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(57) ABSTRACT

The equipment for test stands of the braking system of
vehicles, in particular for four-wheel drive vehicles, includes
a bearing frame having a resting and rotation apparatus for a
wheel of a vehicle, suitable for resting the wheel and for
allowing the free rotation of the wheel during a test of the
braking system of the vehicle, and a containment element
associated with the frame and suitable for engaging onto a
portion of the wheel to retain the wheel onto the resting and
rotation apparatus during the test of the braking system of'the
vehicle.
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EQUIPMENT FOR TEST STANDS OF THE
BRAKING SYSTEM OF VEHICLES, IN
PARTICULAR FOR FOUR-WHEEL DRIVE
VEHICLES

FIELD OF THE INVENTION

[0001] The present invention relates to an equipment for
test stands of the braking system of vehicles, particularly for
testing the braking system of four-wheel drive vehicles.

BACKGROUND OF THE INVENTION

[0002] The use is known inside workshops of so-called
roller test stands for testing vehicle braking systems.

[0003] Such test stands, in particular, are commonly used
during the overhaul of motor vehicles, commercial vehicles,
mopeds and motorcycles with two, three or four wheels to
measure and test the braking force on each of the vehicle
wheels.

[0004] The test stands of known type generally comprise a
pair of seats arranged alongside and spaced from one another,
designed to accommodate respective vehicle wheels during
the braking system test stage.

[0005] In practice, during the overhaul of a conventional
two, three or four-wheeled vehicle, the vehicle can be placed
on the test stand with one or two wheels positioned inside the
seats.

[0006] Theseknown test stands have, however, a number of
drawbacks.
[0007] Theuseisinfactknown and widespread of so called

four-wheel drive vehicles.

[0008] In particular, with reference to permanent four-
wheel drive vehicles, meaning those where the four-wheel
drive cannot be engaged/disengaged according to need, but is
always engaged on all four wheels of the vehicle, it is impos-
sible to perform braking tests except by also allowing the
rotation of the two wheels that are not being tested.

[0009] To overcome this drawback, the use is known of
suitable supplementary roller units having idle rollers on
which the two wheels not being tested can be positioned.
[0010] The roller units of known type comprise a frame
which can be positioned resting on the ground, generally
rectangular in shape and having specific sloping ramps on two
opposite sides to favour the up and down movement of a
vehicle wheel.

[0011] A plurality of horizontal idle rollers are supported
by the frame and are suitable for accommodating, resting on
them, one of the wheels not being tested during the braking
system tests.

[0012] Nevertheless, the use of the supplementary roller
units involves the reverse movement of the vehicle during the
braking tests and as the braking forces gradually increase.
[0013] This inevitably causes imprecision as regards the
performed tests, inasmuch as the measured forces are under-
estimated and therefore falsified and not reliable.

SUMMARY OF THE INVENTION

[0014] The main aim of the present invention is to provide
an equipment for test stands of the braking system of vehicles,
particularly for four-wheel drive vehicles, which allows per-
forming the braking tests in an effective and reliable way.

[0015] Another object of the present invention is to provide
an equipment for test stands of the braking system of vehicles,
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particularly for four-wheel drive vehicles, which allows per-
forming the braking tests in conditions of utmost safety.
[0016] Another object of the present invention is to provide
an equipment for test stands of the braking system of vehicles,
particularly for four-wheel drive vehicles, which allows over-
coming the mentioned drawbacks of the state of the art in the
ambit of a simple, rational, easy and effective to use as well as
low cost solution.

[0017] The above objectives are achieved by the present
equipment for test stands of the braking system of vehicles, in
particular for four-wheel drive vehicles, comprising at least a
bearing frame having at least a resting and rotation apparatus
for at least one wheel of a vehicle, suitable for resting said
wheel and for allowing the free rotation of said wheel during
a test of the braking system of the vehicle, and at least one
containment element associated with said frame and suitable
for engaging onto at least a portion of said wheel to retain said
wheel onto said resting and rotation apparatus during said test
of the braking system of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Other characteristics and advantages of the present
invention will become more evident from the description of a
preferred, but not sole, embodiment of an equipment for test
stands of the braking system of vehicles, particularly for
four-wheel drive vehicles, illustrated purely as an example
but not limited to the annexed drawings in which:

[0019] FIG. 1 is an axonometric view of the equipment
according to the invention;

[0020] FIGS. 2, 3 and 4 show the containment element of
the equipment according the invention being raised and
blocked after the positioning of a vehicle wheel on the equip-
ment itself;

[0021] FIGS.5,6,7, 8 and9 show the containment element
of the equipment according the invention being released and
lowered after the moving forward of the wheel on the equip-
ment itself;

[0022] FIG. 10 is a side view which shows the start of the
blocking device of the containment element of the equipment
according the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] With particular reference to such illustrations, glo-
bally indicated by 1 is an equipment for test stands of the
braking system of vehicles, usable in particular for four-
wheel drive vehicles.

[0024] More specifically, the equipment 1 can be used to
perform braking tests on vehicles with permanent four-wheel
drive, i.e., vehicles on which the four-wheel drive cannot be
engaged/disengaged according to need but which is always
engaged on all four wheels.

[0025] The equipment 1 comprises a bearing frame 2 that
can rest on the ground and a resting and rotation apparatus 3
supported by the frame 2 and suitable for resting a wheel R of
a vehicle and for allowing the free rotation of the wheel R
during a test of the braking system of the vehicle.

[0026] With reference to the particular embodiment shown
in the illustrations, the frame 2 has a substantially rectangular
shape and, in correspondence to respective portions substan-
tially opposite one another, it has a first ramp 4 suitable for
favouring the ascent of the wheel R and a second ramp 5
suitable for favouring the descent of the wheel R.
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[0027] Furthermore, always with reference to the particular
embodiment shown in the illustrations, the resting and rota-
tion apparatus 3 is composed of a plurality of supporting
rollers fastened axially rotatable to the frame 2 and arranged
horizontally and transversally with respect to the direction of
forward movement D of the wheel R on the equipment 1.
[0028] Advantageously, the equipment 1 comprises a con-
tainment element 6 associated with the frame 2, suitable for
engaging onto at least a rear portion of the wheel R and
operating in contrast to the reverse movement of the vehicle
caused by the increase in braking forces during the test on the
braking system of the vehicle R, to retain the wheel itself on
the supporting rollers 3.

[0029] Preferably, the containment element 6 is composed
of a containment roller associated or associable with the
frame 2 axially rotatable and arranged horizontally and trans-
versally with respect to the direction of forward movement D
of the wheel R.

[0030] The presence of the containment roller 6 allows
containing the wheel R not being tested (e.g., one of the
wheels of the rear axle) during tests performed on the braking
system of the vehicle (performed e.g. on the wheels of the
front axle).

[0031] In particular, the containment roller 6 prevents the
reverse movement of the vehicle during tests performed on
the braking system and therefore ensures a greater precision
of the tests themselves.

[0032] Advantageously, with reference to a preferred
embodiment of the equipment 1 shown in the illustrations, the
containment roller 6 is associated mobile with the frame 2
between a lowered position, wherein it is substantially low-
ered or aligned with respect to the supporting rollers 3, and a
raised position, wherein it is substantially raised with respect
to the supporting rollers 3 and is suitable for engaging on a
rear portion of the wheel R.

[0033] In particular, the positioning of the containment
roller 6 in the lowered position favours the normal transit of
the wheel R on the equipment 1, while the positioning of the
containment roller 6 in the raised position permits the con-
tainment of the wheel R during the braking tests.

[0034] Different embodiments of the equipment 1 cannot
however be ruled out, wherein, e.g., the containment roller 6
is associated movably with the frame 2.

[0035] This way, the containment roller 6 can be removed
to favour the normal transit of the wheel R on the equipment
1, before fastening the containment roller 6 to the frame 2 so
as to contain the wheel R during the braking tests.

[0036] With a non sole reference to the preferred embodi-
ment shown in the illustrations, the equipment 1 comprises a
pair of tilting elements 7 supporting the containment roller 6,
hinged in correspondence to two opposite lateral portions of
the frame 2 and revolving between an idle position, wherein
the containment roller 6 is in the lowered position (see e.g.
FIGS. 1 and 2), and a work position, wherein the containment
roller 6 is in the raised position (see e.g. FIGS. 3 and 4).
[0037] Each tilting element 7 is substantially V-shaped and
has a substantially intermediate portion hinged to the frame 2
around a substantially horizontal rotation axis X1.

[0038] Advantageously, the tilting elements 7 have respec-
tive first extremities for supporting the containment roller 6
and respective substantially opposite second extremities and
suitable for supporting a contact element 8.

[0039] In particular, the contact element 8 is suitable for
being engaged by the wheel R during the transit along the
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direction of forward movement D, to move the tilting ele-
ments 7 from the above idle position to the above work
position and, therefore, to bring the containment roller 6 from
the lowered position to the raised position.

[0040] This way, the positioning can be made of the con-
tainment roller 6 from the lowered position to the raised
position in a completely automatic way and by means of the
forward movement and positioning of the wheel R on the
equipment 1 only.

[0041] Usefully, the contact element 8 is composed of a
contact roller 8 fastened axially rotatable to the respective
second extremities of the tilting elements 7 and arranged
horizontally and transversally to the direction of forward
movement D of the wheel R.

[0042] In particular, with reference to the particular
embodiment shown in the illustrations, the containment roller
6 is associated with the first extremities of the tilting elements
7 in the proximity of the first ramp 4 of ascent, while the
contact roller 8 is associated with the second extremities of
the tilting elements 7 in correspondence to a substantially
intermediate portion of the frame 2, in the proximity of the
supporting rollers 3.

[0043] Usefully, the contact roller 8 is suitable for provid-
ing further support to the wheel R during the rotation of the
tilting elements 7 and during the braking tests.

[0044] A different number or a different device of the con-
tainment roller 6 and of the contact roller 8 cannot however be
ruled out.

[0045] Usefully, the equipment 1 can have means for
adjusting the position of the containment roller 6 on the tilting
elements 7, in order to allow the adjustment of the position of
the containment roller 6 according to different sizes of tires.
[0046] Usefully, a supplementary supporting roller 9 is fas-
tened axially rotatable to respective intermediate portions of
the tilting elements 7, coaxially to the rotation axis X1.
[0047] In particular, the supplementary supporting roller 9
is suitable for providing further support to the wheel R during
the rotation of the tilting elements 7 and during the braking
tests.

[0048] The use cannot however be ruled out of different
systems of movement for the containment roller between the
lowered position and the raised position.

[0049] The equipment 1 can have e.g. at least a presence
sensor suitable for detecting the presence or not of the wheel
R and operatively connected to at least one actuator, of the
type of a pneumatic actuator or the like, to move the contain-
ment element 6.

[0050] In case of the wheel R being detected above the
equipment 1, the sensor can start the actuator to move the
containment element 6 from the lowered position to the raised
position.

[0051] Inthe case, instead, of the movement of the wheel R
being detected outside the equipment 1, the sensor can start
the actuator to return the containment element 6 from the
raised position to the lowered position.

[0052] Advantageously, the equipment 1 comprises a
blocking device, indicated as a whole in the illustrations with
reference 10, suitable for blocking the containment roller 6 in
the raised position.

[0053] With reference to the preferred embodiment shown
in the illustrations, the blocking device 10 is composed of a
fastening mechanism of the tilting elements 7 to the frame 2,
when the tilting elements 7 are in the respective work posi-
tions.
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[0054] Inparticular, the fastening mechanism 10 comprises
a pair of teeth 11 made in correspondence to the respective
second extremities of the tilting elements 7, in the proximity
of the contact roller 8, and a corresponding pair of pins 12
associated with the frame 2.

[0055] The teeth 11 are suitable for being engaged on the
pins 12 when the tilting elements 7 are in the work position.
[0056] Usefully, the equipment 1 comprises at leastan elas-
tic return element, not shown in the illustrations, of the type of
one or more springs or the like, operatively connected to at
least one of the tilting elements 7 and operating to return the
tilting elements 7 from the work position to the idle position
and, therefore, to return the containment roller 6 from the
raised position towards the lowered position.

[0057] Advantageously, the equipment 1 comprises a dis-
abling device 13 for disabling the blocking device 10, made
up of a suitable disengagement mechanism suitable for
releasing the teeth 11 from the respective pins 12.

[0058] In particular, such disengagement mechanism 13
comprises a movement device 14 of the pins 12 between a
fastening position, wherein the pins 12 are suitable for being
engaged by the teeth 11, and a disengagement position,
wherein the pins 12 are substantially spaced away from the
teeth 11, when the tilting elements 7 are in the work position.
[0059] The movement device 14 comprises an operating
element 15 operatively connected to the pins 12 and associ-
ated mobile with the frame 2 between a raised position,
wherein the pins 12 are arranged in the respective fastening
positions, and a lowered position, wherein the pins 12 are
arranged in the respective disengagement positions.

[0060] Preferably, the operating element 15 is composed of
a rotatable axially operating roller, hinged by means of a pair
of levers 16 and around a hinging axis X2, in correspondence
to an extremal portion of the frame 2 having the second ramp
5 for the descent of the wheel R, and arranged horizontally
and transversally with respect to the direction of forward
movement D of the wheel R.

[0061] Usefully, the operating roller 15 is suitable for being
engaged by the wheel R following the transit of the wheel
itself along the second ramp 5, to bring the pins 12 from the
respective fastening positions to the relative disengaging
positions.

[0062] Usefully, the movement device 14 comprises a suit-
able system of levers operatively placed between the operat-
ing roller 15 and the pins 12 and suitable for transforming the
translation movement of the operating roller 15 between the
raised position and the lowered position into the translation
movement of the pins 12 between the fastening position and
the disengaging position respectively.

[0063] In particular, such system of levers comprises at
least a rod 17 associated translatable axially along at least a
side of the frame 2, with a first extremity 174 having at least
one of the pins 12 and with an opposite second extremity 175
operatively connected to at least one of the levers 16 by means
of'a cam-tappet mechanism.

[0064] The rod 17 is axially translatable between a first
backward position (with respect to the operating roller 15),
wherein the pin 12 is in the fastening position, and a forward
position (with respect to the operating roller 15), wherein the
pin 12 is in the disengaging position.

[0065] Preferably, the movement device 14 comprises a
pair of rods 17 associated axially translatable along two oppo-
site sides of the frame 2 and suitable for bearing respective
pins 12.
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[0066] Usefully, each of the levers 16 has a free extremity,
substantially cam-shaped and suitable for engaging on the
second extremity 175 of the rod 17 to move the rod itself
between the above backward and forward positions.

[0067] A return spring 18 is connected to the rod 17 and to
the frame 2 and is suitable for operating to bring the rod 17
back from the forward position towards the backward posi-
tion.

[0068] Usefully, the pins 12 are supported sliding between
the respective fastening and disengaging positions by means
of specific rectilinear guides 19 obtained on the sides of the
frame 2 and preferably composed of respective pairs of rec-
tilinear slots.

[0069] Advantageously, the equipment 1 comprises a
retaining device 20 for stopping the operating roller 15 in the
lowered position and, consequently, the pins 12 in the respec-
tive disengaging positions.

[0070] In particular, with reference to the preferred
embodiment shown in the illustrations, the retaining device
20 is made up of a pair of anchoring elements having respec-
tive cogs 21 suitable for stopping respective protruding ele-
ments 22 associated integral with the operating roller 15,
when the operating roller 15 is in the lowered position.
[0071] Each anchoring element 20 is associated translat-
able with the frame 2 between a fastening position, wherein
the cog 21 is suitable for being engaged by the protruding
element 22, and a disengagement position, wherein the cog
21 is substantially spaced away from the protruding element
22.

[0072] A return spring 23 is connected to the anchoring
element 20 and to the frame 2 and is suitable for operating to
move the anchoring element 20 from the disengaging position
to the fastening position.

[0073] Usefully, the anchoring element 20 has a special
pedal 24 suitable for being pressed by an operator to move the
anchoring element 20 from the fastening position to the dis-
engaging position.

[0074] The operation of the equipment 1 according to the
invention is described below. An operator positions a vehicle
to be tested on a stand for the braking test, with the wheels of
the front axle arranged upstream with respect to the seats for
the braking test.

[0075] The operator positions a first and a second equip-
ment 1 downstream of the wheels of the vehicle’s rear axle.
[0076] The operator moves the vehicle forward until the
wheels of the front axle are positioned inside the seats for the
braking test and the wheels of the rear axle are positioned on
the respective equipment 1.

[0077] During such forward movement, the wheels of the
rear axle, by acting on the contact roller 8, move the tilting
elements 7 in rotation from the idle position to the work
position, blocking the teeth 11 on the respective pins 12
(FIGS. 2, 3 and 4).

[0078] At this point the test stand causes the wheels to
rotate and performs the braking tests and, during such tests,
the containment roller 6 operates in contrast to the reverse
movement of the vehicle, containing the wheels of the rear
axle on the respective equipment 1.

[0079] After the tests, the operator moves the vehicle for-
ward, making the wheels of the rear axle drop from the
respective equipment 1.

[0080] During such forward movement, the wheels of the
rear axle push the operating roller 15 from the raised position
as far as the lowered position, freeing the teeth 11 from the
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respective pins 12 and permitting the automatic repositioning
of the tilting elements 7 from the work position to the idle
position (figures from 5 to 9).

[0081] The operator can then perform the braking tests on
the wheels of the rear axle.

[0082] The operator moves the vehicle forward until the
wheels ofthe rear axle are positioned upstream of the seats for
the braking test and positions the equipment 1 downstream of
the wheels of the front axle.

[0083] At this point, the operator resets the equipment 1 by
means of the respective pedals 24 to return the operating
rollers 15 to their respective raised positions and, therefore, to
return the respective pins 12 to the fastening positions.
[0084] The operator moves the vehicle until the wheels of
the rear axle are positioned inside the seats for the braking test
and the wheels of the front axle are positioned on the respec-
tive equipment 1.

[0085] At this point the test stand causes the wheels to
rotate and performs the braking tests and, during such tests,
the containment roller 6 operates in contrast to the reverse
movement of the vehicle, containing the wheels of the front
axle on the respective equipment 1.

[0086] After the tests, the operator moves the vehicle for-
ward, making the wheels of the front axle drop from the
respective equipment 1.

[0087] During such forward movement, the wheels of the
front axle push the operating roller 15 from the raised position
as far as the lowered position, freeing the teeth 11 from the
respective pins 12 and permitting the automatic repositioning
of the tilting elements 7 from the work position to the idle
position (figures from 5 to 9).

[0088] It has in fact been ascertained how the described
invention achieves the proposed objects.

[0089] Inparticular, it is underlined that the presence of the
containment roller permits performing the braking tests in an
effective and reliable way, in fact preventing undesired
reverse movements of the vehicle during the braking tests.
[0090] The presence of the containment roller also permits
performing the braking tests in conditions of utmost safety.

1. Equipment for test stands of the braking system of
vehicles, in particular for four-wheel drive vehicles, compris-
ing at least a bearing frame having at least a resting and
rotation apparatus for at least one wheel of a vehicle, suitable
for resting said wheel and for allowing the free rotation of said
wheel during a test of the braking system of the vehicle, and
at least one containment element associated with said frame
and suitable for engaging onto at least a portion of said wheel
to retain said wheel onto said resting and rotation apparatus
during said test of the braking system of the vehicle.

2. Equipment according to claim 1, wherein said contain-
ment element is associated mobile with said frame between a
lowered position, wherein it is substantially lowered or
aligned with respect to said resting and rotation apparatus,
and a raised position, wherein it is substantially raised with
respect to said resting and rotation apparatus and is suitable
for engaging on said portion of the wheel.

3. Equipment according to claim 1, comprising at least one
tilting element having said containment element and associ-
ated revolving with said frame between an idle position,
wherein said containment element is in the lowered position,
and a work position, wherein said containment element is in
the raised position.

4. Equipment according to claim 3, wherein said tilting
element is substantially V-shaped.
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5. Equipment according to claim 3, wherein said tilting
element has a substantially intermediate portion hinged to
said frame and revolving around a substantially horizontal
rotation axis.

6. Equipment according to claim 3, wherein said tilting
element has a first extremity with said containment element
and a substantially opposite second extremity with at least a
contact element suitable for being engaged by said wheel to
move said tilting element from said idle position to said work
position.

7. Equipment according to claim 2, comprising at least a
blocking device for blocking said containment element in
said raised position.

8. Equipment according to claim 7, wherein said blocking
device comprises at least one fastening mechanism of said
tilting element to said frame, when said tilting element is in
the work position.

9. Equipment according to claim 8, wherein said fastening
mechanism comprises at least one tooth made in correspon-
denceto at least one portion of said tilting element and at least
one pin associated with said frame, said tooth being engaged
on said pin when said tilting element is in the work position.

10. Equipment according to claim 2, comprising elastic
return means associated with said containment element and
operating to move said containment element from said raised
position to said lowered position.

11. Equipment according to claim 7, comprising a dis-
abling device of said blocking device.

12. Equipment according to claim 11, wherein said dis-
abling device comprises at least one disengagement mecha-
nism of said fastening mechanism, said disengagement
mechanism being suitable for releasing said tilting element
from said frame.

13. Equipment according to claim 12, wherein said disen-
gagement mechanism comprises a movement device of said
pin between a fastening position, wherein said pin is suitable
for being engaged by said tooth, and a disengagement posi-
tion, wherein said pin is substantially spaced away from said
tooth.

14. Equipment according to claim 13, wherein said move-
ment device comprises at least one operating element opera-
tively connected to said pin and associated mobile with said
frame between a raised position, wherein said pin is arranged
in said fastening position, and a lowered position, wherein
said pin is arranged in said disengagement position.

15. Equipment according to claim 14, wherein said move-
ment device comprises at least one system of levers opera-
tively positioned between said operating element and said
pin.

16. Equipment according to claim 13, comprising a retain-
ing device of said pin in said disengagement position.

17. Equipment according to claim 16, wherein said retain-
ing device comprises at least one anchoring element of said
operating element in the lowered position.

18. Equipment according to claim 17, wherein said anchor-
ing element is associated mobile with said frame between a
fastening position, wherein said anchoring element is suitable
for being engaged by at least one portion of said operating
element, and a disengagement position, wherein said anchor-
ing element is substantially spaced away from said operating
element.

19. Equipment according to claim 1, wherein said contain-
ment element comprises at least a substantially horizontal
containment roller.
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20. Equipment according to claim 1, comprising means for
adjusting the position of said containment element suitable
for adjusting the position of said containment element
according to different sizes of tires.
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