
Linear quantity - divider for exact ganging
of hydraulic cylinders !!

Hydro mechanical system without expensive drive-control
No influence on ganging when load is uneven
High operational safety-level, since there is no pressure translation
No special requirements on operating hydraulic cylinders
Compact drive using Lemacher-power units
Suitable for all applications with high precision requirements
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L i n ear - g an g i n g - qu an t i t y - d i v i d e r
Ganging difficulties as a permanent challenge

The solution of ganging difficulties was until today only possible by using low precision or high
electronic efforts.
The hydro-mechanical ganging facility was only constipated for restricted situations by using
measuring-pistons that read the exact dosage needed for the oil-volume in the drive.
The linear-ganging-quantity-divider of “LEMACHER Hydraulic” attains high precision dosage with a
compact construction permitting almost any eligible dosage-volume.

What is new with the LEMACHER linear ganging quantity
divider?

The LEMACHER linear-ganging-quantity-divider consists of one main cylinder, to which several
dosage-cylinders are added.
Precisely, these cylinder-segments, permit the compact construction of this system. The order in
which the pistons, the pipes and the frame are arranged avoid the need of complete main- and
dosage-cylinders.
Integrated in the drive, the 2/2-way valves ensure a variety of applications and modes to the compact
unit as well.

Possible applications in great variety

The linear-ganging-quantity-divider enables a settlement of the dosage-volume in the stop-positions.
The wiring connects all areas of the “quantity-divider”, bridging the ganging and pushing the working
cylinders throughout in “chaos”. This mode represents one of the great advantages of the linear-
ganging-quantity-divider. A combination of ganging-control and chaos-wiring is possible. Machines
can be operated since the tools will proceed simultaneously by bringing the work-cylinders into order.
At the end of the piston stroke, balancing the work-cylinders becomes necessary due to parallel
faults. In this case, a individual resetting of each working-cylinder is ensured by chaos-wiring, the
corresponding ganging piston-stroke completes the operating cycle at final balancing. The remaining
work-cylinders drive out according to the described mode after the stop of one of the work-cylinders,
by either achieving maximum strength (if required without pressure). If this is not required, the drive-
control can be constipated so that the remaining work-cylinders stop if the load on one cylinder is
exceeded. This mode is used when lifting or moving heavy load. The above described modes
guaranty a suitable drive-concept for almost any situation.
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Constructive unusual features

LEAMCHER linear-ganging-quantity-dividers are interpreted for the work load needed as well as the
measuring volume needed for the complete piston stroke. There is area equality between the main
piston and the sum of the measuring pistons in every case. No pressure translation arises. A
corresponding relationship between measuring-piston area and work-cylinder area produces strength
translation and therefore attains great strength with small component sizes.
The linear-ganging-quantity-divider is also interpreted after the maximum load the work-cylinders
need to be driven. It does not matter if only a single work-cylinder or all cylinders are loaded, the
integrated safety-valve protects against overload in any case. The ganging is not influenced by the
different load cases. The precision of the ganging only depends on the measuring volumes. Since the
measuring-pistons and the necessary pipes are produced with modern production methods, one can
assume that the volume fault is negligible.

Compression fault

The ganging fault is to be expected almost exclusively depending on the compressibility of the
pressure media. As long as the distribution of the force on the work-cylinders is even, the appearing
compression of the oil volume does not influence the ganging since there is no relative deviation of
the work-cylinders to each other. The various pressure-levels in the single work-cylinders cause a
ganging fault due to compression only at uneven load-sharing. Depending on precision requests, the
especially by “LEMACHER Hydraulics” developed construction elements should be applied for a
compensation of the compression volumes. This system was conceived in connection with the use of
a linear-ganging-quantity-divider.

Compression compensation

The advantage of this solution is that for the compression compensation, only the relative differences
of the compression have to be virtually balanced, contrary to other solutions, with which the large flow
volumes must be regulated heavily.
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Special drive with LEMACHER 2/2 way logic valves in compact
design

The wiring diagram represents an example of the operation of the Lemacher linear-ganging-quantity-
drive, showing four cylinders operating the ganging. The drive can be created with conventional
hydraulics units. LEMACHER hydraulics offer units to which the linear-ganging-quantity-drive is
directly attached to. The wiring diagram clarifies the ganging in both directions of the moving piston-
stroke. In addition, the linear-ganging-quantity-drive can be driven with differential wiring, so that the
forward speed can be increased.

Ventilation and inauguration of the linear ganging quantity
divider

The wiring enables short circuiting of the linear-ganging-quantity-divider, therefore connecting the
main piston-room with the measuring room and enabling filling and ventilation when starting the
system.
Before the cycle is first put in action, a defined stop position has to be run for inauguration of the
LEMACHER linear-ganging-quantity-divider. The exact position of the main piston can be read or
reprocessed with a signal.

Extended use area

The exact volume dosage does not only enable simultaneous hydraulic cylinder drive, but also offers
a variety of combinations, with which exactly reproducible movements can be reached. If the
measuring volumes effect the different modular sizes of the cylinders, various movements occur that
arise by only one drive unit. By combining the linear-ganging-quantity-divider with hydro-swivel-
motors and hydraulic cylinders, any kinematics operational sequence can be controlled.

Linear ganging quantity divider with fast travel

Additional application forms for the LEMACHER linear-ganging-quantity-divider arise through the
execution with integrated fast travel. Standard differential cylinders are also the key to this solution.
The return piston-stroke is carried out over the ring surface of the work-cylinders. In order to enable
the piston-stroke in rapid traverse, an additional volume is needed. This additional volume is sucked
in, in the express return stroke, through a built in centre-piston and is then connected to the
differential circuit of the ring surface of the work-cylinders.
This centre piston reduces the piston area of the linear-ganging-quantity-divider for the express travel.
For the work and the force stroke, the centre piston is connected to the remaining piston area so that
the complete area is available. (a wiring diagram for this execution is enclosed in the appendix)
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One now can determine the area for the different loads,
whose limits are the designated tipping limits. These
areas correspond to both raising a load by means of a
hydraulic ramp and pressing with four work-cylinders.

Working examples

The following examples clarify the application variety of the LEMACHER linear-ganging-quantity-
divider, showing the different possible modes.

Hydraulic ramp in ganging

During all applications that involve load-raising, the primary safety request requires that when
overloaded, the hydraulic ramp must not tip over or sink in. The maximum load that can be raised by
a hydraulic ramp goes by the hydraulic cylinders and the drive unit. If, for example, 40t as a permitted
load should be lifted, the four cylinders have to be able to lift 10t each. Nevertheless, the permitted
load still depends on the distribution or the load target. As already shown, the load can only be put in
the defined areas of the hydraulic ramp.
How does this effect the operation of the linear-ganging-quantity-divider?
The pressure that arises by the overload in the work-cylinders is protected by the safety-valve. An
eccentric load in a work-cylinder can reach the maximum permitted pressure without letting the other
work-cylinders reach this high pressure level. In order to stop the other work-cylinders from continuing
their drive when one cylinder is overloaded, the oil supply is interrupted when a maximum pressure is
reached. This ensures that the hydraulic ramp does not drive unevenly, but stops when overloaded.
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Ganging presses with 4 hydraulics cylinders

With the mentioned method to determine the exact loadshearing even with eccentric load of the press
tool (resulting from various remodel forces), it is possible to attain a press-drive with a linear-ganging-
quantity-divider and four work-cylinders. The guide way of the pedestal does not have to take side
forces anymore. Therefore, this is a tilt free way to drive an eccentric load on a plane level, instead of
on a line, as the current solution with two work-cylinders does. In a press rack the work-cylinders are
within one clamping plate, enabling single forces to appear outside of the cylinders connecting lines.
Here, the same calculation is applied for the condition. In this case, negative distances values have to
be taken in account.

Ganging with press brakes and drop-forging-presses

The drive of press-brakes and drop-forging-presses has always been an application field for the
ganging of hydraulic cylinders. Usually, two cylinders occur as a drive. The ganging is either produced
by mechanical coercive coupling or electronic control. The LEMACHER linear-ganging-quantity-
divider creates a drive which gets by without expensive electronic control.

Two possibilities can be considered as an example:

- two cylinders can be operated by bringing together two measuring rooms in the ganging
mode.

- Furthermore, there is the possibility to separate the drive through of the idle ways from the
pressing mode. Two work-cylinders would then be in parallel use on each side. When closing
the press, a smaller cylinder is used and is then connected to the pressure strength in the
main cylinder. The complete piston area is then effective. Since both cylinders (small and main
cylinder) are smaller than the cylinders of conventional press-brakes and drop-forging-
presses, no higher costs arise and additional savings can be achieved by the cessation of the
mechanical coercive coupling.

Closing movements in the ganging
Closing movements with hydraulic cylinders in the ganging are executed in different modes. Deciding
element for the chosen mode is the question of how the impact of the tool (or a disk) should be
carried out. In order for all cylinders to contact at inferred tool, the remaining work-cylinders continue
to travel after the first cylinder has reached the closing position. This is necessary to avoid
parallelism-mistakes of the tool and ensures that the closing strength of all cylinders is reached. When
the first work-cylinder closes, it reaches the maximum pressure value that is set by the safety-valve.
The other cylinders continue to drive independently until they have reached the maximum.
Characteristics for this mode is that the work-cylinders adapt consequently to the standard of the tool.
If this isn’t requested, the contact can be carried out without pressure rise. Here the advantage of the
LEMACHER linear-ganging-quantity-divider comes into play, enabling one to switch from ganging to
chaos-wiring. The four work-cylinders will proceed in the ganging until on-contact. Adaptation of the
work-cylinders occurs after the chaos-operation, so that the pressure is only then built up, when all
work-cylinders are actually on contact.
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Positioning – control

All modes described until now can be executed (see wiring diagram on page 3) with the standard
control. Additionally, there are other possibilities to take advantage of controls changed for other
applications.
At the positioning-control, the linear-ganging-quantity-divider can proceed independently of the work-
cylinders (see appendix HP-LM 08660-40 CZ).
This is necessary to, for example, move the linear-ganging-quantity-divider into a defined stop
position, independent of the work-cylinders. Hereby, the work-cylinders are in their stop-position. If,
however, the work-cylinders are requested to be turned off in every arbitrary situation and the linear-
ganging-quantity-divider are placed accordingly, the control must be executed according to the wiring
diagram HP-LM 08660-40 CZ (see appendix). In context of this mode another expansion arises:
several piston strokes of the linear-ganging-quantity-divider can be executed one after another. A
group of work-cylinders, or several groups of work-cylinders, can then, in several steps, be driven one
after the other. This way, only a part of the needed measuring volume is produced at the piston
stroke, resulting in a smaller building size for the linear-ganging-quantity-divider. However, the
moving-piston-return-stroke-time of the linear-ganging-quantity-divider must be taken into account as
a downtime for the work-cylinders.

Multiple piston stroke control

There is the possibility to double the use of the linear-ganging-quantity-divider. The piston-return-
stroke is then used as a measuring-out piston-stroke as well as in the above described mode. As
shown in the wiring diagram HP-LM 08660-40 CZ (see appendix), the measuring volume is promoted
into the work-cylinders by the oscillating main piston. Big work cylinders (with a long piston stroke)
can be driven by a relatively small -ganging-quantity-divider. Although a “pulsating” movement of the
work-cylinders arises here, raising a load in the ganging is still possible. In all the described modes,
the drive of hydro-swivel-motors or the combination of hydraulic cylinders and hydro-swivel-motors
are also possible.
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Startup of a linear ganging quantity divider

The following steps have to be executed for the start up of the ganging quantity divider

Filling the measuring piston rooms

1. Extending the work cylinders in the chaos forward flow: Y3 = 1
All the piston in the cylinders are delivered into her front stop position.
The piston rooms are filled.

2. Retract the work cylinder in the ganging: Y3 = 0
The pressure medium is pushed into the measuring piston rooms.

Once more delivering the piston stroke to the work cylinders in the chaos forward
flow:

Y3 = 1
To the production of a pressure medium surplus.
The surplus is needed for the complete filling and flush.

4. Retract the work cylinder in the ganging: Y3 = 0
Up to the blockade of the Retract movement.

5. Retract the remains piston stroke of the work cylinders in the chaos return flow:
Y3 = 0
At the return stroke in chaos the surplus pressure medium is led to the container (flush
and filling). The ganging device and the work piston are in the initial position.

6. Extending and retract the work cylinders in the ganging: Y3 = 0

The steps 1. to 6. can arbitrarily be often repeated till the pressure medium is without
disturbing air trading margins.
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