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(54) Title: EASY EJECTOR SEAT AND INDO-SKELETAL CRASH SAFETY BEAM

(57) Abstract

A passenger vehicle is provided with
an Indo-Skeletal structure (1, 2, 3) for
providing protection for passengers in side
impacts comprised of an intemal frame (1,
2, 3). The seating arrangement includes an
“Easy Ejector" seat structure (4) permitting
lateral sliding of seats to positions outside of
the vehicle body for safety issues as well as
assisted passenger access.
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CIFICATION AUSTRANAN TION
l .

5 PATENT APPLICANT : Arjuna I rajasingham

6 TITLE OF INVENTION: Easy Ejector Seat with Skeletal Crash Safety Beum

8  BACKGROUND OF INVENTION

9 FIELD OF INVENTION

The present invention defines a means to incorporate in passenger motor vchicles, unique
salety arrangements particularly for lateral or side impacts that provide encrgy absorption by the mass of the
vehicle but decouple the passenger trom the impact acceleration and deceleration that is provided by the mass of
the vehicle, thereby protecting the passengers during such collisions. Moreover, the same arrangement
synergistically provides utility in access, comfort and further safety in the operating position for passengers and

the driver.

DESCRIPTION OF THE RELATED ART:

In the past safety of passengers was not always the priority in passenger vehicle design. In
the cvolution of motor vehicle design the structure moved from a chassis that held togethér the mechanical
components of the vehicle — a structure that was then attached to a passenger compartment or to passenger seats.

The design of the structure was to hold together the working components of the vehicle — a critical aspect at the

. time. Thereafter in more recent Limes right up (0 the present, Exo-skeletal designs have been the dominant
«22  paradigm. 1lere rigid shells were constructed to hold both the mechanical components and the passcngers in
23 fixed positions. However such fixed shell structures have had limited success in protecting passengers and
:24' drivers when there are lateral collisions as passengers undergo the same impact related accelerations and
25 decelerations as the remaining parts of the vehicle, as space limitations don’t allow for “crumple zones™ as in the
26 case of impact protection for head on collisions. Passengers are particularly vulnerable to side impacts as they
27 cannot take preemptive measures as with head-on collisions where there is speed control and directional control
28 that is available. As vehicle speeds have increased substantially in the last several decades, these safety
29 considerations for passcngers have become critical and urgent. Vehicle designers — particularly automobile
30 designers — have risen admirably to the task by incorporating myriads of devices and additions within the rigid
31 shell paradigm to minimize tisk in the event of collisions. Such devices include restraints such as seat belts and
32 ccrtain types of protective air bags. Hlowever, there are limits within the rigid shell paradigm for two reasons:
33 First, the energy of impact cannot be easily diverted away trom passengers into the remaining mass of the vehicle

34 on impact. Second, the rigid shell nceds to support high shear stresses on latcral impact and related compressive
RO PAGE 1 OF 1S
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PECIFICATION ALST .

1 loads to the passenger compartment of the vehicle a factor that cun only be addressed with greater mass of the
2 vehicle that will impact its performance.

3 Anather arca of interest in passenger vehicles is to provide, in syncrgy with the above
a4 contributions, utility and comfort of passcngets and drivers and further synergistic head-on collision protection.

5 There are four areas of .Background art that are related to the present inveation. These are:
6  vehicles with sliding scats, safety arrangements addressing lateral impacts on passenger vehicles, air bags and
7 other shock absorbing devices, and miscelluncous safcty devices for frontal impacts. None of the inventions in
8 these areas individually or collectively state or imply any aspects of the present invention. Moreover, none of this
9 Background art even addresses the issue of energy transter away from the passengers (o the mass of the vehicle
10 on impact and concurrently provide a mechani;m for eusy aceess to the vehicle with ejector seats. This is despite
11 the urgent need in the car industry for such safety and utility. Moreover the novelty of the present invention is
12 underscored as it provides solutions hitherto unidentificd in a very large and competitive industry that is aculely

13 aware of these needs and is constantly in search of new solutions (o them.

14
venel 15 Sloan 3,071,407 (1963) describes a single rear bench seat ( lines 4-45) — full length (C1-
:: *16 L55), that can slide out of either side of the vehicle. Tt describes a door structure that may be attached to the scat
E ®eee17  and slide across and through the passenger compartment of the vehicle as the seat slides out. This invention does
:.:. .: 18 not state or imply any safety considerations in its structure, moreover such a bench scat on slides, in the event off
..;:_ 19 a lateral collision on the doors will focus the impact energy on the passengers and these passengers will be the
'::E. 20 principal casualtics as the mass of the vehicle slides away little harmed. This will be the case cven in the
o Tee
e« oo

ee® *21  embodiment described where the doors are fixed to the seal and slides through the passenger compartment with

22 the seat. Moreover, it cannot be used in a front seat even for its limited functionality with doors fixed to the seat
as driving instrumentation (steering wheel etc) will not allow a_ door to slide through the compartment. Finally it
does not provide any comfort features for passengers over and above a bench seat. Mach 2,753,947 (1956)
describes a sliding bench seat for the access of the engine of the vehicle it does not address the issue of safety of
passengers or access utility. It is expected to perform similarly to Sloan in an impact on the doors or around the
side prdﬂle of the passengers in the vehicle. . Solomon 2,758,872 (1953) provides a sliding bench scat that goes
through (he doorway and for the same reasons as Sloan does not provide protection in side impacts or provide

any comfort features over and above a bench seat. . Cyphert 3,944,277 (1976) describes a seat mounted on a

sliding platform that has a door at the end and protective walls around it. The arrangement being designed for (he
a1 utility of the operator to reach points away from the body of the vehicle without dismounting the vehicle. This
32 invention like Sloan does not state or imply any safety considerations in its use. Moreover there is no expressed
33 or implied reference to the utility of mounting and dismounting the vehicle or for the comfort of the operator or
3 the passcengers cxecpt for the ability for the platform to move out to give the operator greater reach away from
35 the vehicle body. Rees 5,213,300 (1993) describes internal design structure for slide arrangements that allow
a8 forward and backward movement of the passenger seats in vehicles. This like many other inventions prior to it
37 relate 1o the structure of the slides to adjust the position of the seats for passenger comfort in the direction of

a8 motion ol the vehicle.
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All the above items of background art relate to sliding seats. None of the above
background art related to sliding seats have stated or implied safety considerations. Morcover, none of them
provide utility for mounting and dismounting a vehicle except for a bench seat that slides out on either side of the
vehicle, or provide comfort features except for scating arrungement on a bench seat and in onc of the above — the

lateral movement for convenience of the operator.

Maier US 2,148,950 (1939) provides a laterally braced passenger compartment (hat
braces a rigid shell body of a vehicle. Barenyi 2,710,222 (1955) provides a stiftening for the bottom plate of a
vehicle body. Catlin 5,660,428 (1997) provides a design for a rigid shell structure . Guertler 5.464,266 (1995)
uses stiffening arrangements for the floor of the vchicle as 4 component of a nigid shell vehicle body.  Masuda
5,671,968 (1968) deséribes a strengthened rigid shell for the passenger compartment  Oliver 4,533,172 (1985)
describes a three part rigid shell structure for motor vehicles with the central section for passengers Sinnhuber
5.000,509 (1991) describes an arrangement that transfers impact energy from lateral impacts to the rigid body ot
the vehicle but does so through rigid members that include elements in the seats. The seats have limited lateral
movement and are not free to move independent of the vehicle body in the event of a collision, thereby placing
the passengers on the direct path of the cnergy transfer Macda 4,512,604 (1985) describes a lateral brace for the
seat arrangement of the vehicle within a rigid vehicle body structure thereby distributing the impact energy to
other parts of the rigid‘body structure.  Sacco 5,435618 (1995) describes a lateral stiffening element that braces
the rigid vehicle body in the region of the seats. Bhalsod 5,716,094 (1998) describes a pusher block that
engages the seat in the event of a lateral ihpacr thereby providing a rigid member between the rigid body
structure and the seits that can transfcr impact energy (0 the seats.

All of the above items of background art related to bracing a rigid body structure and

provide stiffening mechanisms within the rigid- shell structure to distribute energy of latcral impact. None of -

these items of background art provide mechanisms to transfer energy away from passengers in lateral impacts. or
provide other safety arrangements or provide utility for mounting and dismounting the vehicle or provide

comfort features for passengers in the operating position.

Baber 5,725,265 (1998) presents airbags for front and rear vehiclc bumpcers thut deploy
on impact. Such devices cannot be implemented on the side of the vehicle as a decel&a(ion zone is not available
under operating conditions as may be made available in the front and back of the vehicle. Moreover, as this
airbag deploys on impact it creates a deccleration zone by pushing its own vehicle away that may actually
increase the impulse forces acting on the passengers. Mercier 3,822,076 (1974) describers similar external front
and back airbags and uses probes that protrude from the vehicle at the tront and back to deploy the airbags. Such

apparatus cannot be installed on the sides of the vehicle, as clearances arc small. — Stirling 5,131,703 (1992)

describes a fluid filled chamber around the vehicle that will provide a deceleration zone on impact — frontal rear.

or lateral. Iowever this arrangement requires the deceleration zone Lo be present during normal operating
conditions that will reduce the maneuverability of vehicles if deployed on the sides of the vehicle.  Park
4,995,659 (1991) describes a gas filled chamber deployed around the vehicle. Such a chamber is normally

inflated under normal conditions and .reduccs maneuverability of the vehicle.  Campbell 4,815,777 (1989)
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describes a bumper that cun be deployed selectively by filling with gas. This bumper is effective when extended
only. It is not designcd to be deployed when the vehicle is in motion , as it will reduce maneuverability.
Hartmann 5,810, 427 (1998) describes a mechunism that transters fluid from one airbag to another on impact
The airbag that is deployed is normally in an extended position to absorb the impact energy and provide the
deceleration zone. However, such an extended airbag will reduce the mancuverability of the vehicle.

All the above items of backgrdund art relate to air bag devices fir safety in vehicles. None
of these items related to External Air Bags and related devices have expressed or implied reference to proactive
deployment of such bags for a deceleration zone immediately prior to impact while not requiring this space for
deployment under normal operating conditions of the vehicle. None of these devices provides a “Just in Time™
deceleration zone for lateral impacts. This is a key consideration for lateral impact absorbing devices as lateral
space is of the essence under operating conditions to allow reasonable maneuverability of the vehicle. Moreover
none ol these devices provide energy transferring mechanisms away from the passenger in a lateral impact or
provide other safety features. Moreover they do not provide any utility features for passengers in mounting and

dismounting the vchicle or provide comfort featurcs to the pussengers.

Perras 2,873,122 (1959) which describes an invention where upon a head-on c¢ollision the
seat projects a curved protector around the passenger designed (o protect the passenger. “This curved protector
retracts into the seat under normal operating conditions. It is not clear how effective such a mechanism will be as
the acceleration of the pussenger forward relative to the vehicle may precede that of curved protector’s release
fromn the seat.  Satzinger 3,961,805 (1976) describes seat belts for frontal collisions that provide safety for
vehicles. Such seat belts are in common use. [owever, they suffer from the drawback that they restrain the body
of the passenger in the narrow regions covered by such belts which may cause injury as other parts of the body
are not restrained. Moreover such belts are not popular, while in commnon use as the belts are in constant contact
with the bady- a factor that is not often relished.  Pulling 3,981,520 (1976) describes an arrangement where that
provides passenger movement and protection in frontal impacts. On impact the passenger moves in the vertical
plane of motion to a more protected position while side firing airbags provide frontal protection. This system of
deployment of  airbugs for frontal collision protection is simildr to other frontal airbag systems. They are
necessary as restraining systems during the collision but need to be retracted in conventional passenger
compartments 10 give passengers aceess W their seats while mounting and dismounting the vehicle.  Erickson
2,777.531 (1957) describes an invention that rotates the seat of the passcnger thereby restraining and protecting
the passenger on impact taking advantage of the inertia prior to impact to endow the passenger with rotational
cnergy that changes the position of the seat. Such rotation can injure the passenger with impacts al present day
passenger vehicle speeds.

All the above itcms of backyround art relate o frontal impact protcction. None of these
items provide a device that is normally deployed during operation, and provides a broad area of restraint across
the body for the entire upper body, head and neck, without a need for changing the orientation of the passcnger.
Moreover none of these items provide any protection for side impacts or provide utility for mounting and

dismounting the vehicle or for the comfort of the passengers in the operating position.
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SUMMARY

In view of these prior references what would be useful is un arrangement that diverts the

impact energy in lateral or side impacts away from the passengers to the remaining mass of the vehicle thereby

protecting the passengers, and in the same arrangement provides utilitarian access to the vehicle, such utilitarian

access making it possible (o bath install multi-element contoured surround seats for passengers and the driver,

and also a safety device for head-on collision protection that obviates the need for conventional seat belts and

Iront impact airbags. Moreover, it would be useful to have a syaergistic structural arrangement for the vehicle

that targets strength of the vehicle to protect passengers while minimizing other massive elements in the vehicle.

/M

The present invention includes these objects and advantages.

OBJECTS & ADVANTAGES

Some of the objects and ud(mn’luges of the present invention arc, to provide an
arrangement that diverts the impact energy in lateral or side impacts away from the passengers to the
remaining mass of the vehicle thereby protecting the passengers but decelerating the impacling object
with the remaining mass of the vehicle. Moreover the arrungement synergistically provides a means for
utilitarian easy access 10 the vehicle for passengers and drivers alike and allows the installation of
multi-element surround contoured seats for the comfort und protection of passengers. This arrangement
differs sharply from the Background art in that it docs not simply offer to the .impacting body a
reinforced rigid shell where the passenger is treated as part of this integral unir, but rather provides
selective and differential treatment of (he mass of the passengers and driver of the vehicle vis-a-vis the
remaining mass of the vehicle. Furthermore the present invention differs sharply from the Background
art’ in that the resulting structure synergistically permits the installation of contoured multi-element
surround seats and a unique satety harness that protects passengers in head-on collisions, both of which
may not be implementable without the slide or other moving arrangements for seéts on cither side of the
vehicle in the present invention.

Another object and Advantage of the present invention is the gravity slide drive
for my arrangement for which there is no couhﬁcrpan in the Background art. This allows further Utility
and weight and energy saving in implementing the above elements of the present invention.

Another Object and Advantage of the present invention includes External side
Airbags that diifer sharply from the Background art in that for the first time they proactively create a
“Just in Time"™ deceleration zone tor the lateral or side impact while not remaining in an extended
position under normal operating conditions of the vehicle.

Another Object and advantage of this invention is a perforation resistant shield

for external airbag protection that would reduce the probability of deployment failure. The background

“art does not provide for this function in externally deploying airbags.

Another object and advantage of the present invention is a indo-skeletal strucrure
of the vehicle body that permits the energy transter from the lateral or side impact through compressive
members to the body of the vehicle. Unlike the Background art this indo-skeletal structure is designed
to transter energy to the body of Lhe vehicle without transferring it to the passengers and driver of the

vehicle. The passengers are targeted for protection with **Safety zones'.
PAGESOF IS
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RELIACEMENT SPECIFICATION_AUSTRAILAN APPLICATION 94871/98

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is an illustration of a front elevation of a seating arrangements in a passenger
vehicle. This figure is an illustration of the invention in the normal vehicle operating condition. The.impacling
body is represented on the left as still distant but advancing towards the above passcnger vehicle.

Figure 2 is an illustration of the same vehicle arrangement as in Figure 1, except that the
impacling object has advanced towards the passenger vehicle adcquately to trigger the distance and velocity
SENSors. |

Figure 3 is an illustration of the same vehiclc as in Figures | and 2, except that the distance
und velocity sensors have deploycd the exlernal Airbags. They may also provide delayed deployment of the
internal Airbags.

Figurc 4 is an illustration of the same vehicle as in Figures 1,2 and 3 except that the
impacting object has made impact with deceleration and encrgy absorption provided by the External airbugs and
the shock absorbers and resisted by the mass of the vehicle through compression members as noted below. The
Passengers and seats are free 10 move uway from the impact on the secondary slides as the internal Airbag
deploys, pushing out the Primary slide on the side away from the impact.

‘ Figures 1D, 2D, 3D and 4D illustrate an alternative embodiment with the shock absorbers
mounted internal to the protector shield.

Figures IC, 2C, 3C and 4C iliustrate an alternative embodiment that has an auxiliary beam
mounted behind the seat with a high section of the central member of the skelelal structure behind the scat to
abut the auxiliary beam. ‘ )

Figure 5 and 6 is an illustration of the seating arrangement as used for loading and
unloading passengers and driver. Figure 5 represents the open position and Figure '6 represents the closed
pbsition.

Figures 5A and GA illustrate an embodiment of the current invention with the protector

" shield/shock absorbers/external airbag hinging down to support the primary slide. A useful feature for larger

vehicles with more than a single seat on each side.

Figurcs 7-9 is an illustration of the Gravity slide drive that may be embodied in the
invention. Figure 7 is an illustration of the Gravity Slide drive at the end of the unload cycle for passcngers.
Figure 8 is an illustration of the Gravity slide drive at the beginning of the Load cycle for passengers. Figure 9 is
an illustration of the left side louded and ready for operation of the vehicle and the right side at the start of the
loading operation, emphasizing the independence of the two sides of the Gravity slide drive mechanism.

Figure 10 A and B are an illustration of Isometric views of the present invention on one
side of the vehicle for clarity. Figure 10 C is an illustration of a Plan view of the present invention for one side of

the vehicle.
Figurcs 10 Al, 10B1 are isomeuic views of an alternative embodiment with a vertical

extension/salety cage™ to protect passengers turther, Figure 10 C1 is a plan view of the same arrangement.

Figure L1. is an illustration of the position of the “Safety Zones™ that are targeted for
protection with the Protector shields.
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COMS ID No: SMBI-00641776 Received by IP Australia: Time (H:m) 13:52 Date (Y-M-d) 2004-03-01

Page 9/33



Sent By:

29

30

N

32

33

&

37

39

and 12C is an illustration of the Plan and Side Elevation of the seat arrangement. Figure 12 Al illustrates an
alternative embodiment of the seat arrangement. Figures 12B1 and 12C1 illustrate the plan and clevation of this
embodiment. Figure 12 D1 illustrates an embodiment of the child seat. Figure 12 E1 illustrates an embodiment

with a different external profile for the seat providing greater protection to the passenger. Figures 12 F2 und 12

0000000000 H Feb-29-04 21:35;

1

RE CME SICATTON AL IION 94871 /9

Figure 12. A is an illustration of an isometric vicw of the Seat arrangement. Figures 12B

G2 illustrate isometric views of un embodiment of the safety harness.

Figure 13. is an illustration of a drawing of isometric view of thc present invention.

Figure 14 illustrates a horizontal cross section of an embodiment of the present invention

at the level of the upper primary slides.

L1ST OF REFERENCE NUMBERS

RO3

101 - Central Member of Indo-skeletal structure -
102 - Safety Beam Lower Element/Lower Primary Slide .
103 - Side impact shock absorbers

104 — External Air Bags

105 — Perforation Shields

106 — Protector Shields

107 — Safety Beam Upper Clement/Upper Primary Slide
108 — Auxiliary Beam.( fixed or sliding)

109 — Multi-element contoured passenger seat

110 — Vehicle Shell/Body

111 — Secondary Slides/Impact decouplers

112 — Lacking devices

1 12A-Pivot for Protector shield

113 — Proactive Velocity/Distance Detectors

[ 14 — Internal side impact airbag

115 - Spring device for manual slide

116 - Inside door open button

117 - outside door open button

118 — Beam pivot for Gravity slide drive cjcctor

119 - Safety Harness

120 — Support for Satety Harness

121 — Bottom of seating surface of the contoured seat

122 — Contoured arm rests

- 123 — Child seat attachment

124 — Impacting body
125 - Vertical extensions/ Safety Cage (fixed or sliding)
501 - Safety zones

502 — Lateral Support Element
PAGE 7 OF 15
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503 - Reinforced scat side

504 - left support adjustable multi-element
503 - right support adjustable multi-element
506 - back support adjustable multi-element

507 - bottom support udjustable multi-clement

DETAILED DESCRIPTION OF INVENTION

The present invention provides a pasﬁcngcr -vehicle a structure that synergistically
incorporates two lunctions. First, during lateral or side impacts, 1 means to decouple from impact, and protcct
passengers while projecting the remaining mass of the vehicle to decelerate the impacting body, und second,
utility o passengers and drivers. in mounting and dismounting the vehicle with the camfort of contoured
surround scats. The arcangement may in some embodiments use an indo-skeletal beam that allows such
embodiments to rely on compressive force truansmission to transfer impact energy to the mass of the vehicle
rather than shear loads that are required in the shell paradigm of construction in most current passenger vehicles.

The present invention may use Primary and Secondary slides on each side of the vehicle,
to meet these objectives. The Primary slide has umong other attached dcvices, a protector shicld that bears the
impact force in lateral or side impacts. Such protector shiclds may be hinged out for access if the sliding
arrangement is not used. The Primary Slide may cngage a central indo-skcletal beam in some embodiments. The
Secondary slide is attached among other devices to possibly contourcd surround seuts (the passenger support
mechanisms). This slide may be activated under impact to guide passengers in their seats away from the impact
zone.

The present invention may utilize a Safety Beam in the vicinity ol the seats. However,
there is an important advance over the Background art in that the Beam does not lock the passengers on the path

ol the energy transfer, but rather, conducts the cncrgy of impact away from the passenger to the indo-skeletal

frame or to the body members of the shell (collectively clements of the fixed body members) and thercby to the -

mass of the vehicle (the massive components of the vehicle) allowing independent motion of the passengers
away from the impact. o

The present invention may use proactively fired external airbags which for the first time
provide a means to create a *Just in Time™ deceleration zone on the side of a vehicle prior 1o impact but not
deployed under normal operating conditions of the vehicle. Nutably, Background art for external airbags that
are either extended under normal operating conditions of the vehicle or require reactive deployment cannot
function eftectively, as the former will impede the maneuverability of the vehicle and the latter will not be able to
create a deceleration zone in time for the impact. '

The following descriptions arc for embodiments of the present invention. Deviations from

this description in an embodiment is possible without deviating trom the present invention.

PREFERRED EMBODIMENT

The following is a detailed description of some of the components of this cmbodiment.
The scating arrangement of a passenger vehicle is shown in Figure 1. The cross scction of the central member of

the indo-skeletal structure (101) is fixed to the Safety Beum Lower Element/Lower Primary Slide (102). The

RO Pacie 8 OF 15
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Protector Shields (106) are firmly attached 0 the Safcty Beam Upper Elcment/Upper Primary slide (107).
which slides on the lower Primary slide (102) . (The terms upper and lower being used for the slides to
distinguish them and not representing a relative elevation of the slides). The construction of such protector
shields would follow that of any impact resisting body panel member of a vehicle, with the usual weight strength
iradeoffs. Such construction is well disclosed in the background art. The sliding arrangement may use single
element or multiple clement direct contact low triction surfaces sliding on one another, roller beurings, ball

bearing structures — all of which arc well disclosed in the background art. The Protector Shields (106) are

designed t cover the required “safety zone™ (501) as noted on Figure 1. The Upper Primary Slide (107) locks,

into the Central member of the indo-skeletal structure (101) in the operating position with locking devices (112).
Such locking devices do not take any additional loads on impuct, and may as a result follow the extensive
background art for locking devices for example similar mechanisms to those used in automobile door locks.
These locks may be activated by the ignition key switch for additional safcty while the vehicle is opcrational.
The Protcctor Shield (106) has atiached on the vulside a shock absorber (103), which may include external
uirbags (104). The construction of such shock absorbers follow the background art. Such external airbag (104) is
protected from sharp objects on impact by a Pertoration Shield (105). These pertoration shields protect the
external airbag (and the passenger ) from sharp objects. The construction of such perforation resisting shiclds are
well disclosed in the background urt. Such Perforation shiclds may be attached by convémional means to the
outer surface of the airbag und retained in the normal operating position using techniques used for airbags both
internal and external disclosed in the background art. The Air Bag (104) is deployed with distance and velocity
sensurs (“.3) mounted on the Perforation shields (105). Distance and velocity sensors are used in other
applications and their construction is well disclosed in the background art. The Upper Primary Slide (107),
supports the secondary slide/Impact decouplers (111). In this embodiment this is firmly attached to the Upper
Primary Slide until the impact when it is decoupled to slide away from the impact. The Secondary slide
arrangement may use a friction based approach, or other approach , all of which are well disclosed in the
background art. This embodiment has contoured surround Passenger Seats (109) that are mounted on the
Secondary slides (111). These scats have internal Airbags (114) that deploy on impact and may *‘unfurl”
upwards to protect the head or upper body as well. The construction of seat adjustment mechanisms arc well
disclosed in the background art. This Figure shows the impacting object on the left approaching the vehiélc, but
ron; distant to trigger any action.

In Figure 2, the impacting object has moved to a position that can now trigger the distance
and velocity sensors (113). These sensors trigger the deployment of the External Airbags (104), and the shock
absorbers (103). The intcrnal airbags (114) may be triggercd by conventional means disclosed in the prior art.
Thereafter as illustrated in Figure 3, the External Airbags (104) and shock absorbers (103) deploy to provide the
required deccleration zone for the impact. As a result on impuct the energy of impact is partially absorbed by thc
External Air bag (104) and the Shock Absorber (103) and the remaining cnc;gy transferred to the massive

components of the vehicle through the Protector Shield (106), the Safety Beam Upper Element/Upper Primary

Slide (102) and Safety Beam Lower Element/Lower Primary Slide (107) to the Central element of the Indo-

skeletal frame (101) and the body of the vehicle. Notably, the Secondary slides (111) decouple and slide the

passenger scats (109) with the passengers away oulside the path of the impact forces and protected by the
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internal Airbag (1 14). The Upper Primary Slide (107) on the side of the vehicle away from the impact is free to
slide out with all devices mounted on it to provide a path for the secondary slide (111) and the seats (109). In
this situation it may be seen that the Upper Primary slide works as an impact-resisting beam on the side of the

impact and u release and support mechanism on the side away from the impact.

Figure 14 illustrates a horizontal cross section of the embodiment at the height of the upper
primary slides (107). The central member of the indo-skeletal structurc (101) is flanked by the upper primary
slides (107) abutting thc central member, with the protector shields (106) and the shock absorbers (103) and
external airbags (104) at the outer end of the upper primary slides. The perforation shields are shown ut the
outer extreme of the shock aborbers and airbags. In this embodiment there ‘arc two sets of uppcer primary slides
on each side of the vehicle that can support two rows af seals (front and rcar) one on each side with its own

protection with the protection shields and shock absorbing devices.

An auxiliary slide beam structure (108) (as illustrated in figures LOA, (0B and 10C) may
be attached to the central member of the Indo-skeletal beam (101) und locked into the protector shield when the
vehicle is ready for operation, or be attached to the protector shield and slide out with the Upper Primary Slidc

(7). and get locked to the central member of the Indo-skeletal structure (1) in the operating position

Meauns for access for passengers in this embodiment as illustrated in Figures S, 6, 10A,.

108 and 10C. The seat (109) and sccondary slide (111), slide out on the upper Primary Slide (107) to a position
that lets the seat (109) protrude fram the vehicle such that the passenger may simply stand in front of the seat
and sit down on the seat (109). Thercalter the seat (109) is retracted on the Primary slide to the position as
depicted in Figurc 6, where the Upper Primary slide (107) is locked with the locking devices (112) in position
for operation of the vehicle. The slide drive mechanism may be powered using approaches well disclosed in the
background art. The vehicle while in operation should have the Upper Primary Slide (107) retracted and locked.
The ignition lock is  used in this embodiment to ensurc this practice.

Whilc extended. the clearance on the side of the vehicle for the Easy Ejector will usually
be in the range of about 20 inches to 30 inches. This could be substantially less than the clearance required for

opening a conventional car door. This is particularly usefu for parking in areas with limited clearance.

Figures 12A, 12B and 12C illustrates the detail of the seat (109). Thé seat (109) may be
constructed with customizable multi-elements that conform to the desired shape and provide the desired support
for the passenger. Such adjustments may be effected using conventional seat control devices. In this figure the
Safety Harness (119) is secured to the sides of the contoured seat (109) between the arm rests (122). The sufety
harness (119) may be designed to protect the passenger in head-on collisions by providing a soft burrier‘in close
proximity to the body but not necessarily touching the body. This arrangement may be preferred to seat belts
that do not provide the extcnded surtace arca that the harness (119) provides and as result provides grcater
impact resistance for the same level of limiting forces that the body can withstand. Moreover, this arrangement
may obviate the need for a front collision airbag as the harness (1 19) may be high enough to support the facc

and neck under collision conditions. The harness may be constructed of pliable but semi-rigid material (such as
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high strength nylon) to provide support in a head on collision. A natural benefit of the arrangement of the harness
(L119) and its supports (120) is that lateral forces on the seat are also braced by the hamness support. (120) in the
operating position. Figures 12 F 2 and 12 G2 illustrate an embodiment of the harness. Moreover the seat (109)
may be constructed with reinforcing on the sides with reinforced seat sides working in conjunction with lateral
resistance clements to turther protect the passenger from crush injurics. The Seating surface (121) i illustrated
in the same figure as are the arm rests (122). In conventional vehicle seat designs the door surface provides the
only support on the external side surface which are usually limited to arm rests. This seat (109) provides
surround support for the passcnger particularly desirable on winding roads. The “Custom contoured seats”
customized for cach pussenger may be created with a multi-element adjustable structure (the customized multi-
elements) -- manually with inserts or with computer controlled elements -- that provide ergonomic passenger
comfort providing where desired, lateral support in addition 1o the support that conventional seats provide, to
cradle the entire lower bady in the ¢jector seat. Similarly child seats (123) as in Figure 12D1, may be designed to
protect children. Such seats can be inserted into the seat (109). The Safety harness may also have an altachment

for providing greater support for infants and small children.

ADDITIONAL EMBODIMENTS

While the above cmbodiment uses a power slide drive, this embodiment differs in
that a gravity slide drive is employed 1o move the slides for mounting the vehicle. Figures 7,8 and 9
describe this wrrangement. This embodiment differs in the preferred embodiment above in that the
Salcty Beam Lower ElemenvLower Primary Slide (102) are pivoted at the Central member of the indo-

skeletal structure with pivots (118). As shown in Figure 7, this allows the lower slide to fall to a lower

of two positions, that inclines the upper surface of the Lower Primary slide (102) adequately to allow

the upper Primary slide (107) to slide outwards to the loading position assisled by the weight of a
passenger in the seat and the additional assistance of the Spring arrangement (115). The passenger may
dismount from the vechicle when the slide is fully cxtended as shown in Figure 7. Each side of thc
vehicle has indcper;dent slides and may be operatcd by passcngers independently.

When the passenger dismounts from the seat the Upper Primary slide (107) in its
extended position movés to the higher of two positions about the Pivot (118) as illustrated in Figure 8.
This move inclines the Upper surface of the Lower Primary slide adequately to allow the weight of a
passenger to work agains.t the spring arrangement (115) and move the slide to the operating position.
"This move up of the Lower Primary Slide (107) may be effccted by mechanisms well disclosed in the
background art. The Slide as depicted in Figure 8, is now ready for a new Passengers to mount. When
the passenger sits on the seat (109), the weight of the passenger works against the spring mechanism
(115) to move the slide to the operating position as depicted on the left hand side of the figure 9 and
lock the slide in the operating position. The Upper Primary Slide may be unlocked by the passenger by
deprcssing.t_he Inside Door Open Button (116). Activating this button in addition allows thc lower
primary slide (102) to move and be lacked to the loading inclination - the lower of two positions, and
the Upper Primary Slide (107) is free to slide out with the passengcr. At this point the arrangement has

completed a full cycle and is in the position depicted in Figurc 7.
RO} ) PAGE 11 OF 15
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REP 3 SCALE Iyl P ON
1 Thc above cycle represents operation of the Gravity Slide Drive when there is a
2 passenger in the seat (109) when the Slide moves to and from the operating position as on the left of
3 Figure 9. When a passenger dismounts however, and the Slide arrangement necds to be retracted
a without a passenger in the scat, the weight of the passenger is no longer available for aiding the motion
5 of the slide to the operating position, and the slide must be pushed in against the action of the Spring
6 Armrangement (115) and locked in place at the operating position. When a new Passenger wishes to
7 mount the vehicle, he/she will press the Outside Door Open Button (117) which releases the catch that
8 halds the Upper Primary Slide beam in place but does not aftect thc movement of the Lower Primary
9 Slide (102) about its pivot (118). The seat as a result slides out on the Upper Primary Slide assisted by
10 the Spring arrangement (115) to the position for mounting the vehicle as depicted in Figure 7. The
11 Spring arrangement (115) is designed to be such that it provides a force just adequate to move the
12 Upper Primary Slide out with no passenger in the seat.
RE ALTERNATIVE EMBODIMENTS
enene 18 . In an alternative embodiment to the preferred embodiment, the present invention
g. *esels may use hinged Protcector Shields (106) that lock into the Primary Slide (107) when closed. This will
:':": 16 allow the arrangement to work for mounting and dismounting the vehicle with either the Primary Slides
¢ .E:. 17 deactivated or non-operativnal as well as when they are functional. The seats may also be mounted on
sees 18 rotating mechanisms. or extension arms rather than a primary slide, to assist passengers in mounting
: . Sy and dismounting. '
20 Another alternative embodiment is illustrated in Figures SA and 6A. The “door”
coeall that contains the perforation shield (105) with distance/velocity sensors (113), the external airbags
:::E..zz (104), the shack absorbers (103) and the protector shields (106), hinges down on the pivot (L12A) 1o
::-::'zs provide support for the upper ‘primary slidc. The inner surface of the Protector shield is designed to
S * .:24 perform the function of the Jower Primary slide (102). This embodiment will be particularly useful for
"":25 larger vehicles with a plurality of seats on each side of the vehicle. These multiple seats may be
.::::: 2 mounted on separate sections of upper primary and secondary slides.
:.“.27 Another altcrnative embodiment is illustrated in figwres 1D 0 4D where the
:-...:28 Shock Absorbers (103) excluding the Extcrnal Air bags (L04) are mounted on the inner surface of the
29 protector shields (106). As may be seen from the drawings, in this particular embodiment, the shock
30 absorber excluding the extcrnal air bags are locked directly o the lower primary slide (102, 102°) in
3 the operating position, although in another configuration the locks my be between the protector shield
32 and the lower primary slide in the operating position.
33 Another alternative embodiment may have a contourced safety harness with a
kY] different shapc to that of the preferred embodiment. Figures 12 A 1 to 12 Cl illustrate an embodiment
35 of a safety harncss using a slightly different geomctry but pesforming the same function in the same way
36 as in the preferred embodiment.
a7 Another alternative cmbodiment may have an auxiliary slide behind the seat and
a8 of any convenient height. This embodiment is shown in figures IC -4 C. The figures illustrate the -
39 working of the current invention with a high section of the central member of the indo skeletal structure
RO3 PAGE 120F 15
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behind the seats, but abutting the auxiliary beams in the operating position. As the High scction of the
central member (101) is behind the scats and the secondary slides (111), the scats and the secondary
slides are frce to move across the vehicle under impact as shown in figure 4 C.

Yect another alternative embodiment has an external seat profile as illustrated in
figurc 12 E 1. The highér rectangular external pr«;ﬁle pravides greater protection to the passenger.

Yet another alternative embodiment has a vertical extensiow “safety cage™ (125)
as shown in [igure 10 Al,- 10B1 and 10C1. Here the vertical extension/satety cage engages a beam
across the top of the vehicle that may be supported by the shell structure of the vehicle (the figure
shows only half the width of the vehicle). Such a safety cage/vertical extension can provide protection
in a roll over situation and also provide additional compressive strength for the vehicle, and may

function as a fixcd or retractable roll bar.

CONCLUSIONS. RAMIFICATIONS & SCOPE

Thus it will become apparent that the present invention prcsentéd, provides a new
paradigm for implementing key safety features and providing utility in accessing passenger vehicles and
comfort in travelling in such vehicles. While the above description providcs many specificities, these
should not be construed as limitations on the scope of the present invention, but rather as an
exemplification of the preferred. an additional and an alternative embodiment thereof. Many other
variations are possible.

‘I'he present invention provides an arrangement that diverts the impact energy in
lateral or side impucts away from the passengers to the remaining mass of the vehicle thereby protecting
the passengers but decelerating the impacting object with the remaining mass of the vehicle. Moreover
the arrangement syncrgistically provides a means for utilitarian casy access (o the wvehicle for
passengers and drivers alike and allows the installation of multi-element surround contoured seats for
the comfort and protection -of passengers. [Furthermore, the arrangement allows the installation of a
new and unique safety harness that may obviutc the need for safety belts and front impact airbags for
protection in head-on collisions. This arrangement differs sharply from the Background art in that it
does not simply offer to the impacting body a reinforced rigid shell where the passenger is treated as
part of this integral unit, but rather provides selective and difterential treatment of the mass of the
passengers and driver of the vehicle vis-d-vis the remaining mass of the vehicle. Furthermore the
present invention difters sharply from the Background art in that the resulting structure synergistically
permits the installation of contoured multi-clement surround seats that would not be implementable
without the slide arrangements on either side of the vehicle in the present invention.

The present invention provides a gravity slide drive for my arrangement for
which there is no counterpart in the Background ant. This allows further Utility and weight and energy
saving in implementing the above elements of the present invention.

The present invention includes External side Airbags that differ sharply from the

Background art in that tor the first time they proactively create a “Just in Time" deceleration zone for.
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1 the lateral or side impact while not remaining in an cxtended position under normal opcrating
2 conditions of the vehicle.
3 The present invention describes an indo-skeletal structure of the vehicle body that
4 permits the caergy transfer from the lateral or side impact through compressive members (o the body of
5 the vehicle. Unlike the Background art this indo-skeletal structure is designed to transfer energy to the
6 body of the vehicle without transferring it to the passengers und driver of the vehiclc. The passengers
7 are targeted for protection with “Safety zones™.
8
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What is claimed is:

1. In a vehicle having a right and left side and substan-
tia)ly massive componenls, and having at least one fixed
body member connected wilh substantial rigidity to substan-
tially all of the substantially massive componcats of suid
vehicle, a vchicle structure having an operating position
attained during normal driving conditions and an extended
position attained at the time of passenger and operator
access 1o the vehicle, said vehicle structure having a means
1o divert the impact energy in lateral impacts to be absorbed
by said vehicle through the at least one fixcd body member
while releasing the passengers and operators each having
mass, weight, left and right sides, a back and a bottom, to
move independently af said vehicle, in a predetermined
controlled fashion, in order to minimize injury to such
operators and passengers.

2. The vehicle structure of claim 1, further comprising:

a) at least one pair of a safety beam lower clements said

pair comprising two members of said pair, each mem-
ber of said pair having o first face and a second face,
and canstructed 10 provide a means to resist compres-
sive lateral impact forces, and to provide support for
components altached thereto, o member of cach pair of
said safcly heam Jower clements being dircctly
mounted on its sccond face to the at least one fixed
body member, such that said mounting of the two
members of cach pair arc on cach of the lefi side and
on the right side respectively of said at least ane fixed
body member of the vehicle respectively, the members
of ¢ach pair being mounted at the same loogitudinal
position of said vehicle; ’

b) at Icast onc pair of a safely bcam upper clements said

escoes : pair comprising two members of said pair, each mem-

e e ber of said pair having a first face and a sccond face and
designed to resist compression, and cach of the mem-
bers of said pair mountel to the first face of each
member of a pair of said salety beam lower element on
the left and the rigbt sides of the vehicle;

c) pairs of at least one passenger support mechanism each
pair comprising two members, members of said pairs
being moutted on each of the Icfi and the right sides of
said vehicle on at Jeast onc lateral axis such that the pair
haviag its members closest 1o the external surface of
the vchicle structure on any one ol said Jateral axes,
constitutes the cutermost pair on that lateral axis, and

. such that the pair having its members closest 10 the
vess®® cenler of the vehicle structure on aay onc of said Jateral
AL LN axcs constilutes an innermost pair;

eo0e d) a plurality of impact decoupler/secondary slides each
oo oo . with a first face and a second face, attached by said first
HR
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face to one member of said pair of said safety beam
upper clemeat on the second face of said safety beam
upper element and said impact decaupler/secondary
slides fixedly attached by said second face o one of the
passenger support mechanisms, such that said impact
decouplers/sccondary slides are normally fixedly
attached by said first face 1o said safcty beam upper
clement, bul become decoupled and thereafier slidubly
autached by said first face to said safety beam upper
clement along a lateral axis when a lateral shedr force
greater than a predetermined force is applied w0 said
first face relative 10 said second face of said impact
decauplers/secondary slides allowing said passcnger
supporl mechanisms attached to said second face of
said Impact decouplers/secondary slides to slide along
said lateral axis relative to said safcty beam upper
clement, said impact decouplers/secondary slides
mounted oa each of said safcty beam upper clemeat
being constructed such that after they are decoupled,
they can be guided laterslly by, and are slidably
attached 10 one or more of said safety beam upper
element wounted on o siogle pair of said safety beam
lower element, and further positioned on the satety
beam upper elewent at all tires such that they are not
obstrucied by any elements of the vehicle in the event
that said impact decouplers/sccondary slides nced
under collision conditioas to traverse the center of the
velicle to the turther side of the vehicle;

':'"E ¢) internal airbags, cuch mounted on the outer side of and
. adjoinm.g each of the outermost said passenger support
S e .mcc_hamsms, on both the lefi apd (he' ng??l sides of the
* . vchlcl_c, such that upon detection of an impact cvent,
T e the alrbag dcploy's one of more of upwards and

o oo inwards, nex! 1o said passenger support mechanism, 1o

stee protect the passeoger; and

el t) pairs of al least one proleclor asscmbly comprising a
] shouk-absorbing device and a foree distribuung pro-
oo tector shield, each of said pairs comprising iwa

elements, said elements of each pair beiog mounted on
the left and the right side of the vehicle said protector
assembly installed w0 proteet cach member of the
outermos! pair of passenger suppont mechanisms, on

':.:E:' cach of the left and right sides of the vehicle, and
®eees® focked w the lixed body members of the vehicle tu be

oriented parallel to the sides of the passenger support
oo oo mechanisms and adjoining said internal airbags, when

® o . . .. o .

®ee . in the operating position and positioned so as (o not

.“' intertere with ingress and egress when said passenger

L] . . o .
support mechanisms are in the extended position.

: L] i L] 2
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3. The vehicle structure of claim 2, wherein said protector
assembly is attached 10 the outer end of cach of the satel_y
beam upper ¢lement supportiog each of said outcrmost pair
of passenger support mcchanisms, on each of the left anfl
right sides of the vehicle, and construcled 1o be approxi-
mately parallel to the side of the vehicle and approximately
vertical and shaped o cooform w an ares covering substan-
tially a side profilc of passeogers thul require protection
from lateral impacts, said protector shield and shock absorb-
ing devices being conoected, in such a way 10 said safely
beam upper ¢lement such that said prolector assembly
wransfers lateral impact forces as compressive loads on o
both the lower and upper primary slides.

4. A vehicle siructure of claim 3, wherein said protector
assembly is oriented with the shock absorbing device
towards the passenger. .

5. A vehicle structure of claim 3, wherein said protector
assembly is oricnted wilh the protectur shield towards the
passenger.

6. The vehicle struciure of claim 2, funher comprising
pivotally mouanted prolector assemblies théreby providing a
means for passeogers 1o mount and dismount from said
vehicle when desired.

7. The vehicle structure of claim 2, wherein cach of said
protector asscmblics are pivotally attached to the outer end
of cach of said safely beam lower ¢lement on cach of the left
and night sides of the vehicle, and constructed to be approxi-
malely parallel to the side of the vehicle and approximately
vertical and shaped to conform to an arca covering substan-
tially a side profile of passengers that. require protection
from lateral impacts, and each constructed to pivot down and
outwards an each of the left and right sides of the vehicle 1o
an approximatcly horizoatal position, providing an exteu-
sion to each of said safety beam lower element to support

cesses cach of the passenger support mechanisms when they are in

¢ the extended position, on the left and the right sides of the
e vehicle, said protecior assembly being conpected, in such a
LD way lo suid safety beam lower element such that it translers

e’ lateral impact forces as compressive loads on to both said
‘e’ safely beamn lower element and said safely beamy upper
cees clement.
ceoe 8. The vehicle structure of claim 2, wherein said protector
0. assemblies, are each detachably mounted (o the ouler end of
*ee® * cach of said safety beam lower element oo cach of the left
and right sides of the vehicle, and construeted w be approxi-
mately parallel to the side of the vehicle and approximalely
vertical and shaped 10 conform (o an area covering substan-
. lially a side profile of passcogers that require protection
cess’’ from lateral impacts, and each construcied 10 detach upon
o, impact on the opposite side of the vehicle, and also con-
ceoee structed in such a way 10 said sulety beam lower clement sct
.o oo such that they traasfer lateral impact forces us cbmpressive
b loads an o both said safety beam lower clement and said
AL safc_ly beam upper clement on impact oa the same side of the
soee vehicle. _
3
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9. The vehicle structure of claim 2, wherein said shock
absorbing devices comprise external airbags.

10. A vehicle structure of claim 9, wherein said external
airbags are protected by an impervious skin mousted (o
predetermined exiernal surface of said airbags that are
exposed 1o risk of rupturc when said airbags are deployed
thereby preventing premature venling of said airbags.

11. The vehicle structure of claim 2, wherein said shock
absorbing devices comprise shock absorbers.

12. The vehicle siructure as in claim 2, whercin said tixed
body members comprisc a1 lcast ogc ceatral member of an
indo-skeletal structure that abuts a pair of said safety beam
lower elements and a pair of said safety beam upper
clements, and thereby resists, lateral forces from compres-
sive loads incurred by at least one of said safety beam lower
elements and st least one of said safety beam upper elements
during impact.

13. The vehicle structure of claim 2, turther comprising a
construction of said vehicle with mioimal componeals for
resistance 10 lateral collisions except for safety zones, said
safety zones being the arcas of which are covered by said
shock absorbing devices and foree distribuling protector
shields, thereby reducing the muss and resulting weight of
the vehicle.

14. The vehicle structure of claim 2, further comprising v
compressive load beariog auxiliary beams mounted in the
vicinity of the passeager seal(s) o increase the compressive

_ load bearing capability of the structure.

15. The vehicle structure of claim 2, where suwid protector
shields include verticsl extensions that protrude vertically
above the protector shield and shock absorbing devices 10
provide resistance o lateral forces at higher physical levels
thereby providing further proteciion 1o the passengers, and
10 provide a rigid member that can resist vertical forces
adequate to suppon said vehicle in a roll over situation,
thereby protecting said passengers.

16. The vebicle structure of cluim 15, furtber comprising
a lateral beam ucross the top of the vehicle that engages said
vertical extension when said element of the safety beam
upper element set is in said operating position, to provide a
safety cuge, thereby providing greater side impact protection
and protection in a roll over situation.

17. The vebicle structure of claim 18§, wher¢in said
verticu) extension is fixedly attached (o (he protector shield.

18. A vehicle structure of cluim 18, wherein said vertical
extension is retractably attached to the at feast one force
distributing protector shield whereby said vertical exteasion
may be retracted downwards into (be a1 least one foree
distributing protector shield under predetermined condi-
tions.

19. The vehicle structure of ¢laim 2, wherein said safety
beam upper element are constructed 10 be lockéd Lo said
safety beam lower element.
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20. ‘The vehicle steucture of claim 2, wherein each satety
beum lower element has slidably attached (o it at least one
of said safcty beam upper elements on said first face of said
safety beam upper element, such that said safety beam upper
elernents move independently of each other, along said
safety beam lower elcment, such thal in the operating
position of said safety bcam upper element on each of the
left and the right sides of the vehicle, said safety beam upper
clements being positioned adjoiniag each other within the
vehicle with the inncrmost safely beam upper element on
each of the left and the right sides of the vehicle locked to
the fixed body members, and the outermost safety beam
upper ¢lement on left and the right sides of the vebicle,
locked to the fixed body members, and such that whea in an
extended position the sccoud face of each of said safety
beam upper elements lie substaotially outside and adjacent
to the sidc of the vebicle, and constructed such that said
satety beam upper elements on the left side of said vehicle
provide resistance 1o lateral impact forces originating from
the left side of said vehicle by engaging said fixed body
members, while sliding Lo the lett along a lateral axis guided
by said safety beam lower elements 10 provide coatrolled
and subslantially minimal resistance to lateral impact forces
originating from the right side of the vehicle, and such that
suid safety beam upper elements on the right side of said
vehicle provide resistance to lateral impact forces originat-
ing {rom the right side of said vehicle by engaging said tixed
body members, while sliding 10 the right along a lateral axis
guided by suaid safety beam lower elements to provide
controlled and substastially winimal resistance to lateral
impact forees originating from the left side of the vehicle.

21. The vehicle structure of cluim 20, funber comprisioy
a plurality of locking devices attached lo the (ixed body

oot members and to one or more of the upper primary slides, the
.. proteclor shiclds and tbe shock absorbing devices such that
s “eee when said upper prmary slides arc in 1he operating position,
LT activation of said ltocks will biad the one or more of 1he
*etelt safcly beam upper elements, the protecitor shiclds uod the
oS, shock ubsorbing devices o said fixed body members of the
o vehicle. ‘
::. E . 22.The vehicle structure of claim 2, further comprising an
°..* . independanily ejeciable mechapism {or each of suid passen-
ger support mechanisms, wherein:
a) said independently cjectable mechanisms for the pas-
senger support mechanisms on the left side of the
. .
(XXX
(XXX}
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vehicle are mounted indirectly to fixed body members
on the left side of said vehicle to allow said passenger
supporl mechanisms on the left side of the vehicle o
eject by one of: sliding along a lateral axis to a position
substantially outside and adjoining the vehicle; rotating
to face substantially oulside the vehicle; cxtendiog 10
face substanually outside the vehicle and moving out-
wards from the vehicle, 10 a position substantially
adjoining the vehicle on the lefi side thereby allowing
said passengers that ride on said passenger support
mechanisms on the left side of said vehicle to tgress
and ingress from the left side of the vehicle by ejecting
said iudependeantly ¢jectable mechanisims; and

b) said independently ejectable mechanisms for the pas-
senger support mechanisms on the right side of the
vehicle are mounted indirectly 1o fixed buly members
on the right side of suid vehicle to allow suid passenger
support mechanisms on the right side of the vehicle 1o
eject by one of: sliding along a lateral axis 1o a position
substantially outside bul adjoining the vehicle; rotating
to face subsiantially outside the vehicle; extending to
face subsiantially outside the vehicle and woving out-
wards from the vehicle, w© a pusilion substantially
adjoining the vehicle on the right side-thercby allowing
said passengers that ride on said passenger support
mechanisms on the right side of said vehicle 1o egress
snd ingress from the right side of the vehicle by
¢jecting said independently ¢jectable mechanisms.

23. The vehicle structure of claim 22, further providing a

meaas lo ulilizc gravilational forces to deive in the required

L ' direction, said slidably attacbed passcnger support
(1 mechanisms, comprising:
s a) said pairs of safcly beam lower clements, a member of
e®e% cach pair on cach of the lefl and right side of the
®e%ee’ vehicle, each member comprising a sliding surface,

esee suid safety beam lower clements being pivotally
coes mouated on the fixed body members of the vehicle such
«*%% that said pivotally mounted safety beam lower elemeats
*ee® can move to and be Jocked into one of at least two

possible inclinations from the center of the vehicle,
wherein suid sliding surface on each of said pivotally
mounted safety beam lower elements assumes a pre-
determined inclination to lacilitate sliding of slidably
attached passenger support mechanisms, in the required

direction;

coee b) cnergy storing devices including spring mechunisms
so oo indirectly attached 1o euch of said ejeclable passenger
<t 2 support mecbanisms, that partially coavert and store
R the poteutial energy of the passengers and said eject-

seee able passeoger support mechanisms moving under 6
o e gravity;
e o L]
LA X ] L[]

oo

®eoee
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¢) passenger operable switching devices in§wllcd on buth
the inside and the outside of each of lhc. protecior
shields/shock absorbing devices on either side of said

vehicle in positions such that suid pusscoger operable

switching devices on the ioside of cach of said pratec-
tor shields/shock absorbing devices is acessible 10
passcogers in the oulermost passenger support mcc_ba-
nisms and said passenger operable swiltching dc\n?es
on the outside of said protector shiclds/shock absorbx_ng
devices are accessible 10 entering passengers outside
the vebicle; .
d) logic devices that utilize 1be preseace of the weight of
the passcngers in cach of said passenger support
mechanisms, the status of passenger operable swilching
devices inside and ouside the vehicle and the position

of said cjectable passenger support mechanisms, to
operate locking devices that lock said primary slide to
one of said predetermined incllinations and lock the
passenger support mechanisms and attached devices
when in the operating pusition. _

24. The vehicle structure of claim 22, wherein said
shock-absorbing devices and foree disinbutling protector
shields, are cach pivotally attached (o the outer ¢nd of ¢ach
of the safety beam lower elemeunts on each of the left and
right sides of the vehicle, and constructed to be approxi-
mately parallel to the side of the vehicle and approximately
vertical and shaped to conforw to an area coveriug substan-
tially a side profile of the passengers thal require protection
from lateral impacts, and each constructed to pivot down and
outwards on each of the left and right sides of 1he vebicle 1o
an approximalely horizontal position, providing an exten-
sion 10 tach of the safcty beam lower clements o support
cach of the pussenger support mechanisms and attached
sliding devices when they are extended, on the left and the
right sides of the vehicle, said protector shield and book
absorbing devices being coooected, in such a way to said
safely beam lower elemeats such that they transfer lateral
impact forees as compressive loads 10 one or more of the
safety beam lower clemcats and salety beam upper ele-
meats.

25. The vehicle structure of cluim 22, further comprisinog
special locking devices that lock said shides and attached
devices in the operating position, activated by switches that
activate under prespec fied conditions inclading the activa-
tivn of the ignition for the vehicle motor.

26. The vehicle structure of claim 2, wherein said pas-
senger support mechanisms further comprise contoured
seats that provide 8 means for support to the body of said
passcoger on both the left and right sides of the body of said
passenger as well as at the back and the bottom of the body
of said passenger.

27. The vehicle siructure of claira 26, Further cowprising
lateral resistance elements in said contoured seats, that
provide resistance to lateral crusbing forces during lateral
impact thercby protecting the seated passenger.
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28. The vehicle structure of cluim 26, the contourcu seats
further comprising a pair of arm rests each element of said
pair having an inside and an outside edge, and each clement
of the pair being inlegrated into the left and the right sides
respeclively, of said contoured scats lo support the arms of
the seated passenger in convenient and comfortable posi-
tions. )

29. The wvehicle siructure of claim 26, wherein said
contoured seats further comprise a removeable and lockable
safety hamess that is mounted with safety harness supports
1o said contoured scals to form a protective surface that will
resist the forward motion of a major part of the upper body
in the cvent of rapid deceleration of the vehicle such as in a
head-on collision, said safety haraess supports being remov-
able and lockable on at least ope support point aad pivotally
supporled on at least one support puint to allow passeoper 1o
mount and dismount said contoured seats.

30. The vehicle structure of claim 29, furtber comprising
rmounts for said safcty harness connected o Lhe inner edge
of ¢ach of said amm rests of said contoured seals,

31. The vebicle structure of claim 30, wherein said safety
harness.compriscs members that resist laleral compressive
loads applied externally to the sides of said contoured scats
by providing resistive compressive forces through said
safely harness supports beiween the armrests and attached to
both the left and right sides of the seat.

32. The vebicle structure of claim 26, wherein said
contoured scats comprise custornizable wulti-clements that
allow said passenger to modify the shape and size of said
contoured seat, said modifications being effected by said
passenger with predetermined levels of aulomation and
resulting in greater comfont o the passenger.

33. The vebicle structure of claim 26, wherein the inside
surface of said contoured seats accommodate inserts for the
sate support of infanis.

34. The vehicle structure of claim 2, further comprising a

. steucture for Just-in-time impact encrgy absorption for pro-
.o tecting an impacted body, comprising:
L ] . ‘e .
: ‘eee a) proactive impact scasars that provide a areans 1o detect

an impact event prior to said impact, detection of said
impact event comprisiag the detection of at least oae of
the cxpécted timing and expecled severity of said
impact, said proactive impuct scnsors being attached o
an element of the set consisting of the impacling body
and said impacted body and pointed in a predetermined
dircction of expected impact, '
b) a decelaration zone comprising a region of free space
adjacent lo suid impacied body immediately prior lo
impact and in the vicinity of said proactive impact

":E.. sensors, said region extending to a sufficient distance

Jooee from position of said impacted body immediately prior
L] . . . . . . .

eoee . to said impact to provide deceleration of an impacting

object at velocities below a predetermined maximum

. velocity and of impacling mass below a predetermined
cees maximum mass,;

L] L]
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¢) shock absoibing devices that are normally retracted and
attacbed to an element of the set consisting of the
impacting object and said impacted body at one end of
said deceleralion zone and arranged 10 be deployed by
said proactive impact deteclors when an impact event is
detected, at which time said shock absorbing devices
are extended across the free space of said deceleratjon
zopne 10 the oppousite end of said deceleration zone
relative to the position of said shock absorbing devices
prior to deployment, said exiension occurring immedi-
ately prior to the impacting body ¢ntering suid decel-
cration zone, such that said impacling body makes
contact with the substantially fully deployed shock
absorbing devices on entering the deceleration zone
and whereby the impacting body is subscquently decel-
erated by said shock absorbing devices as it lraverses
said deceleration zone.

35. The wvebicle structure of claim 34, whereio said
proaclive impact sensors ure sensors that deteet the relative
velocily and distance of said iinpacting object relative to
said impacted body.

36. The vehicle structure of claim 34, wherein said shock
absorbing devices comprise shock absorbers.

37. The vehicle structure as in claim 34, wherein said
shock absorbing devices comprise internal airbags and
wherein said impact sensors detecet the expected liming and
severity of the impending secondary inipact by observation
of the immineot primary impact.

38. The vehicle structure as in claim 34, wherein said
shock absorbing devices comprise external airbags includ-
ing an impervious skin mounted to predetermined external
surface of said airbags thut are ¢xposed 1o risk ol ruplure
when said airbags are deployed.

39. A vehicle structure as in claim 1, further comprisiog:

) at least one passenger support mechanism on each of

the left side and va the right sides of the vehicle that
supports siid pusscnger and moves with said passenper
lo allow egress and ingress; and

b) a protector assembly for the protection of passeangers

having a top and a bottom on ¢ach of the left and on the

right sides of tbe vehicle and located al the outside of
the furthermoslt passcoger support mechanisins on each
of the lefi side and the right side of the vehicle, and that
moves (o allow epress and ingress.

40. ‘A vehicle structure as in claim 39, wherein said
passeuger support mechanism moves laterally with regard 1o
the vehicle 1o allow passenger egress and ingress.

41. A vehicle structure as in claim 39, wherein said
passenger support mechanisins are supported by rotating
tmechanisms to allow passcugers cgress and ingress.

42. A vehicle structure as in claim 40, wherein protector
assembly moves laterally with regard 1o the vehicle to allow
egress and ingress of the passenger.

43. A vchicle structure as in claim 40, whercin said
protector assembly moves pivotally about a horizoptal axis
located substantially at the said bottom of said safety assem-
bly.
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4. A vehicle steucture as in claim 41, wherio suid
protector assembly is fixedly altached w the pusseaper
support mechanism such that movement of the combination
is sufficient lor egeess and ingress of the passenger.

45. A vehicle structure of claim 2, wherein said protector
usscmbly moves parallel 10 said al least une passenger
support mechaaism on each side of 1be vehicle, when said at
least ooe passenger support raechanism moves between the
operaling position and the extended pusition for pussenger
cgress and ingress.

46. A vebicle structure of claim 2, wherein each of said
protector assemblics oo the Jeft and right side of the vehicle
move pivolally about horizvnta) axes, cuch of said axes
being parallel to the direction of mation of the vehicle and
located both beluw and outside the outermost pusstnges
support mechanism on the left and the right side
respectively, said movement of said protector assemblies
being substantially concurrent with the movement between
the operating position and the ¢xtended position of the
passenger support mechanism for passenger egress and
ingress.

47. A vehicle structure of claim 2, wherein said salety
beamn upper clement is rotationslly movated 1w sul(l safety
beam lower clement.

48. A vchicle structure of claim 2, wherein said safety
beam upper clement is mounted to the safety beam lower
clement, slidably along a lateral axis relative 10 the vehicle.

49. A vehicle structure of claim 2, wherein said safely
beam upper element is mouated to the safety beamn lower
clement to allow rotational movemeat and translation move-
ment.

50. A vehicle structure as in claim 1, comprising at Jeast
one passcoger support mechanism that cach support 2 pas-
senger on the lell and right sides, the back and bottom and
a means (o diven the impact energy in lateral impacts from
said passenger support mechanism.

§1. A vehicle steucture as in claim 50, wherein said 1neans
to divert the impact energy in lateral impacts from said
passenger support mechanism, comprise al least one shock
absorbing element, said shock absorbing element being
mounted between said passenger support mechaoism al onc
cnd, and one or more other elements of the vehicle structure
that transmit impact forces from the impacting object, at the
other end.

52. A stiock absorbing clement as in claim 51, comprising
ut least one airbag deployced between the impacied surface
and the passeuger support ntechanism at the time of the
latcral impact.

.53, A vchicle structure a5 in cluim 50, further comprising
a means to control at least one of the position, speed and

acceleration of the passenger support mechanism within said
vehicle structure in a predetermined fashion relative to one
or more predefined elements of said vehicle structure, fol-
lowing a lateral impact to said vehicle.

54. A vehicle structure as i claim 53, wherein suid mcum
10 control at least one of the position, speed and aceeleration
of the passenger support mechanism comprises Eriction
based bruking between one surface attuched 10 said passen-
ger support mechanism and the other surface sttached to one
or mare other elements of the vehicle structure.
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§5. The vehicle structure of claim 50, wherein each of said
al Jeast one passenger support mechanism is supported in the
operaling positon by one¢ or more impsct decoupler/
secondary slides each with a first face and a second face,
altached by said lirst fuce 10 said ooe or more fixcd members

" of sakl vebicle when in the operating position und fixedly

attached by said sccond face 1o one of the passenger support
mechapisms, such that said impact decouplers/secondary
slides are normally fixedly attacbed by said first face Lo said
at least one lixed members of the vehicle in the operating
position, but become decoupled and thereafier shidably
altached by said first face to said at least one fixed elemcut
of said vehicle, along s lateral axis when a lateral shear foree
greater than a predetermined force is applied (o said first face
relative to said second foce of said impact decouplers/
secondary slides allowing said passenger supporl mecha-
nisms attached to said second facc of said impact
decouplers/secondary slides 1o slide along said lateral axis
relative 10 said fixed members of the vehicle, said impact
decouplers/secondary slides guided laterally by, and are
slidably attached to at Jeast one of the fixed members of the
vehicle in the operating position. :

56. In a vehicle having a vebick siructure compfising a
right aad a lefl side an independantly ejeclable mechanism
for cach of said passenger support mechanisms each of said
passenger supporl mechanisms comprising side support ele-
meats for the passenger therein, wherein:

a) said indepcudently ejectable mechanisms for the pas-
senger supporl wechanisms on the left side of the
vehicle are mounted indirectly to hixed body members
on the left side of said vehicle to allow said passenger
suppost mechanisms on the left side of the vehicle o
eject by one uf: sliding alony a lateral axis w a position
substantially ouiside and adjoining the vehicle; rotating
to face substantially outside the vehicle; extending to
face substanually outside the vehicle and moviag out-
wards from tbe vehicle, to a position substantially
adjoining the vehicle on 1he left side thereby allowing
said passengers that ride on said passenger support
mechapisms on the left side of said vebicle to egress
and ingress from the left side of the vehicle by ejecling
said independently ejectable mechanisms; and

b) said independently ejectable wechanisws for the pas-
senger support mechanisms on the right side of the
vehicle are mounted indirectly o fixed body members
on 1be right side of said vehicle 1o allow said passenger
support mechanisms on the right side of the vehicle to
gject by one of: sliding alooy a lateral axis 1o 2 position
substantially outside but adjoining the vehicle; rotating
1o face substaatially outside the vehicle; extending to
face substantially outside the vehicle and moving out-
wards from the vcehicle, 10 a position substantially
adjoining the vebicle oo the right side thereby allowing
said passengers thal ride on said passenger support
mechanisms on the dght side of said vehicle to egress
and ingress from the right side of the vehicle by
cjecting said indepeademly ejectable mechanisms.
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57. ''he vehicle structure of claim 56, wherein saic
passeuger support uiechanisms further comprise contoured
seals that provide a means for support 1o the body ot said
passenger on both the left and right sides of the body of said
passeager as well as al the back and the bottom of the body
of said passenger.

58. The vehicle structure of claim 57, wherein said
contoured seats comprise customizuble multi-elements thal
allow said passenger to modify the shape and size ot said
contoured scat, said modifications being effected by said
passenger with predetermined levels of automation and
resulting in greater comfort 1o the passenger.

59. The vehicle structure of claim 57, wherein the inside
surface of said contoured seals accowmodate inscrts for the
safe support ol infants. .

60. The vehicle structure of claim 57, further comprising
lateral resistance elements in suid cootoured seats, that
provide resistance 1o lateral crushing furces during lateral
impact thereby protecting the scated passenger.

61. The vehicle structure of cluim 57, the cortoured scats
further comprising a pair ol arm rests cach clement of said
pair having ao inside aud an outside edge, and cach elemeot
of the pair being integrated into the left and the right sides
respectively, of said contoured scats (o support the arms of
the seated passenger in convenient and comfortable posi-
tions.

62. The vehicle structure of claim 57, wherein said
contoured seals further comprisc a removeable and lockable
safely harness that is mounted with safety barness supports
(0 said contoured seals to form a protective surface that will
resist the torward motioo of a major part of the upper body
in the event of rapid decelerativa of the vehicle such as in a
head-on collision, said safety harness suppons being remov-
able and lockable on at least one support point and pivotally
supported on al least oue support point 1o allow passenger to
mount and dismount said contoured scais.

63. The vehicle structure of claim 62, funher comprising
mounts for said safely harness connected 10 ihe inner edge
of cuch of said arm rests of said contoured scats.

64. The vebicle structure of claim 63, wherein said safety
harness compriscs members that resist lateral compressive
loads applied externally to the sides of said contoured seats
Ly providing resistive compressive forees through said
sately harness supports between the armrests and attached to
both the left and right sides of the seat.
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6S. The vehicle structure ot claim 50, Lurther providing a
means o wiilize gravitational forees 1o drive in the required
direction, said slidably attached passenger supporn mecha-
nisis, COMPrisiog:

a) pairs of safely beam lower elements comprising (wo

members, a member of cach pair op cach of the left und
right side of the vehicle, cach member comprising a
slidiog surface, said safely beam lower elements being
pivolally mounted oo the fixed body members of the
vehicle such that said pivolally mounted sulety beam
lower elements can move to and be locked into one of
at least 1wo possible inclinations from the center of the
vehicle, wherein said sliding surface on cach ol said
pivotally mounted safety beam lower elemeats ussumes
a predetermined inclination 1o facilitate sliding of slid-
ably altached passcoger support muchanisms, in the
required direction;

b) encrgy storing devices including spring mechanisms
indirectly attached to cuch of said ejeclable passenper
support mechanisms, that partially convert and store
the potential energy of the pussengers and said cject-
able passenger support mechanisms moving under
gravity;

¢) passenger operable switching devices installed on both
the inside and the outside of each of the sides of the
vebicle immediately adjoining the outermost passenger
support mechanisms on vither side of saidd vehicle in
positions such that said passenger operable switching
devicess on the inside of cuch of said sides of vehicle
is acessible to passengers in the outermost passenger
support mcchanisms and said passcoger operable
switching devices on the outside ot said sides of vebicle
are accessible to entering passcagers outside he

vehicle;

d) logic devices that ulilize the presence of the weight of
the passengers in each of said passenger support
mechanisms, the status of passenger operable switching
devices inside and oulside the vehicle and the position
of said ejectable passenger support mechuapisms, O
operate locking devices thut lock said safely beam
lower element 1o one of said predeternmined inclinations
and lock the passenger support mechauisms and
attached devices when in the operating position.

66. The vehicle structure of claim 56, turither comprising

a protector shield, pivotally attached to the vuter ends of
cach of the left and the right safety beam lowes elements,
such that uoder normal operating condivions of the vehicle,
said protector shield is approximately vertical, thereby pro-
tecting the passenger and the iuside of the vehicle, but under
prespecified conditions including the mounting and dis-
mounting of passengers, said protector shield pivol down
and outwards relative to said safety beam lower element to
an approximalely horizontal position, to provide an exien-
sion to the safety beam lower elemeat for pruviding support
for suid cjecrable passenger suppont mechanisms.
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67. A vehicle comprising a motor with the vebicle struc-
wre of claim 56, further comprising special locking devices
that lock said safety beam upper elements aod aunached
devices in Lhe operating position, activaled by swilches that
activate under prespecificd conditions including the activa-
tion of the ignition for the vehicle motor.

68. A mcthod for providing side impact protection Lor
passengers in a vehicle having an inertial mass, comprising:

detecting the severity and liming of an impending impact;

establishing a mcasured deceleration zone;

deploying shock absurbing devices to extend ucross said

decelerstion zone;

decelerating the impactiug object with said shock absorb-

ing devices apuinst the inertial mass of the vehicle
while concurrently providing lateral support for pas-
sengers and guiding the passengers 1o slide away from
the impact at a predetermined measured rale along a
predetermined path lateral 10 the vehicle; thereby pro-
tecting said passengers from crushing and impact inju-
ries resulting from the collision. *impacling object at
velocities below a predetermined maximum velocity
and of impacling mass below a predetermined maxi-
mum mass; ¢) shock absorbing devices that are por-
mally retracted und attached 1o an clement of the set
coasisting of the impacting object and said impacted
body at ope end of said deceleration zone and arranged
to be deployed by said proactive impacl detectors when
an impact evedl is detected, at which time suid shock
absorbing devices are exteaded across the Lree spuce of
said deceleration zone 10 the oppusile end of said
deccleration zoae relative o the position of said shock
absorb_ing Qevices prior to deploymeot, said exlension
occurring x_mmedia(ely prior to the impacting body
enlering said deceleration zone, such that said impact-
ing body makes contact with the substantially fully
deployed sbock absorbing devices on entering the

deceleration zone and whereby the impacting body is
subsequently decelerated by said sbock absorbing
devices us it lraverses said deceleration zone.
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