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Hippotese is a French none-profit organization
which promotes draft equids power.

Hippotese was founded in 1986.
The name "HIPPOTESE" means HIPPOomobile of Technology  and 

Experimentation from SouthEast France.

The association Hippotese started measuring the draft force of horses 40 
years ago.

In the beginning we used a mechanical dynamometer, with a reading on the 
needle of the device itself. 

Then an electronic prototype was tested, which was designed and built by an 
engineering school. 

After that we tried industrial devices with an electric dynamometer and data 
logger to record the measurements. 

All those devices worked, but they didn't fit with the requirements needed for 
field and forest use.
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So we decided to build our own devices, with sensors from scale, 
and the electronics based on Arduino microprocessors.

In 2016 we presented our first prototype (named Datafficheur), with sensors 
placed between the collar and the trace, and the electronic part and display 

fixed on the back of the horse. 

The system worked, but only the people near the horse were able to read the 
results.

For this reason a radio transmitter was developed, so the computed data 
could be displayed on a device carried by a speaker, who could then 

communicate the results with the public.

The evolution of the devices continued, with the ability to measure forces with 
two sensors, in order to improve the accuracy of measurements, particularly 
the effect of singletree and the capability to measure the forces of a pair of 

horses.

In 2021, to meet the demands of scientists a recording system on digital 
media was added.
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Installing the sensor and the electronic box to the harness 
was time consuming, both for the  horse worker and 

for the measuring team. 

Our response was the development of a singletree with the sensor, the 
computing and radio devices integrated. 

As the measuring device is sensitive to shock and mud, we chose to use an 
hanging singletree, which is distant from the ground and from the implement. 

This device was named Datapalo.

During all those years, we tried to measure the speed of horses, using a 
stopwatch over a marked distance, to be able to know not only the draft force, 

but also the power the horses can develop. 

Unfortunately we didn’t have enough workforce to measure the speed on a 
systematic basis, so a lot of power values were missing.

With the aim to compute and to display on a systematic basis the 
instantaneous power of draft horses at work, we developed the Datawatt.
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DataWatt, an odometer, tachometer and wattmeter for horses…

DataWatt is a device that calculates in real time the power 
developed by a working hitch.

 
To calculate this power, the speed of travel must be measured.

To measure this speed, you need to measure the distance you are travelling.
 

To measure this distance, you can walk alongside the hitch or attach the device 
directly to the implement being used, 
depending on the options available.

 
This measurement is carried out using an encoder wheel fitted with a tyre 
suitable for agricultural terrain, which rotates on contact with the ground.

By measuring the distance travelled and integrating the time, the speed of travel 
is continuously calculated.

 
At the same time, the DataWatt receives, by radio, the force measured using a 

DataPalo (which is a " dynamometric hanging singletree ").
Knowing the force and speed, the DataWatt can calculate, again in real time, the 

instantaneous power developed by the horses.
 

This data (distance, speed, force and power) is displayed on the Datawatt 
screen and also recorded as a time-stamped frame on an SD card for later 

processing.
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To help you better understand the benefits of our equipment, 
I'll describe an example of a measurement sequence.

This involves spreading manure using a Lancaster Elite 85 spreader weighing 
1,250 kg (2,600 lbs) when empty.

This spreader was harnessed to two 650 kg (1,400 lbs) Comtois horses and 
filled with 1,200 kg (2,600 lbs) of manure with a density of 750 kg/m3 (1,600 

lbs/ft³).

Spreading was done over a width of 4 m (13 ft), in a straight line across a field 
approximately 400 m (1,300 ft) long.

The loads were 300 kg (6,600 lbs) during spreading (150 kg (2,500 lbs) per 
horse) and 150 kg (2,500 lbs) when returning empty.

The average speed was 1.3 m/s (3,800 ft/sec), or 4.68 km/h (2,800 mph). The 
power generated by each horse while spreading was therefore 1912 watts 

(150 x 9.81 x 1.3), or 2.6 hp, which is a significant effort.
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But the spreading time was 5 minutes, the empty return 
journey 4 minutes, and the loading time, with a tractor 

at the headland, 6 minutes. 

Therefore, the significant effort represented only a third of the working time.
And the total time spent on the job did not exceed 3 hours, taking into 

account the spreader's 2-kilometer trot from the village to reach the worksite.

Today, at this point in our observations and experiments, we believe that three 
levels of effort can be determined for each horse. 

- Standard exertion, which corresponds to what a horse can do 6 hours a day, 
5 days a week, is approximately 10% of its body weight (for a properly fed, 

trained, and exercised animal). 

- High exertion, which corresponds to what a horse can do 3 hours a day with 
appropriate breaks, is double the standard exertion.

- Intense exertion, which corresponds to three times the standard exertion, 
should only be used in the case of split traction, such as going loaded for 1 or 
2 minutes and returning empty while walking, with recovery breaks or waiting 

times to hook in, as in logging, for example.
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Here are the curves that can be plotted using the data recorded with 
the DataWatt.The average speed was 1.3 m/s (3,800 ft/sec), or 4.68 
km/h (2,800 mph). The power generated by each horse while 
spreading was therefore 1912 watts (150 x 9.81 x 1.3), or 2.6 hp
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To be continued...

Thank you for your attention
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