching function NC/NO 

Type of switch Snap action switch without contact overlap 

Protection class IP 67 

Housing Plastic 

Voltage 12 .... 230 VDC / VAC 

Max. switching capacity 250 VAC- 4A 

 
 

1.3 Option: Overload recognition 
 
  An optional electronic pressure switch is available to identify the load status or incorrect overload.  This 

can easily be connected to the MiniMess connection, which is 
located on the side of the unit, via a short hose line and fixed 
on the cylinder block of the compensating unit. In doing so 
there is no oil spill and it does not affect the correct oil level of 
the suspensions. Consequently it takes only a few minutes to 
mount it onto the unit. 
The switch itself is connected to the control system with the 
cable supplied and connected via the M12x1-plug with the 
pressure switch. 
Before this is attached to the cylinder block of the unit with a 
clamp, it can be held in a suitable position for reading and 
setting as described in the instructions in section 2.3.  
The specially adapted electronic pressure switch has 2 freely 
programmable switching points. It has a switching point to 
identify overload (in accordance with EN81-1/2  section 
14.2.5) and the other switching point can be used, for 
example, to identify maximum load during the ride or to 
identify an incorrect minimum load. 

 
 
 
 
 
 
 
 
 
 
 

Rocker switch in neutral position 

Mounted pressure switch 

 



 
Description /Installation/Maintenance of Hydraulic Catenary 
Suspension “Balance“ 

AS-GB-002/...
 

 

Document: Instruction and Operating Manual for HCS “Balance“ Revision: 01.01.2010  page 6 of 10 

 
 

Technical Data: 
 

 
 

1.4 Variant code 
 

The possible variants for the size and number of cables or possible options for part numbers are as 
follows: 

 
First two digits Cylinder block basic variant: e.g., 05; 09 

Second two digits Number of cables: e.g., 07 

Following 2 digits Cable diameter: 08: –> 6-8mm 11: –> 9-11mm 

Options With additional rocker switch: -W 
With additional overload recognition (2 switching points): -Ü2 

 
Example 1: AS-GB-002/090908-R –> Cylinder block for a maximum of 9 cables; 9 cables in use; 

Cable lock 6-8mm; 2 sockets with sealing caps; with option of a 
rocker switch to identify incorrect elongation or shortening of 
cables 

Example 2: AS-GB-002/090811-W-O2 –> Cylinder block for a maximum of 9 cables; 8 cables in 
operation; cable lock 9-11mm; a sealing cap; with the option of a 
rocker switch to detect incorrect elongation or shortening of 
cables; with the option of a pressure switch to detect overload  
(2 freely programmable load points) 

 
 
2 Installation/Operation 
 

2.1 Base unit – Catenary suspension 
The hydraulic catenary suspension is attached to the designated load support with/via the 4 threaded 
rods (strength category 8.8), which are situated on the underside of the cylinder block (glued) (see 
section 1.1 hole pattern). The hole pattern is designed in each case to 
correspond with the standard hole arrangement on the appropriate I 
beam. (see section 1.1). 
The threaded rods are pre-assembled with 2 nuts on each and a split 
pin. On installation first the split pin and the lower nut are removed. The 
upper nuts of all 4 threaded rods are then screwed into place, ensuring 
that they are all at the same distance and the threaded rods are then 
placed through the holes of the beam. The second nut is then screwed 
onto each threaded rod from the underside and snugged down against 
the other nut (see table for tightening torque). The connection is then 
secured by pushing each split pin through and bending it open at the 
ends of the threaded rods. 

Switching point, hysteresis SP1 / RP1 and SP2 / RP2 
freely adjustable 

Pressure range 0-100 bar 

Overload of the measuring cell 200 bar 

Burst pressure 500 bar 

Protection class IP67 (when using an IP67 
coupling socket) 

Housing Stainless steel/plastic 

Voltage 24 VDC 

Max. switching capacity 250 mA 

Service life (switching cycles) > 100 million 

Do not forget to secure the split pin.

Detail pressure switch 
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  Tightening torque: 
M16 172 Nm 

M20 347 Nm 
 
 

 
The slack cables are to be inserted into the cable locks as normal, 
adjusted to the correct length and tightened. In case correction is 
necessary, leaving a cable rest of approximately 0.4 to 0.6m 
protruding from the cable lock is recommended, to enable 
lengthening where necessary. When all of the cables have been 
adjusted to approximately the same length (∀ 1 cm), the cables 
must be secured with the cable end clamps provided. Please note 
that the securing element does not press on the bearing cable but 
on the protruding remaining cable (–> notch effect!) 
When the load has been applied to the cables, the correct 
position of the eyebolts designed as piston rods should again be 
verified. Should incorrect displacement be observed, the cables 
are to be unloaded once again and again adjusted. 

 
 
 

 
 
 
 
 
 
 
 
 

2.2 Rocker switch (Option -R) 
 

In order to identify incorrect cable elongation an optional rocker 
switch, as described in Section 1.2, can be fitted. When ordered it 
is already fitted, but it can also be retrofitted as required. After the 
unit, as described in Section 2.1, has been secured and the 
cables aligned, the rocker switch should be adjusted so that the 
snap action switch is not activated. This should only be activated 
if incorrect elongation of one or several supports occurs.  

 
 

 
 
 

2.3 Overload recognition (Option -O2) 
 

An optional pressure switch as described in Section 1.3 can  
be fitted in order to detect an overload or defined load status .  
This is connected to the MiniMess connection, which is located on the side of the unit, on installation.  
The pressure switch is connected to its hydraulic connection G1/4“ with the straight connecting piece of 
the small connecting cable (torque: 10Nm). Then the knurled protective cap is taken off the side 
MiniMess connection and the 90°-coupling of the other end of the hose connected with the cylinder block. 
As the coupling is leak-proof, no oil escapes. 
The cable is then connected to the control system according to the electrical wiring or circuit diagram. 
The M12 circular connector is then connected to the pressure switch and the sensor adjusted as 
described below. The switch is attached to the cylinder block with the pipe clamp. 

 
 
 

On installation ensure that all cable 
locks are on approximately the same 
level! 

Rocker switch in lower position 

Please note: The operator is responsible for the adequate mechanical strength of the load carrier ! 



 
Description /Installation/Maintenance of Hydraulic Catenary 
Suspension “Balance“ 

AS-GB-002/...
 

 

Document: Instruction and Operating Manual for HCS “Balance“ Revision: 01.01.2010  page 8 of 10 

How to set the pressure switch using the two keys above the display. 
 

Left key: - move down the menu 
- increase the value 
- on pressing down the key for longer the device quickly scrolls down the parameters 

Right key: - select menu 
- confirm value 

 
After switching on the supply voltage of the pressure sensor the unit briefly displays the letters “EdS” and 
begins by displaying the current pressure. To inspect in which unit the pressure is being displayed, press 
the right key. Depending on the setting the letters  “bAr” (unit Bar), the letters MPA (unit Mpa) or PSi (unit 
psi) are displayed. 

 
The background colour of the display changes depending on the relay status. 
–> relay output inactive = green 
–> relay output active = red 

 
The background colour of the display is also divided into two. 
–> on the left relay output 1 
–> on the right relay output 2 

 
Digital representation:   
Description Display 

Switching point, Exit 1 SP1 

Shift point , Exit 1 rP1 

Switching point, Exit 2 SP2 

Shift point, Exit 2 rP2 

Pressure window upper level, Exit 1 FH1 

Pressure window lower level , Exit 1 FL1 

Pressure window upper level, Exit 2 FH2 

Pressure window lower level, Exit 2 FL2 

Advanced functions EF 

Reset rES 

Delay period, Exit 1 dS1 

Delay period, Exit  2 dS2 

Reset delay period, Exit 1 dr1 

Reset delay period, Exit 2 dr2 

Exit 1 ou1 

Exit 2 ou2 

NO for hysteresis function Hno 

NO for window function Fno 

NC for hysteresis Hnc 

NC for window function Fnc 

Unit conversion Uni 

Unit bar bAr 

Unit MPa MPA 

Unit psi PSi 

Max. value Hi 

Error Err 

Erase --- 

Advanced functions EF 

Yes YES 

No no 

Version VEr 
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One switching point and one shift point can be set for both relay outputs. The corresponding output 
switches when the set switching point is reached. It switches back if it drops below the shift point. 

 
The setting range for both relay outputs: 
Lower limit [RP]:   1.0 bar 
Upper limit [SP]:   100 bar 
Minimum distance between RP and SP:   1.0 bar 
Raster:   0.2 bar      

 
 
 
 
 
 
 
 
 
 
 

Table of settings: 
Basic size  (Cable diameter) Number of cables installed  

(remainder sealed off) 
Increase in pressure per 100 daN (=kg) Total 
load on catenary suspension 

3 8.0 bar 

4 6.0 bar 

5 4.8 bar 

6 4.0 bar 

7 3.4 bar 

8 3.0 bar 

6-8 

9 2.7 bar 

3 4.0 bar 

4 3.0 bar 

5 2.4 bar 

6 2.0 bar 

7 1.7 bar 

8 1.5 bar 

9-11 

9 1.3 bar 

 
 
 
 
 
 
 

Please note: 
-If the current pressure exceeds the unit’s nominal pressure, then it can no longer be displayed. The 
maximum nominal pressure then flashes in the display. As a result, on selecting the maximum value 
(Hi) in the menu, the value of the highest pressure stored flashes until it is reset (rES). 
-If the current pressure is below 0.6% of the nominal pressure, the display shows 0 bar. 

Note: 
-If a key is not pressed for approx. 60 sec., the menu closes automatically without adopting any 
changes. 
-If both keys are pressed at the same time, the menu closes automatically and the changes made are 
adopted. 
-When a set parameter is adopted the set level is shown for one second before switching back to the 
corresponding menu item.  
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3 Maintenance 
 

From a constructional viewpoint the hydraulic maintenance unit is a maintenance–free unit. However, the 
following should be checked regularly during maintenance work: 

 
-Check the cable position. Should severe displacement of the position of the catenary suspension have 
occurred prior to maintenance and individual cables show deviations near the upper or lower end, then 
the entire system should be inspected for possible faults (e.g., defunct traction sheave or guide pulley) 
and the cables corrected so that requirements described in section 2.1 are met. 

 
-Check the hydraulic system for leakage: During maintenance both the rods and pistons should be 
inspected for leakage (see section 1.1). Whilst with upright installation it is easy to identify a leak in the 
rod from above the cylinder head, a leak in the piston is assessed by oil dripping from the extension bolts, 
which are screwed into the piston. If there is the slightest leak here, the loss of oil can be assessed by the 
resulting displacement of the piston rod which is under pressure. If this is minor, i.e., the connections are 
still in the mid nominal position, and the maintenance intervals are not too far apart, then the sealings can 
be replaced during the next maintenance check. If there is a distinct leakage the unit will have to be sent 
to the factory to be repaired. 
 
A
u
f
-Check for mechanical damage to the eyebolts designed as piston rods (–> damage to surface can lead 
to leakage due to damage to the override of rod sealings in the cylinder head! 

 
-Check for possible foreign bodies or contamination on the unit. The unit (primarily the eyebolts designed 
as piston rods) should be cleaned of any contamination. Foreign bodies can moreover block the function 
of the optional rocker switch! 

 
-Check for possible corrosion: Should the unit be exposed to extreme weather conditions, then it should 
be inspected for possible corrosion effects. This also affects the attachment on the load carrier. If 
corrosion effects are visible, please adopt the appropriate measures. 
If there is slight corrosion of non-moving parts: clean the parts and apply a suitable protective paint or 
corrosion spray. Movable parts should be inspected to determine whether slight corrosion can restrict 
function or if it is possible to polish the surface. In this case only a suitable, resin-free anticorrosive 
product may be applied. If the corrosion is severe, then the unit must be sent back to the manufacturer 
for service or repair. 

 
-A manual function test of the optional rocker switch (–> ease of movement, resilience) should be 
conducted. A suitable resin-free! lubricant can be sprayed onto the bearings to maintain the ease of 
movement of the rocker bearing, which is actually designed to be maintenance-free. 

 
-Function test of the optional pressure switch. If the corresponding weight is available to achieve the set 
overload, the switching function of the pressure switch, fitted to detect the overload or load status, can be 
inspected. The system should always be tested on initial installation. If this is not so, the pressure level 
shown on the display unit can be compared with the original level with the same load status. 

 

NOTE: A slight wetting with hydraulic oil in the region underneath the block (–> tappet for rocker switch) 
may stem from installation as the pistons are dabbed with oil to make them easier to install. 


