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(54) IMPROVED SYSTEM FOR ABSORBING IMPACTS IN MOTOR VEHICLES

(57) Improved system for absorbing impacts in mo-
tor vehicles consisting of coupling solidly to the vehicle
body front beams which are intended to receive the im-
pacts and deformable devices which are secured to the
rear part of the body structure and which are intended
to absorb strains. The front beams and the rear deform-
able devices are connected and hinged by a cable which

is guided by a pulley provided at the front of the car; the
pulley is characterized in that its support shaft is de-
signed with a structure which can be progressively de-
formed longitudinally by the cable tension upon an im-
pact with the aim to determine an appropriate displace-
ment of the pulley towards the rear part of the vehicle,
in accordance with its specific function.
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Description

[0001] This patent refers to devices provided for ab-
sorbing, offsetting and sharing a part of the forces gen-
erated over different components of the vehicle when a
moving automobile suffers a head-on impact whether
against a static body or against another vehicle travel-
ling in the opposite direction.
[0002] In either case, generally with greater intensity
in the latter of the two mentioned because of the force
of inertia consequent on the travelling speeds, vehicles
undergo considerable crushing and deformations par-
ticularly at their fronts, affecting the integrity of their oc-
cupants in a very serious manner.
[0003] In an attempt to mitigate the fatal consequenc-
es of these collisions, automobile makers have been in-
troducing habitats or reinforced areas into their cars
that, in a suitable combination with other parts liable to
preconceived deformations, enable the undesirable ef-
fects of impacts to be partially reduced.
[0004] Devices have been designed with the same in-
tention, with the aim of offsetting or sharing out the forc-
es caused by the collision over the whole vehicle's bod-
ywork, particularly transmitting part of them to the rear
end opposite to the collision's.
[0005] Such devices achieve the almost simultane-
ous deformation of the front and rear ends of the vehi-
cle's bodywork and thus extend the amount of the time
involved in the deceleration caused by the collision and
enabling the deformed surfaces of the rear of the bod-
ywork to also absorb a considerable part of the forces
caused by the said collision.
[0006] With these pretensions, in the state-of-the-art
we can quote patent DE 43 26 269 in which an automo-
bile is described, fitted with a front body with a deform-
able structure followed by a rigid cell for passengers.
[0007] We may also quote patent DE 40 22 137 in
which the vehicle's front deformable element is supple-
mented with a system for transmitting force towards the
rear thereof, where a second force absorbing element
has been fitted. This transmitting element works under
compression such that when an impact occurs, the de-
formation determines that the passenger cell moves to-
wards the car's rear.
[0008] In Spanish patent P 97000524, of the same ap-
plicant as this one, and in German patent DE 196 24
932, a second force absorption area is also included in
the vehicle's rear, but such forces are transmitted via
cables working under traction. Some element is there-
fore required which will change the direction of the im-
pact force's action, such as a pulley or a lever. Patent
DE 196 24 932 describes cables offering a peculiar elas-
ticity whilst Spanish patent P 0700024 addresses totally
rigid cables such that the system's performance is opti-
mized and, therefore the greatest magnitude of energy
possible is managed to be transmitted to the deformable
element of the car's rear.
[0009] Starting from the current state-of-the-art, most

particularly the anticipations of his own, previous inven-
tion mentioned, this patent's applicant, after continuous
studies, calculations and experiments, has drawn the
important conclusion that in order to offset and share
out a part of the forces generated by a head-on collision
to the vehicle's rear structure, it is important to maintain
the cable system which reverses the impact force's di-
rection of action, but it proves clearly fundamental to es-
tablish the axle sustaining the cable guiding pulley, in-
stalled on an element designed in itself as progressively
deformable in such a way that, after the initial impact
and through the effect of the consequent cable tension,
deformation of the said support sustaining the pulley ax-
le occurs and, therefore, the said pulley likewise moves
towards the rear of the car.
[0010] By providing this deformable support, the ac-
celeration peak generated after the impact is reduced
preventing a large part of the energy being transmitted
onto the vehicle's chassis through the interpositioning
of this peculiar support, and, therefore, an increase in
the collision's acceleration.
[0011] In consonance with the foregoing, the essen-
tialness of the invention is characterized by comprising
front impact receiving devices, advanced towards the
bumper, formed by solid long members, suitably se-
cured onto the car's bodywork, which members are ar-
ticulated at their rear end by a cable transmitting the
forces caused by the collision towards the deformable
devices provided for force absorption also solidly fas-
tened to the car's rear structure. The aforesaid articula-
tion is performed by a cable between the front receiving
devices. and the rear absorption devices by a pulley ad-
vanced frontwise. Apart from producing a reversal in the
direction of the action of the transmitted force coming
from the impact, the pulley offers the important peculi-
arity of its carrying axle being established on a support
designed with a deformable condition and structure by
effect of the tension caused in the cable by the collision
forces, with the aim of the pulley being suitably moved
backwards, in coincidence with its specific functional
phase.
[0012] In order to facilitate understanding of the inven-
tion, the attached drawings show an example of the
practical execution thereof.
[0013] Figure 1 schematically represents the silhou-
ette of an automobile which has the impact absorption
system covered by the patent incorporated.
[0014] Figures 2, 3 and 4 also show us three succes-
sive views relating to the patent system's operating
mode in a highly schematic way.
[0015] We can see in the drawings how the system is
arranged, composed of the front receiving means 1, se-
cured near the front bumper; of the rear deformable de-
vices for force absorption 2, anchored to the vehicle at
its rear; of the cable 3 which relates and articulates the
receiving means 1 with the absorption means 2; of the
pulley 4 which, apart from guiding the cable 3, reverses
the direction of action of the impact generated force and,
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finally, of the key element to be considered in this sys-
tem, made up of the support 5 of the axle of the pulley
4, which support is rigidly established on the vehicle's
general structure and offers the important peculiarity of
being designed with the faculty of being able to deform
lengthwise to the stress of the tension exercised by ca-
ble 3, as a consequence of the impact originated forces,
which causes a respective displacement of the said pul-
ley 4 rearwards.
[0016] Figures 2, 3 and 4 show the diagrams respec-
tively defined by the following situations:

- The moment immediately prior to an impact occur-
ring with a body exterior to the vehicle, represented
by arrow 6.

- Initial deformation caused in the system, specifical-
ly in support 5 of the axle of the pulley 4 as a result
of the tension caused in cable 3 by the effects of the
impact against body 6.

- The system's final situation, after its operation, in
which the means for absorbing forces 2 have ful-
filled their specific mission via their programmed de-
formation.

[0017] What has been expounded is a true reflection
of the invention, which must be considered with a broad
criterion. The possibility of establishing one or several
planes of systems in one and the same vehicle is pro-
vided for, according to the specifications of each type of
car, as well the possibility of effecting all those acces-
sory modifications which do not alter or detract from the
essentialness which is the subject of claim.

Claims

1. An improved system for impact absorption in auto-
mobile vehicles, which comprises front impact re-
ceiving members secured to the car's bodywork and
deformable devices for absorbing forces, fastened
onto the rear structure thereof, both components
are articulated via a force transmitting cable guided
by a pulley located in an advanced position front-
wise in the vehicle, the system is characterized by
offering the peculiarity of the pulley carrying axle be-
ing fitted on a support designed with a progressively
lengthwise condition and structure deformable by
the tension caused in the cable as a result of the
impact, what thus leads to the pulley being suitably
moved towards the vehicle's rear, coinciding with its
specific functional phase.
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