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MORE DETAILS: 
 
Pumps are the hearts of a hydraulic circuit. Driven by the drive shaft from the engine they run 
the oil in the circuit driving on their part all the components there. Among various designs 
piston pumps and gear pumps are the one's used for the concrete pumps. 
 
 
Piston pumps are pumps that give a high output and build up a high pressure. 
 
 
Fixed displacement pumps give an output depending on the rpm of their driveshaft.  
Variable displacement pumps can give an output that is independant from rpm. This type of 
pump is used as the main pump. 
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FUNCTIONAL DESCRIPTION 
 
Axial piston pumps model A10VO are swashplate design, variable displacement pumps. They are 
designed for hydrostatic transmission in open circuit applications. The pump generates fluid flow and 
imparts to that fluid the necessary pressure forces up to 4570 PSI (315 bar). 
They basically consist of the housing (1), cylinder barrel (2), piston and shoes (3), port plate (4), drive 
shaft (5), swash plate (6), control piston (7), shaft seal (8) and compensator control (9). 
Rotation of the drive shaft (5) causes a linear piston movement as the piston shoe (3) slides along the 
tilted swashplate (6). 
As the piston retracts in the cylinder bore (2), fluid fills the developing vacuum cavity from the suction 
port »S« via the suction kidney in valve plate (12). At maximum retraction of the piston, shaft rotation 
causes the piston to go beyond the suction kidney and begin communication with the pressure kidney. 
Continuing rotation then extends the piston into the cylinder bore, forcing fluid into the pressure port 
»B«. 
The stroke length of the piston is directly related to the swashplate angle, which swivels up to a 
maximum of 17 degrees for stepless flow adjustment. 

 
PRESSURE AND FLOW REGULATION 
The swashplate is normally held at maximum swivel angle by a spring (10) as well as system pressure 
working on the stroking piston (11). 
System pressure is also working on the pressure compensator against a setting spring. When system 
pressure overcomes the spring force, the spool shifts allowing system pressure into the control piston 
(7). This causes the pump to destroke to a regulating point sufficient to maintain compensator set 
pressure and lubricating fluid flow. 
When the pressure setting is reached, only the amount of fluid necessary to satisfy the load conditions 
is delivered. If the load condition is such that no flow is required, only cooling and lubricating fluid is 
delivered. Power usage and heating of the fluid are thus kept to a minimum. 
When system pressure falls below the compensator setting, spring force returns the spool back to its 
normal position, which drains control piston (7) to the pump case. The swashplate is then forced on 
stroke by the spring (10) and stroking piston (11). The flow control spool FR, also known as load 
sensing control, functions generally the same as the compensator spool. In the case of the FR spool, 
however, its response is due to a differential pressure across a flow control device. The spring setting 
only determines the differential pressure required to maintain constant output flow through a given 
orifice size. 
Many control options including constant power control, electronic proportional flow and/or pressure 
control, etc. are available. 
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MORE DETAILS: 
 
The swashplate is put to an angle to the rotation axis by the hydraulic displacement 
control forcing the pistons to do a stroke back and forth as they rotate. The shoeplate 
keeps the gliders of the pistons from taking off the swash plate during suction 
movement. The shoeplate is supported by the shosplate bias spring. The cylinder 
barrel rotates driven by the shaft. On each rotation a piston does a stroke up and down 
in the barrel performing a pumping movement and a suction stroke. The port plate 
divides suction and pressure side. The outlets are kidney-shaped. In the housing of the 
pump the passages are reduced and lead out to the main ports of the pump. 
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MORE DETAILS: 
 
Gear pumps create an oilflow depending on the rpm and the sense of rotation of the drive shaft. 
The oil is transported in the gaps between the gears. Gear pumps can be built very small and are 
robust in design. One wheel is driven by the drive shaft, the other one is driven by the first one. 
Gear pumps create medium pressures with a medium output. 
 
 
On the concrete pump an internal gear pump is used as a feeding pump on the main pump. It is 
located in the endcap. 
 
 
An external gear pump is used to drive the hydraulic motor of the agitator. It additionally drives 
accessory parts like water pump, compressor or high pressure water pump. It is located at the 
end of the main pump unit. 
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MORE DETAILS: 
 
A check valve is installed where oil is only allowed to flow in one direction. It can be compared 
to a diode in electrics. The charge of the accumulator is saved by a check valve. A check valve 
with a spring opens only if an oil flow with a certain pressure is coming. 
 
 
Pressure relief valves are the fuses in hydraulics. They limit the pressure in a certain circuit. All 
hydraulic circuits are secured by them. 
 
 
The basic design is a spring that closes a valve. As soon as the hydraulic pressure outweighs 
the force of the spring, the valve opens and the oil flows back into the tank allowing to drop 
down the pressure.  
This can happen again and again if the pump is not adjusted back. A howling noise is 
characteristic for this. 
 
 
The tension of the spring is usually adjustable or the spring can be exchanged. The 
adjustement will then be sealed and must be kept that way. 
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MORE DETAILS: 
 
The name and the symbol of a valve only gives the function of the part. It does not say 
anything about the design. The ports are named with letters P (pump), T (tank), A and B (out-
ports with alternating pressure). These letters are found on the part and on the schematic to 
ensure correct installation. 
 
 
Beside the number of ports and positions the way the ports are connected is described by arrows. 
A plugged port is marked with a T-shaped symbol. 
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MORE DETAILS: 
 
Valves control the direction of the oil flow. They allow, for example, that a piston goes back and 
forth without changing the sense of output of the hydraulic pump. They also allow to stop the 
oilflow in the circuit. In this case the oil flow is turned back in the valve or leaves the circuit via the 
pressure relief valve. 
 
Within the valve body a spool is shifted that opens or closes the passages for the oil. The spool 
can be moved in different ways. If it is actuated hydraulically, pilot oil pushes the spool like a 
piston in a cylinder. An electrical signal is being transferred by a solenoid. Manually shifted valves 
are also common. Levers or push-buttons are used to actuate the spool. 
 
After the signal cuts off the position of the spool has to be determined somehow. Some spools 
are locked in the desired position by detents others are shifted to a position by a spring. Springs 
on both ends shift the spool into the center position: The valve is "spring centered", which is 
usually a neutral position. 
 
The neutral position of a valve can have different characteristics. All passages might be blocked 
to stop any movement and hold the pressure in the circuit. This type is employed to keep a 
cylinder in its position preventing a load actuating it after switching off the system. Or all passages 
are connected to the tank relieving all the pressure. This type is found on the displacement 
control placing the swash plate of the pump back into center position. 
 
Valves can fail when dirt disables their proper function. Particles can get caught in between the 
gap of the body and the spool blocking its movement or plug fine passages. 
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MORE DETAILS: 
 
An accumulator is a reservoir for hydraulic energy. The stored energy can be released instantly. 
 
 
A rubber bladder inside is precharged with nitrogen. As oil is pumped into the accumulator the 
gas is compressed and pressure builds up. 
 
 
The oil is released into the shifting cylinders after every stroke of the delivery piston. During the 
following stroke the accumulator is charged again. After shutting off the concrete pump the 
accumulator still remains charged. This pressure must be released before working on the swing 
tube, around the hopper or in the flush box! 
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MORE DETAILS: 
 
1. Empty accumulator Without precharge 
 
2. Accumulator precharged, no oil charge 
Nitrogen is used to precharge the rubber bladder. The precharge has to be checked occasionally.
 
3. Charged accumulator 
As oil flows into the accumulator pressure raises. The pressure can be read on the gauge on the 
control block. The more oil is inside, the more the nitrogen in the bladder gets squeezed building 
up pressure. The unloader valve setting determines system pressure. Then there is enough oil 
inside to shift the cylinders of the s-tube. 
If the precharge is too high unloader pressure is reached too soon, filling up the accumulator only 
partially. The shifting cylinders have not enough oil for a full shifting movement. 
If the precharge is too low unloader pressure is reached later, filling up the accumulator with more 
oil than necessary. The pressure of the oil drops down during shifting too fast giving the shifting 
cylinder less power. When pumping a stiff concrete there might be a problem to change over the 
s-tube completely. 
 
 
Checking the precharge of the accumulator 
 
When the key is shut off, a dump valve opens and the pressure gauge shows a smooth 
discharge of the accumulator. At a certain reading the pressure drops down to zero. This is the 
precharge pressure. For powerful change over it should not be less than 100 psi of the original 
setting. 
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MORE DETAILS: 
 
A liquid in a closed system aplies a certain pressure to the surrounding walls depending on its 
pressure. If a piston head makes one of the walls this piston will be pushed out with a force 
according to the pressure. The bigger the diameter of the piston the bigger the force of the piston 
will be. 
 
 
The movement of the piston will be slower because the hydraulic pump can only deliver a certain 
amount of oil. At the end of the stroke the oilflow has is inverted to move the piston back. On the 
rodside of the piston the area for the oil to push is smaller because the portion of the piston rod 
can not be used. So the force of the piston going back in is smaller but its movement is faster. 
This has to be considered when the installation on the drive cylinders is changed from piston side 
oilflow to rod side. 
 
 
Dirt particles keep a potential danger for seals. They leave scratches on the surface of the 
cylinder or even damage the seal kit. Leakages are the result and finally time consuming 
repairwork is necessary to replace the damaged parts. 
 
 
New seal kits fit very tight. Assembly might be difficult but has to be done with care in order 
not to damage the new seals. 
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More Details: 

Hydraulic motors are pumps that work in reverse. Oil arriving from the pump drives the shaft of 
the motor. So, basically, they have the same design.
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More Details: 

Oil Is used in hydraulics because it is not compressible and it can be chemically customized to 
mostly any demand. The viscosity determines its property of flowing. A thick oil will build up a 
save cushion for lubrication but is hard to pump. On the concrete pump the standard viscosity 
class is AW 46. Temperature has a big influence on the viscosity. The higher the temperature, the 
lower is the viscosity and the thinner the oil. The working temperature is 100 degrees. Before 
operation the concrete pump In cold weather the oil has to be heated up by circulating it without 
pumping concrete. The maximum temperature is 180 degrees. 

The lifetime of synthetic oil is much higher than the one of mineral oil. The condition of the oil can be 
checked by an oil analysis. This analysis also gives information about the condition of major hydraulic 
components like wear on the swivel plate of the hydraulic pump. 

Oils that match the standards are mixable among each other and provide attributes like the following. 
Some 20 additives 

 give the oil compatibility with seal materials  
 give the oil lubrication qualities 
 prevent corrosion  
 liberate solved air  
 prevent foam in the tank  
 separate water from the oil  
 keep dirt particles floating until they reach the filter  
 make the oil compatible with paint 

Different kinds of oil must never be mixed (e.g. hydraulic oil with ATF or motor oil). 
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More Details: 

Modern hydraulic components are made with a high accuracy. The gaps between moving parts 
are very small. Dirt particles that get in between can block the movement and cause the 
component to fail. Damage can even occur by scratches caused by dirt particles. 

The purity of oil is measured either by ISO 4406 or by NAS 1638. The required rating of 17/13 
(ISO) or 9 (NAS) can be reached by a 10 micron filter. Even fresh oil out of a barrel is not pure 
enough and should therefore be filtered before filling it into the hydraulic tank.

Surface Filters
are usually metal sieves that give special components an additional protection. They are 
small, cheap and can usually be rinsed. 

They are filters with "nominal ratings" which means that pin-shaped particles can pass 
through even if they are longer than the mesh width 

Depth Filters 
are either installed as high pressure filter to protect the boom circuit or as suction filter before 
the main pump unit. Several layers of fabric or fibers provide many windy ways for the fluid to 
flow through. Trapped particles can not be washed out again, cartridges have to be 
exchanged. When changing cartridges the sustaining wire screen must not be damaged. 
Depth filters have a defined direction of oil flow, usually marked with an arrow. 
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More Details: 
 
As dirt builds up on the filter it gets more and more difficult for the oil to pass through. 
Pressure is raising before the filter and dropping down behind it. A certain amount of dirt 
on the filter gives a certain difference in pressure. It can be determined when the filter 
capacity is at an end and therefore it is time to change the cartridge. On the high pressure 
filter the red pin comes up, on the suction filter the needle of the dirt indicator reaches the 
red area. 
 
 
Do not wait too long to change cartridges because the steadiness of oilflow is no longer 
guaranteed. High pressure filters are protected with a bypass that opens if the cartridge is 
not exchanged. When it opens all the oil passes without being filtered. 
 
 
In cold weather the indicator can show up even when the cartridge is still clean. This 
happens because the thick oil has difficulties to pass the filter. In such a case the system 
should be warmed up by running it on idle. After reaching working temperature the 
indicator can be pushed in and should stay in. 
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More Details: 
 
Open Circuit 
 
A one directional pump gets oil from the tank and feeds it into the circuit. The valve behind 
controls the oil supply and leads it either to the piston side or the rod side of the cylinder. At the 
end of the cylinder's stroke the valve switches and reverses the movement of the cylinder. The 
oil leaving the cylinder goes back to the tank. 
 
This simple design uses basic components. Disadvantages are the loss of energy in the oil 
when it has to pass the valve and the big oilflow running through the tank. 
 
 
Closed Circuit 
 
In the closed circuit a two directional pump circles the oil back and forth according to the 
required movement of the cylinder. 
 
Here no valve is needed for control of the main flow because the pump can be put in reverse. 
The loss of energy is smaller. The volume of the tank can be reduced. The controls for the 
pump are more complicated but only small dimensions are necessary for piloting the pump. 
 
The actual circuit needs more controls . See next page for more details. 
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More Details: 
 
The main pump is variable in output to vary the speed of the cylinder. It is controlled by an output 
control setting the angle of the swash plate. The signal for reverse action is obtained by the 
proximity switches. A pressure relief valve is component of every hydraulic circuit. it works as a 
fuse to limit the pressure in the system protecting its components from damage. 
 
 
The closed circuit is not completely closed. Part of the oil is constantly removed for cooling and 
filtration. These losses are replaced by the charge pump. This small pump is integrated in the 
housing of the main pump. Check valves are needed to control the feeding oil, bringing it back 
into the circuit always on the low pressure side. 
 
 
The size of the tank depends on the flow rate of the feeding pump and not of the main pump. 
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More Details: 
 
Hydraulic symbols are used to describe the function of the controls without using words. The 
symbols used in the schematics conform to international standards. The following list 
concentrates on the symbols used in the schematics of our concrete pumps. However, it covers 
most of what is used on other machinery. 
 
 
Symbols only give the function not the design of components. Specifications are found in the data 
sheet and the spare part list. 
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DESCRIPTION OF HYDRAULIC SYSTEM 
 
 
The hydraulic system of the REED CONCRETE PUMP consists of three separate circuits and 
although integrated, each is designed to perform a particular function within the operation of 
the concrete pump.  The three circuits utilized are: 
 

• Main Pump Circuit - It controls the function for operation of the hydraulic drive cylinder 
and material cylinders. 

 
• S-tube Shift Circuit - It controls the function for operation of shifting the S-tube from 

one material cylinder to the other during concrete pumping. 
 
• Auxiliary Circuit - This controls the operational function for the agitator. 

 
For the purpose of making the operation of each circuit easier to understand, they are being 
described separately. 
 
 
 

SPECIFICS – PRESSURES 
 

• Main Pump Standby Pressure  = 230 PSI (16 Bar) 
 

• Main System Max. Pressure  = 4000 PSI (275 Bar) 
   
• Main System Relief Pressure  = 4500 PSI (310 Bar) 
 
• S-tube Shift System Relief Pressure = 2000 PSI (138 Bar) 
 
• Accumulator Pre-Charge Pressure = 1000 PSI (  69 Bar) 
 
• Auxiliary System Relief Pressure  = 1500 PSI (105 Bar) 

 
 
 
SYSTEM FILTRATION 
 
The hydraulic tank has a capacity of 55 gals (208L) of SHELL TELLUS #46 hydraulic fluid.  
The start of system filtration begins inside the tank where two (2) magnetic type suction 
strainers are installed.  The system return fluid must pass through a 10-micron filter element 
before returning to the tank and after passing through the oil cooler. 
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