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(57) ABSTRACT

The mvention relates to an Automobile Collision Impact
Reducer (ACIR) which can be placed at the front, rear, sides
or between the doors of an automobile, having multicham-
bered springs of various strengths which are arranged in
different patterns, mult1 layered plates and/or pipes, along
with mult1 layered cushioning materials which act as a fire
suppressant. In-order to reduce the recoil eflect after the
compression of springs, “Recoil Arrester/Lock system”™ 1s
introduced, which has recoil arresting box, recoil arresting
plate, tension springs and recoil lock lever. This concept can
be used 1n crash guard barriers on roads, culverts, pillars of
bridges, walls of houses near the road turns, pillars of metro
rail, other railway lines, etc., with certain modifications.
During time of collision, after the force transiers from the
cushioning materials, there will be multi chambered com-
pression of springs, which helps reduce the force of impact.
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1
COLLISION IMPACT REDUCER

TECHNICAL FIELD OF INVENTION

The present invention relates generally to automobile and
motor vehicle safety device, and more specifically to a novel
idea of Automobile Collision Impact Reducer (ACIR) with
multi-chambered and multi-layered Springs of various
strengths with recoil lock system, Plates, Cushioning mate-
rials, to absorb and reduce the collision impacts. The same
can be used 1n sides of the vehicle as well as other areas of
roads where more probability of collisions takes place like
crash barriers, pillars of bridges and railway lines, culverts
of bridges, beginning points of road medians etc.

During collision, this device functions as a ‘cushion’ in
between the vehicles or with vehicle and other objects, the
device can absorb the force in the collision by way of
compression of the constant pitch compression springs in
multi-chambers along with plates, pipes etc. and cushioning
materials at the extreme front layers. A recoil system com-
prising ol a teethed ended structure having recoil lock
system along with a lock having tension spring where the
teethed ended structure 1s attached to the movable outer box
and to the mner box which 1s immovable and a lock which
1s attached to the 1inner plate along with a tension spring will
lock the recoil after the compression due to collision at the
teethed points, depending on the magnitude of the collision.

Apart from this, the same device without the recoil
locking system, cushioning materials and air bag sensor
system, can be used on the sides of boats, ships, sea-ports,
boat-jetties and loading and ofi-loading areas of god-owns
warchouses.

BACK-GROUND OF INVENTION

All over the world, automobile accidents are common.
Automobile accident 1s one of the reasons for causing higher
prevalence of mortality and also morbidity ranging from
minor 1njuries to severe injuries and many of them resulting
in death. There are Air-bags, which can control/reduce the
sudden shocks, present inside of the vehicle, to a great
extent. Also there are many mventions related to automatic
braking apparatus and emergency braking apparatus. But all
these are having their own demerits, mainly 1ts less reliabil-
ity, difliculty 1n managing the unforeseen situations, difhi-
culty of using 1n snowy conditions. One of the major reasons
for the high number of death 1s due to the sudden and hard
shock taken place 1n collision. At present there 1s no proper
and effective device to reduce or harness collision impact 1n
the exterior out-side of the vehicle involved in the road
accidents. In this context, the new device can do wonders 1n
this scenario, especially in situation where Light Motor
Vehicles, Medium motor vehicles and Heavy vehicles’
involved 1n the accidents.

PRIOR ART

A discussion of the related art of which the present
inventor 1s aware, and 1ts differences and distinctions from
the present invention, 1s provided below.

U.S. Pat. No. 6,217,090 B1 1ssued on Apr. 17, 2001, titled
“Satety Bumpers” describes safety bumper assembly
intended to place in front and/or rear of a vehicle having a
movable Outer bumper shell, which 1s athixed to an inner
plate with a relatively fixed bumper Support member of the
vehicle structure having compression springs but the main
disadvantages associated with these and similar patents
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2

based on collision 1mpact reductions based on utilizing
springs are lack of a recoil arrester of spring without which
there will be recoil eflect of the springs causing the bouncing
back of vehicle, which can lead to a chain of accidents. Also
these springs in these patents are not arranged 1n a multi-
layered pattern, 1t so arranged can further reduce the impact

to a greater extent.
European patent No. EP1310400A1 published on May

14, 2003, titled “An Autonomous Emergency Braking Appa-
ratus” comprises ol an driver operating accelerator pedal
coupled to a braking system and which can control the
overall vehicle speed, when a forward detection apparatus
detects an imminent contact, there will be automatic appli-
cation of braking force to the vehicle by the braking system

while the vehicle engine speed 1s reduced.
U.S. Pat. No. 5,170,858AS titled an “Automatic Braking

Apparatus With Ultrasonic Detector” comprises an ultra-
sonic wave emitter which emaits ultrasonic waves, an ultra-

sonic receiver recerving a reflective ultrasonic wave signal
which 1s reflected by another car situated within the pre-
determined distance 1n front of the automatic braking car for
actuating a driving motor to intermittently drive a brake
master cylinder to boost brake o1l towards two wheel
cylinders of front and rear wheels to brake the car intermat-
tently for automatically braking the car for a safe braking

purpose.
U.S. Pat. No. 5,332,056 1ssued on Jul. 26, 1994, titled

“Automatic Braking System For Motor Vehicle” comprises
of sensors for sensing the distance and a relative speed
between the vehicle and an obstacle 1n front of the vehicle,
judging device which can assess an alarm sounding region
and a region in which the vehicle has a possibility of contact
with the obstacle and vacuum booster etc.

The recent prior arts related to automatic braking system
and other similar patents related to automatic braking system
cannot be used where roads where turns and curvatures are
more and where there are country roads, 1n snowy conditions
etc and also 1n uniforeseen situations. Also all these systems
necessitate that the driver should have a thorough knowl-
edge regarding the mechanism and use. Failures due to the
failure of sensing devices etc are more frequent and needs
frequent monitoring and reliability of these devices is less
compared to mechanical devices. Moreover 100 percent
prevention 1s not guaranteed. Thus a collision 1mpact
reducer with multilayered springs, plates cushioning mate-
rials and recoil lock system 1s introduced which can be
incorporated for reducing the impact of collision to a greater
extent along with negligible bouncing back effect and also 1s
less expensive compared to these. Moreover the present
system can be used in crash barriers in the roads, culverts
and pillars of bridges, walls of houses near the road turns,
pillars of metro rail, boat jetties, boats and other railway
lines with mild modifications, where ever there 1s a high
probability of colliding vehicles, in order to reduce the
impacts. Also many of the systems used for reducing the
impact/for avoiding collision may be hindering the proper
functioning of air bags. Here a process of fixing the crash
sensor inside the device for ensuring the unhindered and
smooth functioning of air bag 1s also described. Most of the
devices are designed for front and rear side collisions of a
vehicle, but the device which 1s introduced here can also be
modified according to saifety plan for utilization on the sides
and doors of a vehicle.

STATEMENT OF INVENTION

The present invention relates to a novel 1dea of Automo-
bile Collision Impact Reducer (ACIR) with multi-cham-
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bered and multi-layered Springs of various strengths, Plates,
multi-layers of cushioming materials and with recoil lock
system, to absorb and reduce the collision impacts, but the
same can be used 1n sides of the vehicle as well as other
arcas ol roads where more probability of collisions to be
takes place like crash barriers, pillars of bridges and railway
lines, culverts of bridges, beginning points of road medians
etc.

This device functions as a ‘cushion’ in between the
vehicles during an automobile collision, by the support of
the springs, which can absorb the force 1n the collision by
way of compression of the springs, and cushioning materials
at the extreme front layers. Multilayered cushioning mate-
rials are also introduced here which consists of layer of
thermocol below durable matenal like shock absorbing
rubber sheet. Rubber sheet can be replaced with sorbothane
sheet which 1s more shock absorbing, but 1s more expensive.
A layer of multiple bags are also introduced here which 1s
placed at the extreme front region placed above the shock
absorbing rubber sheet, which are placed near to each other,
without any direct attachment, each bag comprising hori-
zontally separated 2 chambers-one chamber filled with water
placed 1n the upper portion which has a splashing efiect to
reduce the temperature of collision and also as fire suppres-
sant and another chamber placed 1n the lower portion filled
with nitrogen gas for compressive effect, cushioning eflect,
fire suppressant and reducing the weight. During the time of
collision, after the force transiers from the cushioning mate-
rials, there will be multichambered compression of springs
depending on its stiflness which helps to reduce the impact
to a great extent. In-order to reduce the recoil effect after the
compression of springs, here “Recoil Arrester/Lock system™
1s 1troduced having recoil arresting box, recoil arresting
plate, tension springs and recoil lock lever. Apart from this,
the same device without the recoil locking system and bags
at extreme outer layer, can be used on the sides of boats,
ships, sea-ports, boat-jetties and loading and off-loading
areas ol god-owns warehouses.

Now, the mvention 1s clear from the following descrip-
tion. The nature of the invention and the manner 1n which 1t

has to be performed 1s clearly and fully described in the
following description.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Disclosed here 1s a novel invention comprising of an
Automobile Collision Impact Reducer (ACIR) which will
fix directly to the chassis of the vehicle at the front and rear
end, proportional to the width of the vehicle depending on
the safety plan. It can also be placed between the sides and
doors of an automobile depending on the safety plan. The
device comprises of multi chambered springs of various
strengths which can be arranged 1n different patterns, mul-
tilayered plates, pipes and multilayered cushioning materials
acting also as fire suppressant. In-order to reduce the recoil
cllect after the compression of springs, “Recoil Arrester/
Lock/locking/Arresting system” 1s introduced having recoil
arresting/arrester/lock box, recoil arrestor/arresting/locking
plate, tension springs and recoil lock/arrester/arresting lever,
releasing knob. This device can reduce the impact of auto-
mobile’s collisions to a great extent and also with slight
modifications can be used 1n roads, culverts and pillars of
bridges, walls of houses near the road turns, pillars of metro
rail and other railway lines with mild modifications, where
ever there 1s a high probability of colliding vehicles.
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4

Length of the Automobile Collision Impact Reducer
should be equal to the width of the vehicle at front/rear.
Automobile Collision Impact Reducer consists of 2 outer
cases which comprises the whole components except the
multilayered cushionming materials 1n which first outer case 1s
encased within the 2nd outer case. The first outer case which
1s 1n the inner most part of a vehicle can be considered as
inner box/case/shell and the second outer case within which
the first outer case 1s encased situated 1n the outer portion of
the vehicle can be considered as outer box/case/shell. This
classification 1s made based on purpose and convenience. So
now there are 2 cases/boxes, one inner box/case/shell and
another outer box/case/shell comprising of all components
of ACIR except multilayered cushioning materials which 1s
described below as the first and second major embodiments
respectively. All other embodiments are also described here.

The first major embodiment 1n this Automobile Collision
Impact Reducer as shown in FIGS. 1, 3,4,5, 6,7, 8, 11 and
12 1s immovable metallic inner box 1, encased partly into the
second embodiment metallic outer box 2, firmly attaching to
the chassis C of the vehicle, to which 1s attached all the
metallic springs 6 in the inner chamber, 1nner pipes 13. The
recoil arresting plate 7 passes through this. This embodiment
will support to compress the device during collision. The
iner side/face of this box 1 parallel to the middle plates 3
can act as mner-most plate. Box has to be made of steel to
ensure that 1t can withstand suflicient stresses during com-
pression. All these arrangements support the compression of
the device during collision. The inner box 1 1s attached to the
chassis by means of angle plates 14.

One of the outer face of this embodiment, where chassis
1s attached 1s also attached with the recoil locking box 11.
The lock releasing knob 10 1s placed on top of this box.

The second major embodiment in this apparatus as shown
in FI1GS.1,3,4,5,6,7,8,9, 11, 12 1s movable metallic outer
box 2 to which all the metallic springs 1n the outermost
chamber, outer pipes 12 and recoil lock system gets attached
and will support to compress the device during collision.
The 1mner side/face of the outer box 2 parallel to the middle
plates 3 can act as outer-most plate. Box has to be made of
steel to ensure that it can withstand suflicient stresses during,
compression. Outer side/face of the outer box 2 which 1s
parallel to the middle plates 3 1s attached to the multilayered
cushioning maternials; all these arrangements support the
compression of the device during collision. The crash sensor
18 1s attached to one of the mner faces of outer box 2. The
wire 19 of crash sensor 18, placed at the bottom of outer pipe
12, will pass through outer pipes 12, inner pipes 13 and inner
box 1 and then to the control unit of air bag system. This
arrangement 1s made for ensuring the unhindered and
smooth functioning of air bag. This inner box/case 1 along
with the outer box/case 2 together holds all the components
of the device except first and second major embodiments.

The third embodiment 1n this ACIR as shown 1n FIGS. 1,
5, 6,7, 8, 11, and 12 comprises of plates viz middle plates
3 along with outer box 2 and inner box 1 separating the
device mto different chambers vertically. Each unit com-
prising 1dentical springs of same strength, portion of pipe/
pipes 12 and 13 and portion of recoil arresting plates 7 can
be considered as a chamber. Inside the metallic boxes 1 and
2, if there are ‘x’ chambers, there will be (x—1) layer of linear
plates along with outer 2 and mner box 1 1n vertical position.
Middle plates 3 arranged perpendicular to the springs 4, 5
and 6 and parallel to the outer box 2 and divides the device
into separate chambers to help 1n stabilization. Both faces of
the middle plates 3 are connected with the both ends of all
the constant pitch compression springs in middle chambers;
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one end of all the constant pitch compression springs 4 1n
inner most and outer most chambers 6 are connected to
middle plates 3 and other end connected to 1nner most box
1 and outer most box 2 respectively; plates 2 arranged
vertically perpendicular to spring. All these arrangements
are made for ensuring the uniform compression of springs 1n
the right direction. For stabilizing the springs 4, 5 and 6 and
middle plates 3 within the chambers, there will be outer
pipes 12, mner pipes 13 and recoil locking plates 7.

The Fourth embodiment 1n this ACIR as shown in FIGS.
1,4,5, 6,7 &9 comprises of constant pitch compression
springs of differing strengths and thicknesses which can be
classified based on thickness and strengths into low stiil
(soit) 4, medium stiff(medium hard) 5 and high stifi(hard) 6
which are placed in different chambers 1n a horizontal
manner; inner most chamber springs fixing to iner box 1
and middle plate 3; middle chambered springs fixing to
middle plates 3 and outer most chambered springs fixing to
outer box 2 and middle plate 3. It will be arranged in the
direction of movement of the vehicle in order to compress
the springs 1n the same direction during collision to mini-
mize or reduce the impact of collision. The plates 3 1n the
chamber along with the outer box 2 and inner box 1 will
support in uniform compression of springs within the cham-
ber. In case of progressive arrangement of springs having a
3 chambered device, during collision the first impact will be
received 1n the cushioning materials After that, the impact
will get reduced before transferring to the outer chamber
(chamber 1) having low stifl springs 4 which then compress,
the remaining reduced force will be transferred to 2nd
chamber having medium stift springs 5 followed by com-
pression and with subsequent transferring of the reduced
remaining force to the mner(3rd) chamber having high stifl
(stifl) springs 6 and its compression. The whole unit com-
prising of chambers will attain the complete compression
alter several similar steps mvolving the same sequence of
waves like compression with lesser compression force in
cach time. This 1 turn will increase the time gap to attain the
complete compression of the entire device compared to
single chambered device, thereby reducing the impact 1n a
better way.

During collision in symmetric arrangement of springs, the
impact will get transferred from cushioning materials to the
outer chamber(chamber 1) having low stifl springs and 1t
then compress, the remaining reduced force will be trans-
ferred to 2nd chamber having high stifl springs 6 but 1t does
not compress. It will transter the remaining reduced force to
the mner (3rd) chamber having low stifl springs 4 and 1t then
compress and this chamber no 3 will transter the force to
chamber no 2 and high stifl springs in chamber no 2 will be
compressed. Ist time no chamber will attain the complete
compression. Then the whole unit comprising of chambers
will attain the complete compression after several similar
steps mvolving the same sequence of compression with
lesser compressive force 1n each time. The shifting of force
from one chamber to another chamber takes more time 1n
symmetrical pattern than progressive pattern which waill
increase the time gap to attain the complete compression of
the entire device compared to progressive pattern increasing,
the efliciency thereby reducing the impact to a great extent.

The fifth major embodiment 1n this ACIR as shown in
FIG. 1 where, the pipes have been separated into inner 13
and outer pipes 12, so as to facilitate the smooth compres-
sion ol springs. One outer pipe 12 and one inner pipe 13
forms a pair; such pairs are utilized for the stabilization of
the springs 4, 5, & 6 and middle plates 3 and attached to the
outer box 1 and 1mnner box 2 by means of attachment plates.
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Each outer/inner pipe 1s bound by a spring 1f possible imnorder
to gain space based on the inner diameter of the spring and
outer diameter of the pipe. The length of the outer pipe/inner
pipe 1s made almost the same as the width of Automobile
Collision Impact Reducer excluding width/thickness of the
multilayered cushioning materials during 1ts maximum com-
pression. The maximum compression means the maximum
attainable compression of a spring without undergoing per-
manent deformation of springs. The mner 13 and outer pipe
12 pairs are arranged parallel to springs and perpendicular to
plates and outer and inner boxes; outer pipe 12 and inner
pipe 13 both equal 1n length, attached to the outer box 2 and
inner box 1 respectively by means of attachment plates for
stabilization of the springs and plates; where a small portion
of mner pipes 13 rest inside outer pipes 12 during normal
position and mner pipe 12 1s made to move iside of the
outer pipe, during compression of the springs when collision
occurs so as to act as guiding component to facilitate the
smooth compression of springs.

The Outer pipe 12 which 1s placed for stabilization of the
apparatus should be equal to inner pipe 13, 3 pairs of pipes
12 and 13 should be there for 3 chambered apparatus and If
the number of chambers are increased especially in the
situation of heavy vehicles, where more space 1s available to
incorporate 5/7/more chambered apparatus and more load
can be taken, the pipe pair sets have to be increased
accordingly. The distance between 1st and 2nd pipes,
between 2nd and 3rd pipes i a single chamber 1n a 3
chambered device should be made equal with i1dentical 3
outer pipes and 1dentical 3 mnmner pipes, likewise in multi
chambered device greater than 3 chambers, more number of
identical outer and 1nner pipes have to be nstalled with this
same pattern. This arrangement along with 1dentical springs
4, 5 and 6 of same strengths and thicknesses have to be
placed 1n a single chamber 1n single or multiple layers with
all layers 1n a single chamber having the same number of
springs with umiform spacing; the recoil arresting plate 7
should be placed in between the pipes 12 and 13, the
distance between first recoil arresting plates and second
plate and second and third recoil arresting pates should be
almost equal with 3 1dentical recoil arresting plates 7 in a 3
chambered device; so 1f describing from one end to another
end of a chamber, on the extreme end there should be pipe
pair, then springs 4, 5 and 6, then recoil locking plate 7, all
these arrangements described above forming a minor
imaged pattern when seen from the middle point, which will
help 1 achieving maximum stabilization of springs, plates
and also 1n achueving the equal distribution of forces which
enhances the efliciency of the device.

The crash sensors 18 1s placed at the bottom of outer pipe
12 at the 1nside of the outer box 2 and the wires 19 of crash
sensor will pass through the outer pipe 12, then to inner pipe
13 and then through the mnner box 1, then to the control unit
of air-bag for ensuring the unhindered and smooth function-
ing of air bag.

The Sixth embodiment as shown in FIGS. 1, 3,4, 5, 6, and
more completely and specifically depicted 1n FIG. 7, FIG. 8
comprises of Recoil Locking System of ACIR consisting of
immovable part mainly the recoil locking box 11 and
movable part mainly the Recoil arrester plate 7. Recoil
locking box 11 of recoil locking system 1s attached to the one
ol the outer face of this inner box 1 where chassis 1s also
attached, while the Recoil arrester 7 1s fixed with the inner
side/Tace of the outer box 2. The movable part recoil locking
plate 7 1s a teethed structure in its upper portion leading
towards inner box 1, which i1s passing through the middle
plates 3 and Inner-box 1. In the recoil locking box 11, there
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1s a knife-like structure, which 1s the ‘Recoil locking lever’
8, 1n which one end 1s fixed in a nut and has free tilting
movement. The other end of the ‘Recoil locking lever” 8 1s
connected with tension spring 9 always pulling 1t down-
wards and a releasing knob 10 at the top of recoil locking
box 11, which 1s attached at the recoil locking box 11. Only
a portion of the recoil arrester plate 7 1s teethed, as the top
portion of the structure fixed to outer box will be made plane
so as to guide the recoil arrester plate 7 into the recoil
locking lever 8. The length of the plane structure of the
recoil arrester plate 7 should be equal to the length of the
outer pipe 12 or inner pipe 13 or should be equal to the width
of Automobile collision 1mpact reducer during maximum
compression excluding the width of multilayered cushioning
materials so as to get the recoil structure locked after
allowing for maximum compression during collision. Recoil
locking plate 7 along with outer pipe 12, inner pipe 13
stabilizes the springs 4, 5, 6 and middle plates 3 within the
chambers.

The seventh major embodiment 1n this ACIR comprised
of layers of cushioning materials consisting of a layer of

thermocol (Polystyrene) 17 with another layer of durable
material like shock absorbing rubber sheet 16 as shown in
FIG. 9 and a small portion 1n FIGS. 1, 3, 4, 5, 6 placed on
the front side/face of the outer box 2 covering the entire
width of the device with a small portion extending sideways
to absorb a greater portion of shock due to mmpact of
collision after being transierred from the cushioning mate-
rials like bags 15. Shock absorbing rubber sheet can be
replaced with Sorbothane sheet which 1s more impact/shock
absorbing but more expensive.

The eighth major embodiment in this device as shown in
FIG. 1, 3, 4, 5, 6 and more completely and specifically
depicted 1 FIGS. 9, 10 may be cushioning materials com-
prising of multiple specially made rubber bags 15, which are
placed near to each other without any attachment; number of
bags depending on the width of the vehicle/length of the
device placed on the extreme outermost portion of the
device, a small portion also extending sideways, each con-
s1sting of horizontally separated 2 chambers; one chamber
155 filled with water placed 1n the upper portion which has
a splashing effect and cushioning efiect to reduce the tem-
perature of collision and also as fire suppressant and another
chamber 15¢ filled with air/nitrogen gas 1n the lower portion
for compressive eflect, cushioning eflect, fire suppressant
and reducing the weight in order to decrease the impact of
shock at the event of collision. A plastic overlay can be
placed on this layer of multiple bags for esthetic and
acrodynamic purposes.

The bags are placed on the extreme outermost portion of
the device. The bags covers the entire length of the device,
which are placed near to each other, without any direct
attachment, as a single layer as shown clearly in FIG. 9, 10
and a small part of 1t 1s shown 1 FIG. 1, 3, 4, 5, 6. This 1s
mainly done to facilitate the easier replacement of one or 2
bags damaged in the event without having to replace the
entire bag.

As shown 1n FIG. 9 and FIG. 10, cushioning materials like
multiple bags are fixed by using adhesive material to a layer
of thermocol with a layer of rubber sheet and the bags 135
have 2 wings 15a, using which it can be fixed in the bottom
and top side of the outer box 2 using nuts and bolts through
hole 15d. The mner layers of cushioning materials sand-
wiched between outer-box/case/shell 2 and Nitrogen-water
bags, the bags also giving a packing eflect to the inner layers
ol cushioning materials.
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When collision takes place, firstly the bags 15 of the
cushioning materials contaiming water 1556 and Nitrogen 15¢
will break due to the impact of collision. Here both the water
chambers and Nitrogen chambers absorbs a good quantity of
impact during collision and as a result of which the cham-
bers of the bags bursts. The remaining force will get
transierred to the other layers of cushioning materials 16 &
17 and the rest will be transierred to the chambers of ACIR.
The water in the chamber 156 will work as a cushioning
material and also will help to reduce the temperature of
collision as well as a fire suppressant. Nitrogen, filled 1n the
lower chamber 1s utilized for gaining compressive eflect and
cushioning effect to reduce the impact of shock at the event
of collision. If the entire bag 1s filled with water it can
increase the weight of the entire device. So Nitrogen placed
in the lower chamber can also reduce the weight of the
ACIR. The water chamber 1s placed 1n the upper portion in
order to function properly for suppressing fire and reducing
heat and also produce a splashing eflect.

The eighth embodiment 15 1s attached to seventh embodi-
ment 16 & 17 and 2nd embodiment outer box through the
rubber wings (15a) extending from the bags 15.

Principle Behind Working of Automobile Collision Impact
Reducer

A moving vehicle have kinetic energy. Depending on the
s1ze/weight and speed of the vehicle, the kinetic energy will
vary. A vehicle having high speed have higher kinetic energy
than the same vehicle 1n low speed. During collision, the
majority of the kinetic energy of the vehicle will be con-
verted to mechanical work, there by causing damages to the
vehicles and other properties.

During collision, the mechanical work 1s the damages
happened to the vehicle.

When, a collision takes place to a vehicle having Auto-
mobile Collision Impact Reducer from a vehicle, a large
quantum of kinetic energy 1s converted to mechanical work
on the springs of Automobile Collision Impact Reducer to
compress 1t. Once the compression 1s completed, at the same
moment the compression 1s locked by the recoil locking
system, 1n order to prevent the recoil of the springs and the
same energy will be stored in the springs i the form of
potential energy, which will be released later by lifting the
releasing knob. Ultimately, the device Automobile Collision
Impact Reducer with Spring, Plate and Cushioning Materi-
als, absorbing and reducing the Kinetic Energy of the
colliding vehicle/s, thereby reducing the damages due to
collision. The remaiming energy will be transierred to the
vehicle.

Capacity of ACIR

The load/force bearing capacity of each chamber’s of
ACIR will be vary.

In progressive type ACIR all chambers are variable.

In symmetrical type ACIR, there will be single/multiple
pair of chambers which are 1n equal strength, except the
central chamber, which has got the highest stiflness/strength.

Load bearing capacity of an automobile collision impact
reducer depends on the components of cushioning materials.
That 1s 1t depends on the load bearing capacity of a layer of
nitrogen water bags, load bearing capacity of a layer of
thermocol and load bearing capacity of a layer of shock
absorbing rubber sheet/sorbothane sheet. Further the load
bearing capacity of a device also depends on the load
bearing capacity of the outer box and 1nner box depending
on the quality of the metal and thickness of the boxes. Again,
the load bearing capacity of a device also depends on the
load bearing capacity of i1dentical springs of each chamber
which 1s dependent on the strength and thickness, rate of a
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spring etc. If the number of springs/number of layers of a
chamber 1s 1ncreased it can increase the load bearing capac-
ity of the entire chamber. Further, the load bearing capacity
of a device will depend on the thickness of metallic plate
(middle plates), the strengths of metallic plates, also on
thickness and strengths of recoil arresting plate etc.

Load bearing capacity of a spring=Rate ol spring multi-
plied by the distance travelled by the spring during com-

pression.

Width of the device=width/thickness of the layer of
nitrogen water bags+width/thickness of the layer of shock
absorbing rubber sheet/sorbothane sheet+width/thickness of
the layer of thermocol+thickness of the outer box+thickness
of the inner box+iree length of one of the identical spring
(spring) 1n first chamber+iree length of one of the 1dentical
spring 1n second chamber+iree length of one of the identical
spring in third chamber++iree length of one of the identical
spring 1n nth chamber+thickness of the 1st middle plate+
thickness of the 2nd middle plate++thickness of the (n—1) th
middle plate.

If there are ‘n’ chambers 1n a device, there will be n-1
middle plates.

Types of ACIR

A. Based on Strength of Springs

1. Single chambered less efliciency as only one chamber
of springs having same strength can be introduced. So
the compressive forces cannot be transterred to the next
chamber to reduce the eflect of collision.

2. Multichambered springs of same strength.

. Multichambered arrangement of springs of variable
strengths 1n progressive manner from out side to mside.
(low stifl compression springs at the outer chamber
(chamber no 1), medium stifl springs in the middle
chamber and high stifl compression springs at inner
chamber). As described in FI1G. 1, 3,4, 5, 6, 7, 8 1n case
of 3 chambered device, in FIG. 11 1n case of 5 cham-
bered device

4. Multichambered arrangement of springs of variable
strengths 1n symmetrical manner 1n both directions with
high stifl compression springs 1n the middle chamber
(no 2), and soit compression springs in the outer
chamber and inner chamber(no 1 and 3), in FIG. 12 1n
case of 5 chambered device.

Multichambered arrangement of variable strengths in
progressive manner from out side to inside and multicham-
bered arrangement of variable strengths 1n both directions in
symmetrical manner are the most eflective ACIRS and
among these the symmetrical type 1s more eflicient.

B. Based on the Number of Chambers of Springs

1. 3, 5, 7-chambers 1n the case of Symmetrical type.

2. 3, 4, 5, 6, 7-chambers 1 the case of springs of
progressive type (The number of chambers of compres-
sion springs denoted by °x’.).

Various Modifications of Automobile Collision Impact

Reducer

1. Depending on the size of the vehicle and space avail-
able for fixing the impact reducer and also on the safety
plan, the number of chambers can be increased to 7 or
9, When number of chambers increased, there will be
better possibility to reduce the impact to a great extent
in heavy vehicles.

2. When collision takes place between 2 vehicles having
the collision 1mpact reducer, the impact also can be
reduced to a great extent, in the sense that, the 2
vehicles with 5 chambers, 1impact of collision can be
reduced to a great extent.
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3. The height of collision Impact Reducer can be varied
from 15 Cms to 50 Cm, depending on the size of
vehicles where 1t 1s going to be used. In Light Motor
Vehicles, the height of 15 to 20 Cm can be made, where
as 1n Medium and Heavy Vehicles 30 to 50 Cm can be
made.

4. Depending on the height of the device, the no. of
horizontal layers(rows) of springs also will be
increased. At the same time, height of the plates will
also 1ncrease. Diameter of the pipes will also increase.
In height with 10 & 20 cms there can be only one row
of horizontal layer/row, where as 1n height with 30, 40
and 50 cms will have 2 rows. eg, 1n a device with 10
cms height, there will be single row of springs, where
as 1n height with 20 cms have 2 rows, 30 cms have 3
rows, 40 cms have 4 rows and 50 cms have 5 rows.

5. When a collision takes place between the vehicles,
where both having the device, the damages will be
lesser or negligible to both vehicles. At the same time,
a collision takes place between the vehicles, 1n which
1 having the device and the 2nd doesn’t have the
device, the damages will be lesser or negligible to the
st vehicle and more damages to the 2nd vehicle, but
the damages to the 2nd vehicle 1s lesser, when com-
pared to the situation where same collision takes place
between 2 vehicles where both vehicles doesn’t have
the device.

6. The device with/without recoil locker and without crash
bag sensors—can be used as crash barriers in the soft
walls of highway sides and pillars of bridges and walls
of under-passages.

Various Practical Situations of AICR

1. Both vehicles have ACIR of equal strength: Damages
will be lowest to both vehicles.

2. Both vehicles have no ACIR: Damages will be highest
to both vehicles.

3. Both vehicles have ACIR of different strength: ACIR
having higher strength will get less damage and ACIR
having lower strength will get higher damage, but both

situations are better than vehicles without ACIR.

4. One vehicle have ACIR and other doesn’t have: Vehicle
with ACIR will get less damage and vehicle doesn’t

have ACIR will get more damage, but both situations
are better than vehicles without ACIR.
Variants of ACIR
Mult1 unit of mini Automobile Collision Impact Reducer
can be made, each unit containing one pipe pair, less number
of springs, one recoil locking system so that 1f damages
happens to one unit, it can be replaced easily without
replacing the entire multi unat.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s an exploded perspective view of the embodiment
of an Automobile Collision Impact Reducer (ACIR), show-
ing 1ts various components having 3 chambers.

FIG. 2. Position of Automobile Collision Impact Reducer
in a Car.

FIG. 3. Top wview of Automobile Collision Impact
Reducer 1n normal position.

FIG. 4. Top wview of Automobile Collision Impact
Reducer 1n compressed position.

FIG. 5. Top section view of view of Automobile Collision
Impact Reducer 1n normal position.

FIG. 6. Top section view of view of Automobile Collision
Impact Reducer 1n compressed position.
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FIG. 7. Side section view of Recoill Locking system in
normal position.

FIG. 8. Side section view of Recoil Locking system in
compressed position.

FI1G. 9. Exploded view of the layers of cushioning mate-
rials.

FIG. 10. Exploded view of the Nitrogen-water bag.

FIG. 11. Schematic representation of S-chamber progres-
sive Automobile Collision Impact Reducer.

FIG. 12. Schematic representation of 5-chamber progres-
stve Automobile Collision Impact Reducer.

FIG. 13. Schematic representation of Position of Auto-
mobile Collision Impact Reducer 1n pillar of bridge.

FIG. 14. Schematic representation of Position of Auto-
mobile Collision Impact Reducer 1in boat and boat-jetties.

In figures, the same reference numeral and letters 1ndi-
cates the same components.

DETAILED DESCRIPTION OF FIGURES

FIG. 1 showing the exploded view of several components
has already been described along with the description of
embodiments above.

As shown 1n FIG. 2. The striped portion which covers
continuously the entire width of vehicle indicates the length
of device. The device D will fix at the front and rear end of
the vehicle, fixing directly 1n the chassis C of the vehicle,
proportional to the width of the vehicle. This device D needs
to be projected out-wards at the front and rear portion,
minimum 10 cms to 50 cms. This device D can also be fitted
in sides of a vehicle especially 1n doors to prevent collision
from sides. This will be placed 1n the junction between the
2 doors on both sides and also 1n the lower portion of each
door separately on both sides. Further it can be placed any
where based on the space available. Moreover, then same
can be fixed both horizontally and vertically depending on
the safety plan. This device D can be fitted 1n medium and
heavy vehicles of any categories by changing the number of
chambers accordingly.

As shown 1n FIG. 3, during normal positions 1t looks like
a rectangular/square box and small portions of the ‘Recoil-
locker’ can be seen outside of the inner box.

As shown 1n FIG. 4, due to the compression of springs 4,
5, 6, the outer box 2 gets compressed. There are no other
changes 1n its out-look during 1ts compression except the
possibility of damages 1n cushioning materials.

As shown i FIG. 5, showing the components in the
normal position which has been described in detail in the
embodiments.

As shown 1 FIG. 6, when a collision/impact occur 1t can
compress the springs 1n various chambers. Here 1n this case
of 3 chambered device, 1n case of progressive arrangement
of springs, the spring in the outer chamber having low stiil
springs 4 will compress First and then followed by chamber
No. 2 having medium stifl springs S, then chamber No. 3
having high stifl springs 6. The springs will be compressed
along with 1t imnner pipe 13 will be moving inside the outer
pipe 12 and the overall length of the mnner 12 and outer pipe
13 pairs get reduced depending on the magnitude of com-
pression. The length of the outer/inner pipe 1s made as same
as the total width of the device excluding the width of the
multilayered cushioning materials. When 1t compress to the
maximum. Moreover, at the same time, due to the compres-
sion, ‘Recoil-Locking plate’ 7 can come out to the outer
portion of the mner box and 1t gets locked 1nto the metallic

locking lever 8 after compression to prevent the recoil effect
of springs 4, 5, and 6.
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FIG. 7 showing the recoil locking system 1n section view
has already been described along with the briet description
of embodiments.

As shown 1n FIG. 8, during compression of springs due to
collision, the re-coil locking plate passing through the inner
plate fixed to outer plate will come out through inner plate
and metallic recoil locking lever which 1s attached to the
inner plate along with a tension spring pulling downwards
will automatically lock the recoil arresting plate and arrest
the recoil after the compression due to collision at the
teethed points, depending on the magnitude of the collision;
the locked position can be released manually later by lifting,
the knob.

When collision takes place, the outer box 2 will compress
inwards and causes compression of springs and the ‘locking
lever’ 8 which 1s attached to a tension spring 9, will pass
through the teethed structure of recoil arrester plate 7 and
will lock once the compression ceases. Later, the compres-
s1on can be released at any time, by just pulling the ‘Releas-
ing hook/knob’ 10. Later, the compression can be released at
any time, by just pulling the ‘Releasing hook/knob” 10.
There 1s also the possibility of damages in cushioning
materials.

As shown 1n FIG. 9 showing the details of the layers of
cushioming materials, the Cushioning materials comprising
of multiple bags made of rubber as explained 1n eighth major
embodiment, below which, a layer of rubber sheet 16 which
lines cushioning materials like thermocol (Polystyrene) 17
as explained in the seventh major embodiment, all these
attached to 2nd major embodiment outer metallic box 2.

As shown 1n FIG. 10, each Nitrogen water bag consisting
of horizontally separated 2 chambers; one chamber 155
filled with water placed 1n the upper portion and another
chamber 15¢ filled with mitrogen gas 1n the lower portion,
the bag 15 have 2 wings 135a, using which 1t can be fixed 1n
the bottom and top side of the outer box 2 using nuts and
bolts through hole 154.

As shown 1n FIG. 11, there are 5 chambers. 1n progressive
arrangement of springs 1 5 chambered device with outer
box 2, middle plates 3 and inner box 1 attaching these
springs, first chamber 1n outer portion 1s having low stift
springs amongst all, and the strength/stiflness of springs in
the chambers will increase progressively up to the 5th
chamber.

During collision, first impact will be absorbed by the
cushioming materials. Then the 1st chamber having least stiil
springs will get the remaining impact force from the cush-
ioning materials and 1t will compress first as it comprises of
least stifl springs. After that the remaining force will get
transierred to the 2nd chamber having more stifiness than
the first chamber springs, since 1t’s stiflness 1s lower than
third, 4th and 5th chambers, 1t will compress and transier the
remaining force to the 3rd chamber and compress and
similarly the transfer of forces to 4th chamber happens
followed by fifth chamber after compression of 4th chamber
and lastly 5th chamber(inner most) springs compress. The
sequence will be repeated for number times until the com-
plete compression occurs. During collision, the compression
sequence also will be from 1st chamber to 3th chamber, that
1s from least stifl to most stifl; Whole unit comprising of
chambers will attain the complete compression aiter several
similar steps nvolving the same sequence ol waves like
compression with lesser compression force i each time
increase the time gap to attain the complete compression of
the entire device compared to single chambered device,
which mmturn reduces the impact of collision and can be
placed in medium and heavy vehicles. So 11 the number of
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chambers increase more than 5, i1t can reduce the collision to
a large extent. This figure 1s a schematic diagram to describe
only the variants of compressive springs according to
strength 1n progressive manner with plates 3, outer box 2,
inner box 1, springs of different strengths without showing
other components.

In this FIG. 12, 1n case of symmetric arrangement of
springs, Ist (outer most chamber) and 3th (1nner most
chamber) will be having low stifl sprmgs 4, 2nd and 4th
chambers will be having medium stifl springs 5 and 3rd
chamber will be having ligh stift springs 6 with outer box
2, middle plates 3 and mnner box 1 attaching these springs.

During collision, first impact will be absorbed by the
cushioning materials. After that the remaining impact force
gets transierred to the least stiff springs in the outer/1st
chamber and the compression begins from 1st chamber, then
reduced force gets transierred to 5th chamber having least
stifl springs 1dentical to outer/1st chamber and then the 5th
chamber will get compressed secondly and 1t will transfer
the remaining force to 4th which 1s having medium stifl
springs and it will get compressed, then from 4th, the force
will transfer to 3rd chamber but since the 3rd chamber 1s
having stiffest springs amongst all, 1t won’t get compressed,
but 1t transters the remaining reduced force to 2nd chamber
having medium stifl springs, 2nd chamber gets compressed
and finally only the 3rd chamber gets compressed. Whole
unit comprising of chambers will attain the complete com-
pression after several similar steps involving the same
sequence of waves like compression with lesser compres-
sion force 1n each time increase the time gap to attain the
complete compression of the entire device compared to
single chambered device and shifting of force from one
chamber to another takes place 1in a greater time period 1n
symmetric pattern than progressive pattern; So the time
required to complete the compression will be higher 1n this
type than progressive 5 chambered; therefore, the efliciency
1s also higher 1n this type. So i1f the number of chambers
increases more than 5, 1t can reduce the collision to a large
extent. This figure 1s a schematic diagram to describe only
the variants of compressive springs according to strength in
symmetrical manner with plates 3, outer box 2, inner box 1
without showing other components.

As shown in FIG. 13, ACIR 1s incorporated without recoil
locking system, crash sensors of air bag, cushioning mate-
rials into pillars of bridges, near to the roads where the
probability of collision 1s high. It can be positioned verti-
cally/horizontally around the pillar depending on the shape
of the pillar and depending on the safety plan.

As shown 1n FIG. 14, ACIR 1s incorporated into boats and
boat jetties (a schematic representation 1s given, where the
probability of collision 1s high without recoil locking sys-
tem, crash sensors of air bag and multilayered cushioning
materials. Due to the wavy nature of boats, the device 1s
placed mtermittently. In boat jetties, we can place 1t con-
tinuously if possible.

I claim:
1. A collision impact reducer having a multi-layered
cushioning, comprising;

a plurality of gas-water bags adjacent to each other;

wherein each gas-water bag, has a portion containing
nitrogen gas and a separate portion containing water.

2. The collision impact reducer as claimed 1n claim 1,

the collision impact reducer has at least one recoil-locking
system.
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3. The collision impact reducer as claimed 1n claim 1,
the collision mmpact reducer has one or more plates,
wherein the plates divide the collision 1mpact reducer
into a plurality of chambers; and
cach said chamber comprises one or more springs.
4. The collision 1mpact reducer as claimed 1n claim 1,
wherein:
the multi-layered cushioning covers an entire length of the
collision impact reducer and a small portion extends
sideways.
5. The collision 1mpact reducer as claimed 1n claim 1,
wherein:
the multi-layered cushioning, further has one or more
layers of rubber sheet.
6. The collision 1mpact reducer as claimed in claim 1,
wherein:
the multi-layered cushioning, further has one or more
layers of polystyrene.
7. The collision impact reducer as claimed 1n claim 1,
wherein:
the multi-layered cushioning, further has a plastic overlay
which 1s placed over the plurality of gas-water bags.
8. The collision 1mpact reducer as claimed 1n claim 1,
wherein:
the gas-water bags are placed at an extreme front region
of the multi-layered cushioning.
9. The collision 1impact reducer as claimed 1n claim 1,
wherein:
the gas-water bags have wings.
10. The collision 1mpact reducer as claimed 1n claim 2,
wherein each recoil-locking system further comprises:
a recoil arrester plate; and
a recoil locking lever.
11. The collision impact reducer as claimed 1n claim 10,
wherein:
a length of plane structure of the recoil arrester plate 1s
equal to a width of the collision 1impact reducer, exclud-
ing a width of the multi-layered cushioning, when 1n a
completely compressed state.

12. The collision impact reducer as claimed 1n claim 10,

wherein:

one end of the recoil locking lever, 1s fixed using a nut and
has free tilting movement.

13. The collision impact reducer as claimed in claim 10,

wherein the recoil arrester plate further comprises:

a teethed structure, wherein the teethed structure gets
locked by the recoil locking lever.

14. The collision 1mpact reducer as claimed in claim 10,

turther comprises:

a tension spring attached to the recoil locking lever,
wherein the lever 1s pulled towards the recoil arrester
plate by the tension spring.

15. The collision impact reducer as claimed 1n claim 14,

further comprises:

a releasing knob, which 1s configured to change the recoil
arrester plate from a compressed position to a normal
position;

wherein the releasing knob lifts the lever away from the
recoil arrester plate.

16. The collision 1mpact reducer as claimed in claim 135,

further comprises:

a recoil locking box, for holding the tension spring, the
releasing knob and the recoil locking lever.

17. The collision 1mpact reducer as claimed in claim 15,

wherein:

the releasing knob 1s attached to the recoil locking lever.
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18. The collision impact reducer as claimed in claim 2,
turther comprises:
one or more plates, wherein the plates divide the collision
impact reducer mto a plurality of chambers; and
cach said chamber comprises one or more springs.
19. The collision impact reducer as claimed 1n claim 18,
turther comprises:
one or more pipe pair, formed by one 1mner pipe and one
outer pipe;
wherein at least a portion of the inner pipe 1s 1nside the
outer pipe.
20. The collision 1mpact reducer as claimed in claim 2,
turther comprises:
one or more pipe pair, formed by one inner pipe and one
outer pipe;
wherein at least a portion of the inner pipe 1s 1nside the
outer pipe.
21. The collision 1mpact reducer as claimed in claim 3,
wherein:
cach of the one or more springs, are arranged perpendicu-
larly to the plates.
22. The collision 1mpact reducer as claimed in claim 3,
wherein:
the plurality of chambers has a progressive arrangement
of the one or more springs, by having low stiflness
springs of the one or more springs 1n a first chamber of
the plurality of chambers and having increased stiflness
springs of the one or more springs progressively
towards a final chamber of the plurality of chambers.
23. The collision 1mpact reducer as claimed in claim 3,
wherein:
the plurality of chambers has a symmetric arrangement of
the one or more springs, by havmg identical low
stiflness springs of the one or more springs 1n a {irst and
a final chamber of the plurality of chambers, havmg
increased stiflness springs of the one or more springs
progressively from the first and the final chamber
towards a middle chamber of the plurality of chambers,
and with the middle chamber having highest stiflness
springs of the one or more springs.
24. The collision impact reducer as claimed 1n claim 3,
wherein:
the springs are compression springs categorized based on
thicknesses and strengths or stiflnesses; and
these springs are placed in different chambers of the
plurality of chambers.
25. The collision 1mpact reducer as claimed in claim 3,
turther comprises:
at least one recoil-locking system, each having a recoil
arresting plate;
wherein each chamber comprises at least a portion of the
recoil arresting plate.
26. The collision 1mpact reducer as claimed in claim 3,
turther comprises:
one or more pipe pair, formed by one inner pipe and one
outer pipe;
wherein at least a portion of the inner pipe 1s inside the
outer pipe; and
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cach chamber comprises, at least a portion of the one or
more pipe pair.
277. The collision impact reducer as claimed in claim 3,
further comprises:
one or more pipe pair, formed by one 1nner pipe and one
outer pipe;
wherein the one or more pipe pairs are arranged parallel
to the springs.
28. The collision impact reducer as claimed in claim 1,
wherein:
the collision 1mpact reducer, fixes to a vehicle chassis or
a different surface which 1s prone to collision.
29. The collision impact reducer as claimed in claim 2,
wherein:
the collision 1impact reducer, fixes to a vehicle chassis or
a different surface which 1s prone to collision.
30. The collision impact reducer as claimed in claim 3,
wherein:
the collision 1impact reducer, fixes to a vehicle chassis or
a different surface which 1s prone to collision.
31. The collision impact reducer as claimed in claim 1,
further comprises:
one or more crash sensors, wherein the crash sensors are
connected to a control unit of an air bag system.
32. The collision impact reducer as claimed in claim 2,
further comprises:
one or more crash sensors, wherein the crash sensors are
connected to a control unit of an air bag system.
33. The collision impact reducer as claimed in claim 3,
further comprises:
one or more crash sensors, wherein the crash sensors are
connected to a control unit of an air bag system.
34. The collision impact reducer as claimed in claim 1,
further comprises:
Oone Or more 1ner case;
one or more outer case;
wherein at least portion of the mner case 1s inside the
outer case.
35. The collision impact reducer as claimed in claim 2,
further comprises:
Oone Or more Iner case;
one or more outer case;
wherein at least portion of the inner case 1s inside the
outer case.
36. The collision 1mpact reducer as claimed 1n claim 3,
further comprises:
one Or more ner case;
one or more outer case;
wherein at least a portion of the mner case 1s inside the
outer case.
37. The collision impact reducer as claimed 1n claim 1
COmprises:
one pipe pair;
one recoil locking system; and
One or more springs.
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