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Some 50 years ago, with regard to motorization/mechanization in agriculture, Switzerland was
divided in two. In the plain, with the arrival of the self-loader, the horse had already almost
disappeared. In mountain regions, on the other hand, the horse together with the motor mower was
always the main traction force.
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Old picture : mnure load pulled by four horses

In the early 1970 in Switzerland, motorization/mechanization in the mountains was enormously
pushed with regard to research and financing.
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In our days, in mountain regions, it is only in forestry that the logging-horse has managed to keep a
certain importance, very different from one region to another. Agriculture in it is
motorized/mechanized to excess. This mechanization is very expensive. It can only be financed by
direct payments but never by any kind of production. For the moment, the Swiss agricultural policy
wants it that way.

At present, there is no serious project to reintroduce the working horse in agriculture, whether it is in
the mountains or even in the plain, although there would be valid arguments to justify this
reintroduction.

Two possible reasons for this refusal to return to the working horse may be considered, on the one
hand, the fact that Switzerland is still too close to the time of animal traction which ceased to play an
important role only 50 years ago. On the other hand, agriculture by its nature is conservative. It
abandoned animal traction last, she will return last.

However, there are some very interesting tests concerning the application of new techniques in the
field of animal traction. In 2012, the firm Méterus SA in Fribourg Switzerland developed a forecart
using an auxiliary electric motor called the « Docker ».



Picture of the « Docker »

We may hitch a carriage for tourists or, like the picture above shows a carriage

to collect waste like here in St-Imier Switzerland



Meanwhile, a second generation of the docker is manufactured : a carriage with integrated docker technology.
in Braunwald, Switzerland

How does this machine operate ?

Picture of the « cockpit»



The driver has in front of him different displays, which indicate the current load of the battery, the

work provided by the battery, the kilometers traveled etc. A pedal allows it to temporarily increase
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brake that recharges the battery. At the begin of the ride, the driver configures the maximum

resistance given to the horse, usually 10 % of horse weight. For a 600 kg horse this means 60 kg. It is

from this resistance that the motor engages, that it assists the horse. Of course, the driver is

supposed to take into account the physical condition of the harnessed horse. A mechanical brake

stops the vehicle at a stop. Furthermore, the docker is equipped with the lights and flashing lights for

vehicles running on public roads, as required by the law.
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Everywhere, where we would actually need a physical reinforcement horse.



Picture from a physical reinfc;rcement horse
Example : A load of 1000 kg is to be transported from A to B, over a distance of 1000 m, with a
difference in height of 50 m, thus 5 %, with one horse.

Since the slope is regular with 5% over the whole distance, this transport is possible, especially since
the distance is limited to 1000 m ( about 12 minutes)



On the other hand, if the slope is irregular over the same distance and with the same difference in
height, the situation changes : for example, there may be sections with slopes of up to 17%. In these
case, transport with a single horse is not possible. A reinforcing horse, either physical or in the form
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of transportations with a single horse, which without the auxiliary engine would not be possible.

The use of the docker could be a very reasonable option for many services, such as the
transportation of people in tourism, or goods (eg from the station to tourist resorts) The collection of

waste, water supply for flowers in parks, in short everywhS NB | & RSOStSNIGAZYE

A fundamental difference between the electric motor of the docker and the motors used for example
in cars or bicycles is, that it does not need to be connected to an electrical terminal to charge the
batteries with current produced in power plants. The electrical energy of the docker is the kinetic
energy produced by braking at the time, the vehicle descends a slope.

Example : The horse is hitched to a vehicle with a total weight of 1000 kg to climb a slope of 10 %. It
provides half the energy needed to climb, which is 500 kg. In descending we take advantage of the
total weight to brake, therefore 1000 kg. But as on the descent we spare the horse, making it pull
lightly ¢ for example 30 kg- the total weight to brake will be 1030 kg. This kinetic energy of the
braking is recovered, and according to our experiments, we arrive with the full batteries at our
starting point at the bottom of the valley.

In Braunwald, a Swiss tourist resort, we climbed from the station, at 1250 m, with full batteries, and
10 people. Upon arrival at the top of the course, at 1450 m, the batteries still had 60 % of their
capacity.

For this approach we were inspired by the railways. At the Gotthard mount, for example, three
trains, which descend, arrive with braking energy which is sufficient to raise a train.

Faced with an increasing critical attitude on the part of public opinion towards anything, that seems
to affect animal well-being, the docker has the advantage that the horse never has to provide too
heavy efforts. Negative pictures of horses that sweat or breathe hard do not occur.

As for the persons, who drive the horse, in reverse, the work becomes much more demanding. They
must know and take in account the weight of the load to be transported, the profile of the course
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weight etc.

The driver must take all this factors into consideration, optimize them in order to arrive with the
heaviest load possible, with a horse, that shows no sign of overwork and with a reserve of charge in
the batteries.

In summary: Horse working with renewable energy ¢ grass, hay, oats ¢ remains the key factor. It is
not replaced but assisted, reinforced by an engine powered by the kinetic energy produced on
descent. Good management of the various factors makes it possible to work in a closed circle!

[N

[N

A

(7))



