Flex-Moshon
EVT Towing System
User Manual

Designed for the EuroNCAP Vehicle Target,
The towing system is suitable for AEB and
FCW tests
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LEGAL NOTICE
Information furnished is believed to be accurate and reliable. However, Moshon Data Limited
assumes no responsibility for the consequencies of use of such information nor for any
infirngement of patents or other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent or patent rights of Moshon Data Limited.
Specifications mentioned in this publication are subject to change without notice and do not
represent a commitment on the part of Moshon Data Limited. This publication supersedes and
replaces all information previously supplied.
Copyright notice
© Copyright 2019, Moshon Data Ltd.
Revision
Document Revision: MD190807 (See revision history for detailed information).
Contact Details
Moshon Data Ltd
33 South Lawn
Witney
Oxfordshire
OX28 5HY
England
Phone: Tel: +44 1993 209098
Web: http://www.moshondata.com
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INTRODUCTION
The Flex-Moshon EVT towing system is a tool for testing and evaluating ADAS systems in the
development phase.
The testing of Euro NCAP Safety Assist, Emergency Brake Assist (EBA), Forward Collision
Warning (FCW) and ACC (Adaptive Cruise Control) is possible.
In a normal operation during testing, the test vehicle should brake autonomously. In case of a
failure of the system being tested, it is possible to collide with the Flex-Moshon, up to a certain
speed range, without damaging the Flex-Moshon.
Setup and use of this tool are explained in the following.
COMPONENTS AND PARAMETER
SCOPE OF SUPPLY

The components below are supplied as standard with the Flex-Moshon system.
Qty

Description

1
2
3
11
66
1
1

EVT balloon-car carrier (4 x bolts supplied to build)
Tension belt (balloon-car)
Hose Ø75mm with Storz coupling
Hose carrier
Tension belt (hose carrier)
Support main plate
Compressor

Weight (kg)
42
0.6
31.5
53
2.7
16.5
15.5

ADDITIONAL COMPONENTS AND EQUIPMENT

•
•
•

1 x Towing vehicle with 50 mm tow hitch
1 x Test vehicle
1 x Target (EVT baloon car or similar)
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SPECIFICATIONS
Parameter
Flex-Moshon Deceleration
Maximum Speed
Impact speed differential

Compressor Suction
System operating Pressure
Flex-Moshon operating
temperature range

Compressor Noise
Power consumption
Current
Compressor revolutions

Specification
0.7 g (possible up to 0.9 g)
80 kph
30 kph no damage to flex
➢ 30 kph small chance of damage to various components
➢ 20 m hose size - 40-60 kph possible safely but the
➢ In principle the greater the speed, the greater the chance of damage
to Flex increases
➢ (Top of speed of the collision vehicle must not exceed 80 kph)
95 l/min
Min: 7 Bar – Max: 8 Bar (keep inflated as close to 8 Bar as possible)
-20°C and +60°C –
This rating assumes that:
Below -7°C the Winter Kit is used on ice and snow
The compressor is monitored carefully above 35°C (will get very hot)
+/- 73 dB(A) (measured in 1 m distance)
0.56 kW
Max. 50 A
3000 rpm

SAFETY INSTRUCTIONS FOR THE TEST MODE
Often overlooked, safety is of paramount importance during each test and should always have
top priority. The following points may be obvious, but should always be considered.
SAFETY OF PEOPLE

•
•
•
•
•

Close off the test track
Ensure the safety of all people involved
Keep away people during tests
Wear reflective High-visability vests
The Flex-Moshon is to be operated by authorised personnel only
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PROTECTION OF TEST VEHICLES AND EQUIPMEN T

•

•
•
•

The maximum allowable air pressure in the system is 8 bar –
o Important: 8 bar must not be exceeded, But the system should never be impacted at
less than 7 Bar
Never open hose couplings or screw joints while the system is still under pressure
It is recommended that involved vehicles keep a lateral distance of at least more than 15 m
Note that during collisions, parts of the system can separate which represents a danger for
bystanders

SETTING UP THE FLEX-MOSHON TOWING SYSTEM
COMPONENT BREAKDOWN

Figure 1: Component identification
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1

Figure 2: Euro NCAP Vehicle Target (EVT) or Balloon car

2

Figure 3: Mobile tray (Sometimes called Balloon car carrier)
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Figure 4: Hose Carrier

Figure 5: Mounted Hoses
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Figure 6: Support Plate with Coupling hitch

STEP 1: MOUNTING THE PRESSURE HOSES

The standard hose sizes are 15 m length, Ø 75 mm. 11 Hose carriers are supplied for a 15 m
hose system and these are spaced out equally over the 15 m length. It is possible to add extra
hose carriers and have optional hose lengths of 20 m and 25 m. If you have a requirement for
this option please contact Moshon Data or your local agent.
Lay out each of the three hoses in a straight line and not twisted as shown in Figure 7,
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Figure 7: Lay out hoses

Place the mobile tray and support plate at either end of the hoses and attach hose ends to the
support plate (Figure 8)
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Figure 8: Support Plate with Coupling hitch

Then attach other end of hoses to the Mobile Tray (Figure 9)

Figure 9: Mobile tray (Balloon car carrier) with hoses attached
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To mount the pressure hoses, connect the Storz couplings according in Figure 10.

Figure 10: Storz Couplers

Press the two opposing couplings together so that the hooks of each one are put into the
slots in the flange of the other (Step 1). Then rotate clockwise until tightened (Step 2).
If the hose ends are the wrong size, you will need to locate and attach the B/C adapter(s). These
are supplied as part of the Flex-Moshon kit.
Line up the hose carriers next to the hoses ready to put into position in the next step.
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STEP 3: START PUMPING UP THE HOSES

Please read this section in concunction with the Pneumatics section later in the manual.
Attach the compressor to the Support plate using the hose supplied. See Figure 11.

Figure 11: Connecting Compressor to the Main Plate
It is possible to simply switch on the compressor, open up all three valves and start the process
of pumping the system up until all three valve gauges reach 8 bar (Please see the Pneumatiuc
section for how to operate the valves later in this manual ). This method has the advantage of a
much quicker filing time, where all the hose carries can be positioned and attached alongside the
pumping procedure.
If however, you find you are having problems keeping the hoses parallel during pumping, there is
a longer process that can be carried out filling the central top hose first, then the lower two
afterwards attaching the straps evenly. Some may prefer this methodical approach which can
arguably end up with a neater system.
13

To perform the longer process, fill up the upper hose first to a pressure of 1 bar and put it in the
upper support of one hose carrier placed centrally at 7.5 m from either end (figure 15).
Affix the upper hose to the upper support rail with two belts.
Repeat this procedure with all hose carriers working out from the first. Now you can start to fill up
the upper tube with a pressure as close to 8 bar as possible.
In the meantime, put the left and right hose in the hose carrier. Ensure that the hoses are parallel
and avoid twists (figure 13). Bring up a pressure of at least 1 bar to the whole system and fix the
left and right hose with two belts per support.
Eventually open all valves and wait for the whole system to reach a pressure of up to 8 bar
maximum and close the valves.
The system will be ready for use after disconnecting the compressor.

ONSITE COMPRESSORS

Many sites or garages will have built-in compressor systems which can be used as a faster
alternative to using the mobile compressor.
This will require a Rectus 21 coupler-adapter to allow it to fit the pneumatic plate.
Caution must be exercised not to over inflate the hoses when using a site compressor. The
pheumatic system has a maximum 8 bar that must not be exceeded.
Sometimes garage compressors will inflate very quickly up to a lower pressure (say 6 bar or less)
then stop – The mobile compressor can then be used to takeover and complete the inflation to 8
bar. This may speed up the process and your best judgement should be made as t the best way
to complete the whole task the quickest.

14

STEP 4: MOUNTING THE HOSE CARRIERS

Before the hose carriers are mounted, a visual check of the hoses and the hose carriers
for possible damage needs to be performed.
For a 15 m system, the distance between the hose carriers is 1.4 m, starting from the very
middle of the hoses, which is located 7.5 m from the couplings (see Figure 12).

Figure 12: Marking out positions of the hose carriers

It is recommended to mark the positions for the hose carriers on the upper hose sleeve.
Attach the straps as shown in Figures 13 and 14.
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Figure 13: Mounted hose carriers

Figure 14: Alignment of upper hose

STEP 5: MOUNTING THE SUPPORT PLATE

The support plate needs to be mounted vertically to the ground.
Lift it onto the coupling hitch and push down the lever from vertical into horizontal position to fix
the coupling (Figure 15) . In order to release the support plate, pull the lock und move the lever
back into vertical position.
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Figure 15: Fixing the support plate to the coupling hitch

The breakaway torque of 50 Nm is to be adjusted with the screw opposing the lever after the
support plate has been attached (figure 16).
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Figure 16: Breakaway torque adjustment
STEP 6: MOUNTING THE EVT (BALLOON CAR)

2 x Buckle straps

Figure 17: Balloon car attachment
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PNEUMATICS
ENERGY SUPPLY TO THE COMPRESSOR

The 12 V mobile compressor JR0566012V can be used to inflate the Flex-Moshon hoses on the
test track. This is powered by connecting to a 12V power supply to it such as a car battery (e.g.
the car battery of the towing vehicle).
Connect the compressor cable with alligator clips to the car battery as shown on figure 18.

Figure 18: Connecting the compressor to car battery

When usign a car battery It is wise to start the engine of the car and leave it running while the
hoses are inflating.
The mobile compressor performance of 0,56 KW provides a volume of 95 l/min. The compressor
can normally bring the system to an operating pressure of maximum 8 bar within ca. 45 minutes.
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OPERATION OF THE VALVES

Once the compressor is connected to the power source, the air supply of the tubes can be
controlled with the pneumatic valves.
A sticker on the top of the pneumatic plate shows the valve operation.

Figure 19: Valve sticker
PRESSURISING THE HOSES

In order to pressurise the hoses, all three valves should face in the direction shown on the label
attached to the top of the pneumatic plate and in figure 20.

Figure 20: Pneumatics open
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Valves can be turned individually to inflate single hoses if required. Keeping the others at closed
position.

Once hoses have reached 8 bar, all three valves are to be moved to the middle position as shown
in figure 21.

Figure 21: Pneumatics closed
With the system in the closed position, should one hose become damaged, the air pressure in
the other two hoses will be maintained.
The hoses can be regulated independently and thereby the pressure of each hose can be
released individually.

EXHAUSTING THE PNEUM ATCS

A controlled release of air out of the hoses, through mufflers, can be achieved by shifting the
levers to the defalte position as shown in figure 22.
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Figure 22: Exhausting the pneumatics

REPLACEMENT OF WORN OUT PARTS
ROLLERS AND ROLLER F RAMES

If a roll or a roller frame looks like one of the four examples in figure 23, replace it with a new one.
Check the rollers of the Balloon-car carrier after heavy collisions.
The edges of the rolls mounted on the five hose carriers in the center of the system become round
while driving several curves, lane changes or collisions.
Replace round rollers and damaged roller frames to keep the performance of the system
for testing.

Figure 23: Worn out rolls and roller frames
Note: Roller Frames/Wheel mounts have been redesigned to improve reliability.
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