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Remote servicing of farm machinery
Field test results and application potential
Observations at Agritechnica 2001
showed that remote servicing had
become an important development
field for practically all large-scale
producers of farm machinery. The
first trials with a self-propelled po-
tato harvester carried out at the 
Institute for Farm Machinery and
Fluid Technology confirm that pre-
cise modelling and simulation of
the machine is realisable. However,
in this context the functions and
measurements which are practical
and above all economically justi-
fiable remain to be critically inves-
tigated.
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Field trials  have already been presented
here [1, 2] in earlier LANDTECHNIK

reports. Alongside the results on the effect of
ground conditions and vegetation influences
of the operational data [2], characteristics re-
lated to conditions on the farm where able to
be established. As expected, the differences
between harvesting work and road transport
were clear. An example here is the compari-
son (fig. 1) of the temperatures in the hy-
draulic oil during road and lifting work.
Alongside the readings (available over the
CAN-bus) from the tank and the circuit, 
leak oil temperatures were also measured at
the machinery drives and drive engines. It
was apparent that the tank temperature va-
lues present internally in engine and measu-
red at the radiator for both working opera-
tions were reliably transmitted As far as har-
vesting work was concerned there were
hardly any significant deviations, even at the
other measurement points (see fig. 1, right).
This allows the assumption of a very ca-
refully-run harvesting operation with redu-
ced engine rpm and hardly any power being
required at the drive. On the other hand, 
road transport (left) required nearly full en-
gine power transmitted at maximum rpm to
the drive which is why the leak oil tempera-
ture in this case was increased substantially
and, through varying speed and power de-
mands (starting off, braking, up and down
slopes) was also more strongly distributed.
Here too the clearly increased engine de-
mands led to a comparatively higher tank
temperature. Experience has shown however
that engine demands to the limit can more
often occur during difficult harvesting con-
ditions. This example showed plainly that an
aggregate-specific temperature monitoring
is a sensible precaution.

Figure 2 shows an example for additional
function through which it is possible to mea-
sure pressure and displacement at the bunker
cylinder. Pressure over displacement gives,
depending on the degree of bunker capacity
filled, characteristic performance lines
which can serve for sampling, testing and
supplementing yield measurement systems.
For exact references, the extent of bunker 
filling should naturally be more precisely
established as was possible during the rough
estimation for figure 2.

Economic restrictions

The possibilities for remote servicing appli-
cation presented at the Agritechnica 2001
now require practically-oriented conversion
on the part of the manufacturer. Here, the
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main question raised is which functions
should be additionally implemented. In that
most machinery is already equipped with
CAN-bus and numerous sensors, it is rea-
sonable to investigate to what extent the 
data gathered in this way can be used or
whether the application of additional or 
higher-resolution sensors is necessary. In the
first place here economic restrictions natu-
rally play the decisive role. There’s a possi-
bility that at some points measurement re-
corders would be done away with all together
in that the costs of possible errors in such
areas have proved low.

In table 1 are presented the applied infor-
mation sources and these are evaluated.
Here, the potential for remote service use is
estimated according to costs, robustness and
information content.

Evaluation of the measuring unit

It was shown that, alongside the data from
CAN-bus, the application of pressure and
temperature sensors as well as proximity de-
tectors is especially practical. Displacement
or angle sensors and, above all, volume flow
sensors can also give valuable information
but are, because of their high cost and fragi-
lity in agricultural use in their current deve-
lopment stage they are, however, only suita-
ble for as standard fittings only under special
circumstances. They can, however, provide
useful information for prototypes and their
testing. In standard machinery indirect vol-
ume flow calculation is possible over pump
rpm and swivel angle or via pressure measu-
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rement and recorded performances. The ge-
nerally problematical recording of hydraulic
drive torques can take place through pressure
measurements on the basis of the static ab-
sorption volumes of hydro motors.

Existing temperature measuring systems
allow a relatively easy monitoring of whole
systems and are also suitable for monitoring
individual components. The innovative use
of proximity detectors also can even allow
torque measurements [3].

Summary and outlook

Additionally collected data should certainly
be fed into the CAN-bus. This reduces the
amount of cabling required and simplifies
data transmission. Additionally, it minimises
unavoidable electronic „masseschleifen“
problems occurring with vehicles. The ma-
nufacturers of volume
flow technology are
working on „low cost“
examples of proven sen-
sors. These and future af-
fordable inner cylindri-
cal displacement mea-
suring systems would enable an optimising
of remote servicing systems. The established
pressure and temperature sensors and proxi-
mity detectors allow the collection of suffi-
cient information and additionally offer still
more innovation potential through imagina-
tive application.
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Table 1: Technical information sources and their evaluation
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