I*I Innovation, Sciences et Innovation, Science and CA 2872973 C 2019/11/12
Développement economique Canada Economic Development Canada
(11)(21) 2 872 973

Office de la Propriéte Intellectuelle du Canada Canadian Intellectual Property Office

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de dépé6t PCT/PCT Filing Date: 2013/05/10 (51) ClLInt./Int.Cl. EO5F 15/71(2015.01),
(87) Date publication PCT/PCT Publication Date: 2013/11/14 B60J 1/08(2006.01)
(45) Date de délivrance/lssue Date: 2019/11/12 (72) Inventeur/Inventor:

PERCHER, MICHAEL, CA
(85) Entréee phase nationale/National Entry: 2014/11/07 L
(73) Proprietaire/Owner:

(86) N° demande PCT/PCT Application No.: |IB 2013/001531 KING ABDULLAH UNIVERSITY OF SCIENCE AND
(87) N° publication PCT/PCT Publication No.: 2013/167978 TECHNOLOGY, SA

(30) Priornte/Priority: 2012/05/11 (US61/645,803) (74) Agent: CRAIG WILSON AND COMPANY

54) Titre : SYSTEME D'OUVERTURE DE FENETRE AUTOMATIQUE A CAPTEUR D'EAU
(54) Title: AUTOMATIC WATER SENSOR WINDOW OPENING SYSTEM

| | |components|

. \
z\'\'\\\'\W\\V\\\\\\\\\\\\\\W‘Q\\\\'\\ - 55 ;§§§

.
----------------------

----------------------------------

e A R Z L s
: .?'/('4?3???????2ERRRPWIIIJ?WRZ?«?EEM

AN
f
PR
.....
.................................

...........
............................................................
nnnnnnnnnnnnn

ssssss

...............................
...............................
...............................
...............................

...........................................................................................................................................................................................................................................................................................................................

A e e e e L L L L L L L e e e e e L L L e e e e e e L L L L e e e e L L L L L L L L L L L L L L e e e L L L L L L L L L L L L L LAY Y Y e e e e e s S S NN Y

(57) Abrégée/Abstract:

A system can automatically open at least one window of a vehicle when the vehicle i1s being submerged in water. The system can
Include a water collector and a water sensor, and when the water sensor detects water in the water collector, at least one window
of the vehicle opens.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca I*'I
50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca al l a



wo 2013/167978 A3 | IR L T O AR RO O A AR

CA 02872973 2014-11-07

(19) World Intellectual Property
Organization

International Bureau
l —

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

(43) International Publication Date =" WO 2013/167978 A3
14 November 2013 (14.11.2013) WIPO | PCT

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
EOSF 15/20(2006.01) B60J 1/08 (2006.01) kind of national protection available). AE, AG, AL, AM,
, o AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ. CA. CH. CL. CN. CO. CR. CU, CZ. DE, DK, DM,
PCT/IB2015/001531 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
10 May 2013 (10.05.2013) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(26) Publication Language: English RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

(30) Priority Data: /M, ZW.

61/645,803 11 May 2012 (11.05.2012) US

(84) Designated States (unless otherwise indicated, for every
(71) Applicant: KING ABDULLAH UNIVERSITY OF SCI- kind of regional protection available). ARIPO (BW, GH,
ENCE AND TECHNOLOGY [SA/SA]; 4700 King Ab- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ. TZ,
dullah Unmiversity of Science and, Technology, 23955-6900 UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
Thuwal (SA). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV
(72) Inventor; and S ’ ’ ‘ P T
(71) Applicant (for BB only): PERCHER, Michael [CA/CA]; MC, MK, M, NL, NO, PL, P1, RO, RS, SE, 51, 5K, SM,

35 Maywood Avenue, Apt. 105, Pointe-claire, QC H9R
SA6 (CA).

TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: AUTOMATIC WATER SENSOR WINDOW OPENING SYSTEM

| s@%\%&*ﬁm&&@: %\9‘%@\‘@3

--------------------------------------------------------------------------

.\ .

a%@%i@tmr -
B : f@mﬁm&m

. : : ARREARAERRELLLL LU UU UL AR R RAAARNERRE LUV VLU

N L PR iAo NN

N I DI IIIIIINN
AR I\ 3 -..........---...........-..............;;:§
. . . . ‘:........................................:.:.:\
ﬁ: .-:-:-:-: >
......... . ~ %
M

L

[

TN L

\‘«‘*«‘\ \\\‘%\\...,::

(57) Abstract: A system can automatically open at least one
window of a vehicle when the vehicle 1s being submerged in
water. The system can include a water collector and a water
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AUTOMATIC WATER SENSOR WINDOW OPENING SYSTEM

CLAIM OF PRIORITY

[0001] This application claims the benefit of prior U.S. Provisional Application No.
61/645,303, filed on May 11, 2012,

FIELD OF THE INVENTION

[0002] The present invention relates to a submergence detector for use on a vehicle.
BACKGROUND OF THE INVENTION

[0003] Every year, drivers of passenger vehicles involuntarily impact/drive into a body of
water such as a lake, river, canal, sinkhole, shore line, collapsing through thin ice, getting
caught 1n flash flooding, etc., resulting in thousands of people worldwide and hundreds of
people in North America alone, drowning 1n their vehicles. People drown in this way,
because before they actually realize what 1s happening to them due to shock and/or
trauma, the water level has reached the power windows making it virtually impossible for
these people to open their respective vehicle doors or windows that would have provided

them with a means to exit their vehicles.

[0004] When a vehicle impacts a body of water such as a lake, river, canal, sinkhole,
shore line, collapsing through thin ice, getting caught in flash flooding, etc., there are

three distinct phases that occur namely:

1. Floating phase: A vehicle will remain afloat only until the water reaches the bottom of

the side power windows (about 30 seconds to 90 seconds depending on the weight of
the vehicle) and during the floating phase, a vehicle’s side windows can still be

opened.

2. Sinking phase: Once the water level has reached a vehicle’s side windows, the water
pressure will press the window against the doorframe, making it impossible to open it.
It does not matter how long this period 1s. Even though the vehicle is visible, it is a

tomb with windows and doors that cannot be opened.

CA 2872973 2019-02-04
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3. Submerged phase: Even though the vehicle 1s now completely under water, not all the
air will have yet escaped. Trapped occupants would have to wait for the vehicle to fill
completely with water before the pressure equalizes allowing doors to be opened.
Unfortunately, trapped occupants will probably have drowned by then as evidenced

by the thousands of such deaths each year.

[0005] Generally, a power window apparatus 1s made up of a driver seat window opening
unit, a front passenger seat window opening unit, a rear right side window opening unit, a
rear left side window opening unit, and in most cases, a driver master window opening

unit.

[0006] In this case, the driver seat window operation unit has at least driver seat open and
close switches, front passenger seat open and close switches, rear right seat open and
close switches, rear left seat open and close switches, a driver seat window open/close
motor, a motor driver composed of a relay for example for rotationally driving the motor
so as to open or close the driver seat window according to the operation of the driver seat
window open or close switch, and a controller (CPU) for controlling the entire driver seat

window operation unit.

[0007] The front passenger window operation unit, the rear right seat operation unit, and
the rear left seat operation unit each have at least window open and close switches, a
window open/close motor, a motor driver for rotationally driving the motor so as to open
or close the window according to the operation of the window open/close switch, and a

controller (CPU) for controlling the entire window operation unit.

[0008] In the above-mentioned known power window apparatus, when the driver
manually operates the driver seat window open or close switch located on the driver seat
window operation unit, the driver seat window 1s opened or closed; when the driver
manually operates the front passenger seat window open or close switch located on the
driver seat window operation unit, the front passenger seat window 1s opened or closed;
when the driver manually operates the rear right seat open or close switch 1n the driver
seat window operation unit, the rear right seat window 1s opened or closed; when the
driver manually operates the rear left seat open or close switch in the driver seat window

operation unit, the rear lett seat window 1s opened or closed and when the driver manually
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operates the master open or close switch 1n the driver seat window operation unit, all

power windows (excluding sun roof windows) window are opened or closed.

[0009] When the front passenger manually operates the window open or close switch in
the front passenger seat window operation unit, the front passenger seat window 1s
opened or closed. When the rear right passenger manually operates the window open or
close switch 1n the rear right seat window operation unit, the rear right seat window 1s
opened or closed. When the rear left passenger manually operates the window open or
close switch 1n the rear left seat window operation unit, the rear left seat window 1s

opened or closed.

[0010] However, if a vehicle equipped with such a power window apparatus has been
submerged 1n water for some reason and the water infiltrates the inside of the vehicle
passenger compartment area, the water also infiltrates the door pockets, attecting the
driver seat window operation unit, the front passenger seat window operation unit, and
rear right and left seat window operation units. In these window operation units, the water
infiltrates the window open and close switches more often than other components of the
window operation units, because the manual operation section of these switches 1s
exposed outside. If the water gets inside the window open switch or the window close
switch, getting eventually between the switch contacts, the water provides a low resistor

between the contacts, thereby preventing the normal open/close state of the contacts.

[0011] If, in such a state, the driver or a passenger operates the window open switch in
the corresponding window operation unit, the window may not be opened, making it

difficult for the driver and passenger(s) (if applicable) to exit the vehicle.

SUMMARY OF THE INVENTION

[0012] The present invention relates to a submergence detector for use on an vehicle for
opening all of a vehicle’s front side and rear side passenger power-driven windows
without any driver or passenger intervention should said vehicle become submersed in
water; thus, providing the driver and any passenger(s) to exit said vehicle through one or
more opened windows before having to wait until the inside pressure of the vehicle

becomes pressurized
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[0013] To overcome the previously described problem, a system and method was
developed to permit a vehicle’s power windows would have to be automatically opened
or shattered should said vehicle impact a body of water 1n much the same way that
airbags are automatically deployed when the vehicle 1s involved in a crash. In some
embodiments, shattering the power windows can be less attractive for the following main

I'€dsoO11s.

1. A power driven punch would have to be installed 1nside each power window door
that 1s labor intensive and would also add unnecessary weight to a car at a time

when automakers are looking for ways to reduce a car’s weight.
2. Moving pieces of shard could potentially injure car occupants.

3. Power driven punches are mechanical devices and as such, are susceptible to
problems especially given that they would be located inside car doors that are

frequently opened and closed over the lifetime of the car.

4. As a precaution, the power driven device should be checked on a regular basis
when a car owner brings the car 1n for routine maintenance. Such a check, i1f done
properly and thoroughly, would have to test all four power driven punches

resulting in shattering all four power windows.

5. There 1s a strong possibility that within the next five years, automakers will
convert existing glass windows to laminated polycarbonate windows reducing the
weight of existing glass windows by up to 50% resulting in improved fuel
economy as well as added protection for car occupants. Polycarbonate windows
are over 200 times stronger than current glass windows that place in doubt, the

ability of a power driven punch to shatter polycarbonate windows.

[0014] A system can automatically lower a car’s front and rear side power windows
should said car impact a body of water such as a lake, river, canal, sinkhole, flash flood,

collapsing though thin ice and so forth.

[0015] Other objects, advantages and features of the present invention will become more

apparent upon reading of the following non-restrictive description of specific
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embodiments thereof, given by way of example only with reference to the accompanying
drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In the appended drawings:

[0017] Figure 1 is a block diagram of the components of a first embodiment of the

present invention;
[0018] Figure 2 is a block diagram of the electronics components shown in Figure 1;

[0019] Figure 3 is a block diagrams of a left front window interface switch modified

according to an embodiment of the present invention;

[0020] Figure 4 is a is a block diagram of the components of a second embodiment of the

present invention;

[0021] Figure 5 1s a block diagram of a vehicle’s different compartments and control

modules, according to an embodiment of the present invention;
[0022] Figure 6 is a top view of a known Power Control Module of a vehicle;

[0023] Figure 7 is a perspective view of the location in the vehicle of the Power Control

Module shown 1n Figure 6; and

[0024] Figure 8 1s a side view of a known vehicle door illustrating the location of the

power window motor and master window switch.

[0025] Figure 9 1s a block diagram showing an example of the electronics components in

Figure 1.

[0026] Figure 10 1s a block diagram showing a system that automatically opens at least

one window of a vehicle when the vehicle 1s 1n water.

[0027] Figure 11 1s a car showing that the intelligent water detector unit can be located

anywhere under the hood.
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[0028] Figure 12 shows a diagram of a car’s electronic system.

[0029] Figure 13(a) and 13(b) are block diagrams showing examples of the electronics

components in Figure 1.

[0030] Figure 14 is a block diagram showing an example of the electronics components

in Figure 1.
DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0031] The present invention is illustrated in further details by the following non-limiting

examples.

[0032] Referring to Figure 1, there 1s illustrated a preferred embodiment of the invention
(Option 1) that is comprised of two encasements namely an electronics component (Fig.
la) and a water collector component (Fig. 1b) that are both located inside the engine

compartment area.
Water collector component (Fig. 1b)

[0033] As a vehicle starts to sink in a body of water, the rising water will enter the water
collector component at its opening (1) and will rise up sloped chamber A, vertical
chamber B and eventually into sloped chamber C. As the water flows through sloped
chamber C, 1t will pass through 2 open metallic probes (2) creating a closed circuit

between the two probes that in turn, will be acted upon by the electronics component

(Fig. 1a).

[0034] The top opening (4) at the end of sloped chamber C allows an escape route to
prevent the buildup of air pockets within chamber C that otherwise, could prevent the
rising water from reaching the two open metallic probes, thus preventing them from

forming a closed circuit. Note that the metallic probes may be non-contact capacitive.

[0035] The water ingress unit 1s purposely designed with three sloping chambers to
minimize water from reaching the two metallic probes should the vehicle drive through
slush, water puddles, etc. on the road whereby said slush, puddles, etc. would simply slide
backwards through chambers C, B and A due to gravity. In case splashing water enters

the unit by opening 4, a water guard (3) will prevent the splashing water from reaching
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the 2 open metallic probes (2). The water collector and electronics components
communicate via cable (35). The length of cable (5) can vary depending on where a given
automaker wishes to install each of the two components within the engine compartment

area.
Electronic components (Fig. 1a)

[0036] Referring to Figure 2, positive and negative 12-volt cables from a 12-volt power

source provides power to the electronics components.

[0037] The 12-volt power source can supply power to a multi axes position sensor (not
shown 1n Fig.2). The multi axes position sensor can be any suitable sensor with axes-
detecting capabilities. The multi axes position sensor contains predefined position criteria
for roll and pitch axes and a switch which has a default off position. When the roll and

pitch axes meet predefined position criteria, the switch turns on.

[0038] The positive 12-volt cable 1s connected to the end of the relay coil, to the left side
of the relay switch and can supply 12-volt positive power to the multi axes position
sensor, 1f present. In addition, the positive 12-volt cable 1s connected to a resistor that
reduces 1t down to between 1.5 and 2 volts positive which becomes one of the two water
probes. In other embodiments, the resistor can be optional or has a value to bring the

voltage down to any suitable range.

[0039] The negative 12-volt cable is attached to a transistor (denoted by a black arrow)
and passes through the multi axes position sensor becoming the 2" of the two water

probes. In addition, i1t can supply 12-volt negative power to the multl axes position sensor.

[0040] Until the two water probes form a closed circuit via conductivity of water, the

relay switch remains a negative switch at rest.

[0041] When the two water probes do form a closed circuit via conductivity of water, the
relay switch remains open. When the two water probes do form a closed circuit via the
conductivity of water, the2 volts are passed on to the transistor only when the roll and

pitch axes meet predefined position criteria. In such a case, a portion of the relay switch 1s
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attracted clockwise to the node on its right creating a positive 12-volt signal to the output

cable.

[0042] In effect, there are four (4) such output cables with corresponding relay coils and
switches leading to the Left Front, Left Rear, Right Front and Right Rear window
switches. Figure 3 1s an example of a Left Front interface. Note: If the vehicle 1s equipped
with a master switch that lowers and closes the Left Front, Left Rear, Right Front and
Right Rear windows, then only one output cable leading to the driver’s master switch

would be required.

[0043] In the right portion of Figure 3, both the Lower window and Raise window wires
continue their normal path and will either stay at rest, lower the window or open the

window as acted upon the driver.

[0044] In the left portion of Figure 3, the Lower window wire 1s directed to the Rear
Right circuit cable inside the Electronics component. If the Rear Right circuit cable inside
the Electronics component 1s negative at rest, this will result 1n the same outcome as the
right portion. If the Rear Right circuit cable inside the Electronics component has become

positive, this will automatically lower the Rear Right window. The same logic 1s also true

for the FR, RL and RR windows.
[0045] Option 2

[0046] Referring to Figure 4, there is shown a second alternative embodiment of the
present invention (Option 2), which 1s 1dentical 1n terms of functionality and components
to option 1, except both encasements are housed 1n one encasement. This version may be

less expensive to mass-produce 1n some cases.

[0047] The automakers have the choice of using either a one-encasement unit or two
encasement units. This unique feature 1s useful should a given automaker’s cars not have
sufficient space 1n the engine compartment area to house the one-encasement unit. The
two-encasement unit 1s also useful in vehicles such as mini-vans where the back end
could be heavier than the front end. In such a case, our system can be easily modified to
have both a front-end and back-end water collector unit connected 1n parallel to the

electronics component unit.
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[0048] Referring to Figure 5, there is shown a simplified layout of a vehicle’s (1) Trunk
compartment area; (2) Passenger compartment area and (3) Engine compartment area. In
each compartment, there are PCMS (Power control modules) that control one or more
devices such as the Trunk & tail light PCM 1n the Trunk compartment area. The main
wiring harness (solid orange line) carries power from the vehicle’s battery and network
(CanBus — class 2) cabling and travels through the entire vehicle providing power and
device-to-device communications to the PCMS and any other device that requires power
and communications. The solid blue line (CanBus cable - class 1) acts as a direct
communications link between the BCM and the powertrain PCM 1n the engine

compartment area.

[0049] Before a new model vehicle reaches the assembly line, 1ts engineers have already
designed that vehicle’s main wiring harness and CanBus communication cables allowing
an automobile manufacturer to significantly reduce assembly costs. Thus, the wiring
circuitry required by our water sensor unit will have already been 1n place by the time that
the car reaches the assembly line. You will note that in the diagram of Figure 5, both
versions of our water sensor system would be easy to 1nstall as each would simply

interface with existing circuitry.
Engine Compartment Area

[0050] All electronic components including both versions of our new water sensor system
are completely sealed and as such, are not adversely affected should rising water enter
into the engine compartment area. In addition, a vehicle’s battery in good condition will
continue to supply uninterrupted power for at least 30 minutes even if it’s completely
submersed 1n water. To significantly slow down the ingress of water from the engine
compartment area to the passenger compartment area, both areas are protected by a sealed
firewall and even the cables that pass through the firewall are additionally sealed. This
means that water will rise at a much slower rate 1nside the passenger compartment area

than 1t would on the outside of the car.
Passenger Compartment Area

[0051] Electronic components are not sealed given that automakers never envisioned a

situation whereby the passenger compartment area could become 1inundated with water
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under normal driving conditions. While our field test in Manitoba did not cause any
significant volume of water to infiltrate the passenger compartment area, we advocate
sealing the BCM that 1s not expensive to do before a vehicle hits the assembly line. By
sealing the BCM 1n conjunction with all components in the engine compartment that are
already sealed, our system will work reliably even 1f water should enter the passenger
compartment area. The PCMS and BCM are located inside the dashboard area as

illustrated in Figures 6 and 7.

[0052] Referring to Figure 8, it is noted that in virtually all vehicle models, the power
window master switch (if present) and the RL, FL., RR and FR are located inside the

driver’s door roughly where the armrest 1s located on the inside of the door.

[0053] This actually plays to our advantage in so much as water from the outside will
infiltrate and rise up a vehicle’s door at a much slower rate than the rise of the water on
the outside of the vehicle. Stated differently, the outside water level, on average, will
reach the outside of the power windows within 30 to 90 seconds making 1t impossible to
then open the power window. On the other hand, The main route of water ingress into the
passenger compartment area 1s through the condensation vents located underneath the
doors and as such, it would take at least 40 seconds for water to reach the power windows
master switch located inside a door which by such time, our system will have already
activated the power windows. In addition, our tests have demonstrated that a power

window motor can still be operated while completely submerged.

[0054] Referring to Figure 9, there can be up to four relay coils and switches for the left

rear, left front, right rear, and right front windows.

[0055] Referring to Figure 10, a block diagram shows a system that automatically opens
at least one window of a vehicle when the vehicle 1s in water. The system can include
water detector and window activation electronics and a water collector. Regarding the
water collector, water enters the collector through water intake (1). When the vehicle is
not submerged 1n water, the water entering through intake (1) leaves the water collector
through a one-way flapper valve (2). When the vehicle 1s submerged 1n water, water will
pass through two open metallic probes (3) creating a closed circuit between the two
probes that in turn, will be acted upon by the electronics component, such as the water

detector and window activation electronics.
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[0056] The water collector can include an inlet through which water enters the water
collector. The water collector can include a one way outlet through which water leaves
the water collector when the water collector 1s not submerged 1n water. The water
collector can include a chamber including an opening for water to enter. The water

collector can include an opening for air to escape from the chamber.

[0057] The water sensor (water detector) can include at least one relay switch that is
adapted to open at least one window of the vehicle when the water sensor detects water in
the water collector. The device can include one relay for each window that can by open.
The water sensor can include a probe capable of forming a closed circuit with the

presence of water.

[0058] The water sensor can be connected to the electric system of the vehicle through a
wire. Alternatively, the water sensor can be connected to the electric system of the
vehicle wirelessly. The water collector and the water sensor can be 1n a housing. The

water collector and the water sensor can be 1n separate housings.

[0059] Referring to Figure 11, an intelligent water detector unit (a system that

automatically opens at least one window of a vehicle when the vehicle 1s in water) can be
located anywhere under the hood. The water collector can be located 1n a forward portion
of the vehicle and at a position of between 50% and 70% of the height of a front wheel of

the vehicle, for example, about 60% of the height of the front wheel.

[0060] Referring to Figure 12, a car’s electronic system includes three areas: the trunk
compartment area, the passenger compartment area, and the engine compartment area. At
least one window of the vehicle can include a window electronic control unit. The
window electronic control unit can be sealed. The window electronic control unit can be

water proof.

[0061] Referring to Figure 13(b), a system that automatically opens at least one window
of a vehicle can include a multiple axes position sensor for detecting whether the vehicle
15 a substantially upright position and opening at least one window only if the vehicle 1s 1n

the substantially upright position.

[0062] Referring to Figure 14, a system that automatically opens at least one window of a

vehicle can include a remote emergency center activator. The remote emergency center
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activator can be activated when the vehicle 1s in water. A 12-volt power source can
supply power to remote emergency center activator (not shown in Figures). The system
can also include a multi-axes position sensor. The position sensor can monitor the pitch
and roll of the vehicle to determine the orientation of the vehicle in the water. The remote
emergency center activator can be configured to receive a signal from a water sensor.
The remote emergency center activator can be configured to be activated when the water
sensor detects water 1n the water collector. The remote emergency center activator can be
activated even the car 1s not 1n a substantially upright position. The emergency center
activator sends a single or message to an alert system, for example, by a cellular, WiF1, or
Bluetooth signal. The alert system can be an emergency monitoring system such as, for

example, On Star, or mobile device application.

[0063] A method of automatically opening at least one window of a vehicle can include
automatically detecting the presence of water 1in a water collector when the vehicle 1s 1n
water, and automatically opening at least one window of the vehicle. The method can
include forming a closed circuit with water in the collector. The method can include
distinguishing splashing water from submerging water. The method can include detecting
the orientation of the vehicle and opening the at least one window when the vehicle 1s not
inverted. The method can include transmitting a distress signal when the presence of
water 1n the water collector 1s detected. The method can include opening all moveable

windows of the vehicle when the presence of water in the water collector 1s detected.

[0064] In essence, our system detects the presence of water within 2 to 3 seconds and the
logic to determine when 1t’s safe to open a vehicle’s power windows takes no more than
20 seconds inferring that there 1s still ample time to open power windows before the
outside level of the water has reached the power windows as evidenced by the results of

our Manitoba field tests.
Trunk Compartment Area

[0065] Even if the Trunk compartment PCMS become inoperative due to water

infiltration, they are not components involved in the window activation process.
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Conclusion

[0066] It is therefore the object of the present invention to open at the earliest possible
moment, the driver, front passenger, rear left passenger and rear right passenger windows
without any intervention on the part of the driver and/or passenger(s). Based on several
studies pertaining to people drowning in submersed vehicles, the primary cause of such
drownings 1s due to the fact that in many 1nstances, the driver and any passenger(s) inside
a vehicle become traumatized/shocked the moment that said vehicle 1s plunged or driven
into a body of water (capable of submerging the vehicle) to the point where it takes, on
average, forty seconds for the driver and any passenger(s) to react to the situation and
after forty seconds, the probability of opening one or more power windows at that time 1s

very slim.

[0067] In embodiments, the invention 1s designed to open all of a vehicle’s windows
(excluding sun roof window) at the earliest moment that a vehicle 1s plunged into a body
of water, without the driver’s intervention. This 1n turn, provides an opportunity for any
and all passengers to escape from the vehicle through the windows and minimizes the

possibility of said passenger(s) from drowning inside the vehicle.

[0068] In embodiments, the invention is a fully automated (absolutely no human
intervention required) proactive approach to minimizing the possibility of passenger(s)

from drowning 1nside a vehicle when said vehicle 1s plunged 1nto a body of water.

[0069] In embodiments, the invention is designed to automatically open all front & rear

power windows.

[0070] In embodiments, the invention 1s designed for rapidity of installation on the
assembly line by its ability to be easily integrated into a new vehicle’s electronic and
wiring design. Its design 1s modular and can be adapted to any automobile manufacturer’s

line of vehicles by their own engineers.

[0071] In embodiments, the invention 1s designed to be installed inside the engine
compartment area as opposed to being installed inside a vehicle’s door(s) or passenger
compartment area that allows our invention to detect the presence of water at the earliest

possible moment.
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[0072] In embodiments, the invention will not activate the vehicle’s power windows
prematurely under most road conditions such as cases when the vehicle 1s being washed

and driving through puddles of road water.

[0073] In embodiments of the invention, during routine vehicle maintenance, the end-
consumer dealer’s mechanic can easily verify the proper functionality of the invention by
simply pouring water into water collector component to verify that all power windows

open.

[0074] In embodiments of the invention, the ignition key must be on for the system to
become operational — 1n other words, a parked vehicle cannot be stolen by tampering with

the system.

[0075] In embodiment of the invention, should a vehicle land in the water sideways, on
its roof or any position that 1s not upright, the system will not activate the power windows
until the vehicle has safely rotated to an upright position. This 1s achieved by having
integrated a multl axes position sensor into the system allowing it to recognize its exact
roll and pitch positions at all times. In this regard, the applicant has noted that about 25%
of vehicles land 1n water sideways or on their roof. If the windows are opened
immediately 1n such case, the vehicle may sink rapidly. However, the Applicant has
discovered that when a vehicle lands in water sideways or on its roof, the vehicle
naturally rotates to a substantially upright position after a certain time, which varies from

a few to several seconds depending on the vehicle size or its characteristics.

[0076] In embodiments of the invention, should the automakers convert from glass to

polycarbonate windows, the operability of our system would not be affected.

[0077] The problem of thousands of passengers worldwide drowning each year in
vehicles has been prevalent for years and the invention including its several safety
features does not appear to be, or have been obvious to millions of people who design,

repair or drive vehicles.

[0078] The scope of the claims should not be limited by the preferred embodiments set
forth 1n the examples, but should be given the broadest interpretation consistent with the

description as a whole.
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WHAT IS CLAIMED IS:

. A system for automatically opening at least one window of a vchicle, the at least one
window being operably connected to an electric system of the vehicle, the vehicle comprising an
engine compartment area, the system comprising:
a water collector:
a water sensor adapted to be installed on the water collector;
wherein the water sensor is connectable to the electric system of the vehicle,
whei‘ein the water collector includes:
an inlet through which water enters the water collector;
a one way outlet through which water leaves the water collector when the water
collector 1s not submerged in water:;
a chamber including an opening for water to enter; and
an opening for air to escape from the chamber; and
whereby when the water sensor detects water in the water collector, the at least one window

of the vehicle is automatically opened.

2. The system of claim 1, wherein the chamber comprises:
a first sloped chamber fluidically coupled to the inlet;
a second sloped chamber fluidically coupled to the outlet; and
a vertical chamber fluidically coupling the first and second sloped chambers,

wherein the opening allows air to escape from the second sloped chamber.

3. The system of claim 2, further comprising a remote emergency center activator configured

to receive a signal from the water sensor.

4. The system of claim 3, wherein the remote emergency center activator 1s configured to be

activated when the water sensor detects water in the water collector.

. The system of claim 4, wherein the remote emergency center activator is activated even if

the car is not in a substantially upright position.

CA 2872973 2019-02-04
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0. The system of claim 2, wherein the water sensor comprises at least one relay switch that 1s
adapted to open at least one window of the vehicle when the water sensor detects water in the

water collector.

7. The system of claim 2, wherein the water sensor includes a probe capable of forming a

closed circuit with the presence of water.

3. The system of claim 2, wherein the water sensor 1s connected to the electric system of the

vehicle through a wire.

9. The system of claim 2, wherein the water collector and the water sensor are 1n a housing.
10.  The system of claim 2, wherein the water collector and the water sensor are In separate
housings.

11.  The system of claim 2, further comprising a multiple axes position sensor tor detecting

whether the vehicle is in a substantially upright position and opening the at least one window only

1f the vehicle is in the substantially upright position.

12.  The system of claim 2, wherein at least one window of the vehicle includes a window

electronic control unit.
13.  The system of claim 12, wherein the window electronic control unit is water proof.

14, T'he system of claim 2, wherein the water collector 1s configured to communicate with

electronic components.

5. The system of claim 14, wherein the electronic components are housed separately from the

water collector.

16. A system for automatically opening and/or shattering at least one window of a vehicle, the
system comprising:

a water sensor for detecting that the vehicle 1s being submerged in water, wherein the water
sensor 1s located in an engine compartment of the vehicle;

a water collector comprising

CA 2872973 2019-02-04
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an inlet through which water enters the water collector;

a one way outlet through which water lecaves the water collector when the watcr
collector 1s not submerged in water:

a chamber including an opening for water to enter; and

an opening for aur to escape trom the chamber; and

a multiple axes position sensor for detecting whether the vehicle is in a substantially upright

position when the water sensor has detected that the vehicle is being submerged in water and
opening the at least one window only if the vehicle is 1n the substantially upright position,

wherein the water sensor is adapted to be installed on the water collector.

7. The system of claim 16, wherein the chamber comprises:
a first sloped chamber fluidically coupled to the inlet;
a second sloped chamber fluidically coupled to the outlet; and
a vertical chamber fluidically coupling the first and second sloped chambers,

wherein the opening allows air to escape from the second sloped chamber.

18. A method of automatically opening at least one window of a vehicle comprising
automatically detecting the presence of water in a water collector when the vehicle is in water; and
automatically opening at least one window of the vehicle, wherein the water collector includes

an 1nlet through which water enters the water collector;

a one way outlet through which water leaves the water collector when the water collector
1S not submerged in water;

a chamber including an opening for water to enter; and

an opening for air to escape from the chamber.

19.  The method of claim 18, wherein the chamber comprises:
a first sloped chamber fluidically coupled to the inlet;
a second sloped chamber fluidically coupled to the outlet; and
a vertical chamber fluidically coupling the first and second sloped chambers,

wherein the opening allows air to escape from the second sloped chamber.

20.  The method of claim 19, further comprising forming a closed circuit with water in the

collector.

CA 2872973 2019-02-04
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21.  The method of claim 19, further comprising distinguishing splashing water from

submerging water.

22.  The method of claim 19, further comprising detecting the orientation of the vehicle and

opening the at least one window when the vehicle 1s not inverted.

23. The method of claim 19, further comprising transmitting a distress signal when the

presence of water in the water collector s detected.

24.  The method of claim 19, further comprising opening all moveable windows of the vehicle

when the presence of water in the water collector 1s detected.

CA 2872973 2019-02-04



CA 02872973 2014-11-07

WO 2013/167978 PCT/IB2013/001531
1/11

-------------------------------------------------------------------------------------------------------------------------------------------------------------

u e
' ' T Tt
N s g‘: m@ *’tﬁ \1&3‘ 32
N \\"““\\\‘t o .
.- . II . . 'y . I-C
R - = \Q \au N \\Q} i
- AR \% i
N S S S SR S Re S RSN RS e :-?-f-?-.‘-.-.-‘?ifi.*i 'titi?i?i.*i?i.*i.*i.*if‘,'?ififi?if:fi?l*

\\\\\\\\\\\\\\\\\\\\ - v‘«o4«oc«oq«o4«\.\-.-\‘-.4«04.\-([[ l‘.‘ Cy

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

lllllllllllllllllllllllllllllllllllllllllllllllllllllllll LA I B B N B B B N A

* v e +*

AN RN R R AR AN SRR RN,

N Fiﬁ: 12

%\\\\\\\%\\\\\\\\\\\\\\\i‘

-.l..ll.ll.ll\ll.ll.ll.ll.ll.ll.ll.ll.ll.lllll.ll.ll.llv

,f.

0

7z
s

&
Ny
R
N

N

‘."(.4.4'0.0.0'0.0.0'0.0.0'0.0_0-0_0_. L )

v r Y YTYYYTYYTSOECOY

vy v
4 4 4 4 s e e e ==
- - o= 4

v

“?’-f-f’-?’-?f’!’-f’-f’-f’-f'-f’-f’-f'-‘?’#’ :

A A aa e e e e e r P P PP PP s s PP PP PR R R
.

4
o
%
o
2%
2
7
%
2%
2
-4
A
z
s
2
2
%
%
o
5
n
2
s
’
2
%
%
s
A
x5
2
2
ro
%
%
%
V.
A
s
s
A
s
A
2
oy
%
A
7
7
5;
2

‘q.

e e e 4 444

A AR,

llllll N R R R R R RN B R R B R

-y *
a4

--r e
L I I B L

‘\‘ NN, b, B S R KR B Sl x\\\\\\\\\\\ ' \\\\\\\\\'\\\\\\\\\\\\\\\\\

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

f
-5
i
;Z'
d‘
,’.
R

777

SIS

A 2 2
0

AR \\3‘\\: \’\{,\‘\\\‘s\\‘s\\’s\\‘s\\‘s\\‘s\\\\\\\%‘s\\’s\\‘s\\\\\\\%‘s\
AN BRI *.\*.*. ‘:"
~ KN

-

.\I

N , N
N : A :k
% - 3 2
L : N 2
N . N 2
oW : 5 3

.- : N
R : ¥ N
Waxifhay = 3 : R
N z § 3
§ Do ; ¥ §
B Rt : 3 o N
. %.' A N R %
:a:: '\% 2 ."\
3 N 5 I Ve
3 N 2
R
N

£
k//f//kffkfffffffﬁf;g{

/;x’fk;?kk.Jfkkkkkk;o'r;o'fkkkkk»‘rkxxxx//x//xxxxxx//xxx/xxz

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

l.\u : .\0 .
- : '
; R : i\\\\xx\xx\xx\xx\xx\xx\xx\xx\xx\xx\xx\xxxxxxx\\\\-
) :
;:Q; :
N :
: \‘\ :
N Q&&(«x - »
i\ﬁ".‘.\.\ N, . \\\\ o~ . y . by
: Mg R g —
™ AN BRSNS S I, L e
S L ..xm\ \\\. .......................................................

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

-FI

!v0000000000000.00000000000.00000.000000000000 5\1000' \ OOQQOQQQQQOvO \...‘."'v"vv" vvvvvvvvvvvvvvvvv * 4 4 4 F YT YT Y Y Y Y Y Y Y Y Y Y Yy
L R B B I I B I I I I N N I N N N I O I I I I I I I I I N D N R N R I B O *+ v v +sH .000000000 vvvvvvvvvvvvvvvvvvvvvvvvvvvvvv 4 % T YT YT Y Y Y Y Y OYY Y Y Y Y Y

. .

N R R R e e R D e B R e e AR R R RS RN R L DA DR R RERE RERERERE JE RCRE A RERE A0 2L REDERAREY \ ----------------------- * v v P 49 19T 9T T T I YTTTITYITITYITITYITYIT YIS YIS YYSYYSYYSYYS. . I EEEEEEEEEEEEEEE

C BT Y Y T T T YT YT YT YT Y Y YT Y LY YT TN YT YT Y YY PP YPYYTYTFYY LYY YYYYYYY YN \ \ ------------------------------- vco ------------------------------ 4 % YT YT YTYTYYYYTYYYY Y YN
N D D D R DE B BE DR R I D D DE BE BERE R vQOO00OVOvavvavOOVOOQvavOVv vvvvv IRICICICIE IR RTINS ke e R YRR U, Y e R S B R R B R RRE SC JE AR R RS 0 SR R B B B I B R B B BE R B R D B R DE RERE R DR 4 7 7T YT YYYYYYYYYY

S BT 3T YT Y YT YYTYYYYYYYY www I . + R A Y SN s T R E I E N E E NN E I E R E R EEE E E EE EEEEEE N

S \\\\\\\S\\\\\\\\\\\\\\\\\\\\\\\\\\
h)

vvvvvvvvvvvvvvvvvvvvvvv

- - + % &)
L BB DR DI DD DR DR DR DR DR DR DS . (Y . - v
LRI - L]
CNEREBE DR DR DR RE R RE R DL RS . 4 1 . . ' '
c ¥ vy YT YTYTYTYTYTYTYTYTYTYY .
L NEDE TR 26 26 20 28 26 25 6 26 26 26 26 4 . ‘s . . ~
© BB T Y YT YYYYYYYyayaa v . .
L N BE B I E D DL D B BE B D DD AN e e e LI [ ' . .
c BW YT Y Y YYYYYYYyans
S NE R B T D D BB B DR B D DD o
C BE Y Y Y Y YYYYYYYYYyoaw
T R e R T T e T T T T T T T e e e I I I I I I I I I I

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
-------------------------------------------------------------------------------------------------------------------------------------------------------------

FIG. 1



CA 02872973 2014-11-07

WO 2013/167978 PCT/IB2013/001531
2/11

4

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AR R R BB B BB EEREEEREEREEREREEREEREEREEREREREREEERERER R EREEE R R EREERRERERER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RSN NSNS EEEEEEEEEEEEEEEENESENESEESEEEEEESEENSSS S S

Pl Y

IR Electronics

e B componentis Cireudtls
Fragative at res!

ot b e B

PLPLPLPPPIIS
HFPPSISSS

"Ry

hJ
k]
]
k]
k]
]
-

oo

'. ’. '- '. ’. '- '. ’. '- '. ’. '- '. .

N
N
N
N
}. .
: : ................ ‘éi?‘ ..................

rangoior | | | &

l. . » ] U ‘s

RSN St . \ C W

4 \ .*\‘5-
-~ ‘ 4 ‘1. . ! -;Q" -
X : : R
. 3 e [ I
:§ N , . = : ) - - \: o\ e\, e, e, e, e, e, e, e, & s 5 o_0_8_5_5_0_0_ 0
.\ ﬁ:mﬁ ‘ : . :
N 3 AN ) 2 ) :
n\ i . 4 I ]
. \ . 4 I ]
n\ ] 3 . i . 4 I ]
N o ds N ) < _ \ g
3 . A 2 } R 2 S R A A S g
:§ X R W X X B =i S MER N X
~§ &&'z *t’ : ﬂ_‘ 'l'l I g&\(\ L OO g , . \
X e B e E x . - 'a 5 ol N L :
'3 y y \\f\\ ‘ ' ' ﬂL:'ﬁ.ﬂ.fs
Y . . . . i C R 4 - , .
N - ~ A e " -
N B ) = W,y T
s\ . i i 4 : - " ‘v b 'ﬁ
3 ; « 3 S
s\ -y - - *y - i Y-
NI e HRY
R . . . . 4 L
s§ . } .. i 'I- .
n\ . i L'
o : > F ¥ ¥ ¥ ¥ N £ ...
n\ i L, I
WY
W
.t )
K '
W\ y
W :
.2 .
* 'n
o X . X
i " }? "
W ' . :
i : " "
N : RN e e e e e e e e e e e e e e e e e e e e e e e e e e \.. r gt "o \..
52 i l: -: l‘ o« A g ‘k‘ l‘
N : " R RGOS e e 2 : 3\\?5\ S
"'-\\\\\\\\\\\\\\\\\\\\\\\ N " L, T P ) . d \ . J .t - .. ™
n\ | Y - ' % .
.}.jl R - : W AN _-E '{ » S i €N . R R R R R e
Y | Y [ .
l\. ' . * l. . l. l‘
N F <$‘$$§Mf . " b A £ i . 2
Y | Y [ Y " .
. '. .. .. : ’ﬁﬁ.iggﬂ: ’ @gﬁ.ﬁﬁf "
:\ "-‘-I-I-‘-I-I-‘-I-I-‘-I-I-‘-I-I-‘-I-I-‘-I-I~: ;‘h :: P - . o v r K : .\ ‘ s ' . ::
l. l‘

WS o

N . - . 'Y
N ! Y
N R& e

) > ™
Yo e

N R | R K

) o N X

IR S . .
) . INRRAAA A4
b . - N e
) . L X

) . 5 o8 X

) . X

) . X

) . X

) \ N

)

)

)

------------------------------1

4 A amm

A NR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RRRARSN

e, e

P I S I O I N R N N N N N N O N N N O N O N N N N N N N O N N R N R N N R N N N N N R
2 2 2 2 22 22" 2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2 2" 22" 22" 2"2"2"2" 222" 2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"2"»

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
AR R B BB B EEBSEREEREERE SRR EREERSEEREEREEREREEREEREEREEREEREEEREEREEREEEREE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E RS R EEEEEEEEEEEEENENESEESEESESES S

FIG. 2

"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
"4
-4

4

4

..........................

........................................................................................................

Lol s Ll fost

.~
-
v 0

N -

S

....................

...................................

&‘3}1&@%3‘ - . . A S el _ ik
windaw 0 Rame

s

AARR
EEEERY

NG

Wk

T windee

.

: Nt o

IRt Iy §

o
N o
[
75
.f.r't'x'.r't'x'.r'.’x'-’.’."x‘.’."x‘f.’.’fff.’ff.’.’f.’.’x‘f.’.’fff;’ "2 A A A A A A " " " " A" " " " """ a" " a".

s

AL A AL LA AL A AL AAA AL A AL AAA AL A AL A AL A AL A AL AAA LA AA AL LA AL A A AL A A A A

W LU LU UL UL U UL U UL U U UL LU U UL U UL UL U U UL UL UL

,.
. W)
'
]

RRRRIIRRIIRRN ;-‘*-"; -» . h) ¢ P
e S e e 9.'3 gm § a “u %‘(\\f im g

AU : . R §:

Calal st a s ol e aa s e e o s o o e oS o o o oS e b S sl ol ol o o e e e e s e s s e e o o o o o o oS e S Sl o ol ol e e e e e s e e e e e o e o et e e e e st S sl st el el al ol ol ol s e e e e e e s e e e e o oS o e o o o o o oS ol S S U ST A ol ol ol ol o= o= o= o= o= = al= ol J

® B BN R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R R R R R R R R R R R R RN R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EEEE N

‘-‘..-‘-‘.'-‘-‘.'-‘-\'-‘-\'-‘-b'-‘-b'-‘-bhhbhhbhhbhhbhhbhhbhhbhhbhh\hh@bhhbhhbhhbhhbhhbhhbhhbhhbhhbhh\h‘-\'-‘-b'-‘-b'-‘-b'-‘-b'-‘-b'-‘-b'-‘-b'-‘-b'-‘-‘.'-‘-‘.'-‘-‘.'-‘-\'-‘-\'-‘-b'-‘-b'-‘-b'-‘-b'-‘-b'-‘-b'-‘-b'-‘-bhhbhhbhhbhh\hh\hhbhhbhhbhhbhhwbhhbhhbhhbhhbhh\hh\hhbhhbhhbhhbh‘-bh‘-bh‘-bh‘-bh‘-‘.h‘-‘.h‘-‘.h‘-

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LR BB BB BB BREREEREEREEREEREEREEREEREEREEREREEREREEREERERERERERERRRRERERR R R R R EREEEEREEREREREREERREE R E R R LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RN NN NN EEESEEEENEENSEESESEESESEESESEENESESEESES N

FIG. 3



CA 02872973 2014-11-07

PCT/IB2013/001531

3/11

LTINS

id

)

.
R

- n
ElY

&
& &
SN

-
N(
$l
2§
AR

AR
SRR

" YT YYYTYTYTYTY

ILLILLLLY

® F F ok F

R T

P PPPPPARTrYrr

4
'

o LTI I I LSS I LS I F I

L L B B I

Rt A B B I I I IS A AT A SIS A S SIS

}

=

nnnnnnnn

nnnnnnnnnnnnnnnn

actro
mpo

L B B B I L L B B L L R R

.............................

LRI I IR I I I I N B B D )

gnt

v
»

R e o o o

FI1G. 4

WO 2013/167978




CA 02872973 2014-11-07

WO 2013/167978 PCT/IB2013/001531
4/11

w&&&L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&‘L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&L&&w “
\

1 =-Trunx compartment area

S

| Trunk & tai fight PLR \\\\\‘“\“\\@‘\\\

-
-
-

-,

-------

!
v
v

......................

M
?
P P P L o

..................................................

Iy FCEY 5
SRR o I =y 3. _ : : . :
ey 54, 5 (AW Dagy PUR o HBody Control fodule FRENERS

-

7

R

i

sessmemey Povver seat PORY

-------------------------------------
vvvv

4

1

e, e

RS AT PR R 3 ' R St A

i

v u W
,,,,,,

i

..............
‘‘‘‘‘‘‘‘‘‘‘‘‘
IIIIIII

sy B {Dashboard) PCM |

%

-4
.........

! Faster window switch
| S Jocated inside delver’s [s

gdaoy Y
L TR o8 5 Y - L S
e e e " .. AN . - g\\l"c" W .q‘.

_.,.,_,7,f,_,.,,,.,,,.,,,.,,,,ifﬁfffff,,,ijg:.:,

.
- -
Kl

\\\\\\\

3 - Engine compartment area

Water densor

sysiam AB s LM Fowertrain PLA

3 . — ; Main wiring harmness

Headlights PCH Front wipers PCRY

-
QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ



WO 2013/167978

CA 02872973 2014-11-07

5/11

LR A I A A I A A A A A A A I A A A A A A A I I I A A I A I I R D R R I D U D D D D D N

L8 LWL 8 LS

L Y LI TR
LD D B N D I N
‘[““ ‘b(\_\ IR IR
W L Wt LRI L]
LY LSS S B Y LW Y LA IR DR TR TR L L LI & ¢ & 4 ¢+ + + & +
C S S Y LI IR PR N LI IR IR L]
LY LY L Y CICIETETE DR R L L ¢ ¢ 4 4 + + 4 4 +
LSS Y U B W N EEER 4SSN LI TE TR 4
LY W WOW W W R W W R [ LN NN EREERERENEERL S « 4 4 4 + 4 4+
L Wt LR Y W R N EEER 4L LRI IR
L Y - L W R " s an LIETER) - LT T
L Y - L Y L B EEEER S I EERERERER!
L Y LY W W W e e " " amEnm .« 4 . SRR
N L W Y L B LW W Y U “ 4 N LRI R
N L e LB LS Y L S ] " EEAn .« 4 s - LR
LY L Y LB ) LA W) LY RO OO LR SRR IR
LWL ¢ “““““.I ..I l.‘.‘l L I.I.I.I.I.I. ’Q‘O.C. L] C.Q...O.Q...O.Q‘
g“ g‘q_.‘( ‘g‘(‘(‘g‘ .‘l,‘-, .‘l,‘-, LY ‘ll. LY OO .+ e - LRI R
LY W WO R R . L L " L DL UL UL LRI LRI R
L Wt L SN | | LR (AR N - L)
n L Y L S Y LY LY LR LRI RN
U B W Wy LS S S L] LI LT T L T L TR R ) - LR TE )
L S S W L S S l‘q.l LT L) LI IE IR IR ) LI EERERER!
L Y ““l‘\.l .[.‘ll EIOIL LN I I I E I IO RO ICIC LN
‘;‘(‘g‘g‘( ‘g““‘ L ‘q. L) TR
L Y Ll LY L) RN
W W N RN LR LR LI LI IR )
L e LI LI L] () (IR
WM M W R Ly Ly (TN TR
U W L LY LI T L) v LR TE TR TR R
W R . L] LA LT T T T T T T EERERE]
U ) - LU LI vy vy +e R R
L S S UL L L I LR T T T T DR B A +* 4+ 4N 4 4 4 4 s
Iq_n.‘q. U LRI R!
LY IR R R]
L LS "R AR AN LR DR DR BE BN )
.. LI L) c.c.o.c.q.o‘
L) R RR
IR
R
. LRI R
R
- + e “ e
N R R]
- R ) “ 4 e
Py vv e et IR E L)
“- - - +* +*+ % *+ b+ v+ “« 45N .
LY T TR B L N I I I I D B 4 .« 4 4 -
T Y E R e R4 - + s N + v+ . - .« N L]
4+ + LA B v b SN By + 4 4 4 4% v v vttt e LR R “-
By AW R AR RIS I L) L]
- IE LU ICIES R L) -
~A_0‘. A\..A\ .‘c “.Q‘\ .!

LS LS LW 8 X
LWL S L LS LS L .
\lll.lll.ll .S .
0 LY L) L]
L) -

-

+*
+*
+*

* * e
*
*
*
*
L4
+*
+*
L4
’
’
-
-

+*
+*

+*
+*
+*
+*
*
’
*

0000000.0

'00'000.0

0000000.0

0000000.0

L D N 4
+*

L N 4
*

L B O O

-

+*
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
+*
+*
+*
+*
+*
+*

*

L B N 2
*

L B 2
*

L D N 2
*

L D B 2
*

L I N
*

L B I
*

-
+* +* - -
LR R I R T R I I I I I I I R R 4 +* - -
* P T YT TTE T TTTTTTTTTTTTEEEEEEEEAAA AN
LR R R R IR R I I I I A R D R R U R U A R R R U N +* - -
000v00000000v10000000v00000.00.000000060060060.060.0Q\C
+* +* - -
+* - -
-

LRI R IR R R I R I L L R R L L N 2

-
-
-
-
.00.00.00.00.00v00.00.00.00.OQOOQ.OQQOQQOQQQOQ.OQ.OQ
-
-
-
-

LR R I R I R R R R R R R A I L D R U R R 2
LR ISR I I I NI I T R
L U U I I N I D R I I I U U U I D U U N U U U U I O
LR R IR R I IR I I I I I I I I I N
LRI R IR IR R I I I L R L R R R R 4
LR R IR I R I I I I I I I I I I I I I I I I IR
LR IR R IR IR R I R R I R D R D R L D R R R R R 4 -

LRI IR R NI I I I I I N

-
-
-
-
-
-

L B 2

+*

.« 4 4

+*
*
*

L B I
*
*
*

L D B B I I O 4
L B B A

+*

L N N
*
L4

L N

Al _.':.s

. 4« % A A & B EAADN
L vy 4SS EEAAMBAEEERETSN
T+ 4 %S Aan " e EEEER

d 0’

+* &
+* &
> >

N

S e e w4 ew ~
X...‘.
n

e e

‘I:\:I:I LJ -I
I:I:I.I.I.I.I\I‘.I.I.I.I.I.I.I.I.I...I.I
e e
e

ou"e e

o u"a"

- d &

PCT/IB2013/001531



CA 02872973 2014-11-07

PCT/IB2013/001531

WO 2013/167978

6/11

........................................................

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

"".""'."."""".""
R e e A R

".""
e

J‘.

GREBEE

BE % mw\ W
By Ay B
% 49005 A%
B30 5 690 BASS

||||||||||||||||||||||||||||

...............Q.............

\ .
A A A A A A A A A A A AT AT T AT ................x

THEA A

L B R I A B B O B B B B N B I O B N B R N L N I

llllllllllll

LJRL LR R R DAL AL AL DAL L DAL DR L L TR D L L UL DL DL LU D DL L DR DL DL L DR D DR L DR D DR L DR D D L DD DR L DR DL L LU R LD L L DL L UL DL L DR D L LR DL AL L IR DAL L IR
L N N N N N N N N N N N N N N N A N A N N A N N I N N N N N N N N N I N N N I N N N I N N N N N N N N N N N N N B N N N N N N B 2

+*
+*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
L R N B I N I I I N B N B N N N N B N R L R L N N A R N L B B

LRI IR IR R IR IR I I I I I I I I I I I R R S

-
+*
+*
(e T T T e T T e T T

* +

* *
LR R R L L R N
LIS L LR 4
T U I B O O .
L L L L I N 4
e * *
$0.00.00.0A
00 0000
0000
0 00.0
0000
0000
0.0

.
Y 1YY Y Y YY Y Yy

*

+* .
+* + +*
0000000
* e * L4
VOQQOQQOQQOQC
* e +* +*

LA v‘..‘..‘..‘..
LIS R R 4 +* *

vOQOOQOOQOOQOVQv

*
+*
+*
+*
+*
+* + +* *

Y Y Y Y Y YT YT YT e e

YAHHR SR
{ 4% Py by

R

OO .v.

GPRRRRR PP PP PP PP PP PP P PP AP PP PP P A

: g s P

¢
A
¢
¢
¥
o ¢
A
¢
¢
“
2,

m“” \- g “ \ F P 4 g Py e
: [ 4y yovay m m P .w& :
\QQQQ“QQQQQ??QYXNNXXAA\ A A

>

N N

OSSP SS SIS S S LSS LSS LSS SIS SIS LSS LSS LSS LSS LSS LSS LSS LSS LSS LSS SIS

BHLGIY BB E B B

((((((((((((((((((((((((((((((((((((((((((((((((((((((

u.\.\C-.\.\C-.\.\C-.\.\C-.\.\C-.\.\C-.\.\C-.\.\C-.\.\C-.\.\C-.\.\a\\.\a\\.\.\\.\a\\.\a\\.\a\\.\a\\.\\\

WOVMAAAAANY,
NANAAAAAS

GRRBBRBILBILBLL PSS,

A A A A A - o om s s

A

gb‘ '

VAARRRAAAAAAAAAY

s

Cy

ey
.t\ffffffffffffffffffffffv

m@mwm %% &

SR R
‘\\\'\\\‘\

b
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
L]
L]
l
k

AL LA LSS

e

%@&

PR I L O O R R e e e

\\\\\\\\\\\\\\\\\\\

............................

»
’

’»

e »

. ’

’»

»

’

’»

»

" ’

’»

»

’

’»

»

’

/

PEOLLLLLLLL00008, \\\\\\\\\\\\\s %@ .. ’
6 ’

»

’

’»

. . #

. ’

: ’

: #

’

’»

3 ’
- .« »

’»

’»

A ' r »
»

- »

\\\\\\\\\\\\\\\\\\\\\

¢ CEALLLLLLLLLLL LS LA LA L L
v’ .-l .-l - .-l .-.I. -‘.-l .-. .-l .-l .-. .-l .-l .-..-..
” + N g
4 s + ¥ e
4 o+ - ¥
” o oy F e
4 2 * Aﬂv ¥ g
L : ot ¥

nnnnnnnnnnnnnnnnnnnnnnnnnn

L wymn Py

\\\\\\\\\\\\\\\\\\\\\\\\\V

AR

Y T T % T T T YT OYTOYTOYTOYTYTYYYYYYYYYOYYyo

FIG. 9



CA 02872973 2014-11-07

PCT/IB2013/001531

WO 2013/167978

7/11

wayshs ssautey Bupym

Uil 5383 U} 9iiE)

SITTRETE
HOIRAIDE MODUIM
DUR J0)339D 1B 1AM

r
..........................................................................................................................................................................................................................................................................................
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

-----------------

bbbbbbbbbbbbbbbbbb

uuuuuuuuuuuuu

e ..

"

8
R
e

g,
A
o
Daiate

LHBLELLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LN NS

&

§
/
§

e N N N N R T w
N
\.‘-.‘-.‘t.‘-.‘-.‘t.‘-g

SR
b RIS SRR 0] 200

lllllllllllll

P e aree gy gy e Syee ren e S e S P R R N R R N R

FIG. 10



PCT/IB2013/001531
8/11

CA 02872973 2014-11-07

WO 2013/167978

4

o

*e

.....

....................
......................
........................................
.........................

....................................

SANNRSERARRRRRRRAN

...........................................................................................................................................
...................
......................................
ssssssssssssssssssssssssssssssssssssssssssssssss
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
.............................
..............................
......................................
..................................................

- g
v .
c e s = g v - - . . o e - e e « s s = v . -
. . - = r ey P I r - v+ .« s = . - « - ms @ @ e s s s s @ P S T TN T T T
¢ - - - -1 L] LR R R « Ky +. - . . v - e - oo e - - .. )
« e e v e o ) v _ f - IR e e = . - s - p » . .
== s s a - . @ T + > y - N R e EEw - . Bl o IR T
- e e e s N LW X ol A X ¥ ¥ N > . .- - R JE v Td e - . P e - rf P E R B . s e e e e a S
Cal® . - . . - N N . . - ) « s s =
r = r b r e rr e Ve - e + + > O o of o W KW o NN EFN A LI N E IR AR . R IR N Y s F NS Y N IR ‘
* L] > aa . B L] .
*

\- ’ ot.«»-l.! . - * n;..la\&i-\o\\ ”ohv”\. L m ¥ ) Il-‘”.l-\. ‘“\.
\\\\\.\n\u-“s“\ ....... o .(-0 y v ’- ot \\ hm.i

v e v \c - . .vc r» > vl L] o ’ L] \ y ’ T
.. ) .. . 3 UL ’ \ -.l \ \\ > b } * -
e v v * \0\ \0\ ’ \c N * -0a L] "y - 3 * lI l.l “ Il II 3 ¥ \ o natatete"a"a - - v . II 00.
C st el ’ - - - K J - - .-I i ] - ”\ (\cc\\c\\(\“\ NW\. \\ ' tw“ e ) no t o . QH.

’ \. * - * v - - l. - a I. o ] ” " . l\‘ ”nl AT \ \\\ -
v e 00\0\ ’ A WYY osaae e e " - ™ ” .”v y -v lI v ” 4 . aw cn.l x cvu . M -, .”v- * A \l > .- Q\\!“Wﬁ‘“%\\l\\” ¢
* L] * - - o m * v R + n\ [} - A RALFCIC A0 ..\ \“S r

L]
llllllllllllllll

-
*
.o >
e v * * v .
- + + . .
. ¢ - . . o+
- o .. . v + * v - » > +* - v e > -
. - i i v - o \ + LI .\ws + N -
. . .. . - L] j - » - [] * . a L] o [ - v’ . v . w * - » v -
=+ e 0 aaany gy KNI N N IR o + + > + L] P+ o h » v AN S VNS E NP s A nnm e+ - B o - . = . >
-’ - . - . ) . ¢ ) ¢ r . ) . -
- = s v a e e aannwy oy sl RSN » ’ L] + » - - * ¥ + L o o >
S e - ¥ + v e rreeaaaannnyyy sl INIENIENNNIEINNIEN > - . ) e - - * .+ F * Ly - v - o o .
L - - o e > + . s
. - . + - [] - ¥ + v >’ ' ] L o .
4 + > - ’ . >

0000000000
llllllllllllllllllllllllllllll

- . L] RN . . o v * . *
v + - . + + " LI - T e + - - . . ) .
------------ . . . . . - - ] I - & L] . a R 3 - 3 T er¥or 3 >
r v a A r et et~ FEEEENEEEREFIFINLL e ¢ 000009 * WSS BT ET I I NN A NN TR ESSSESFY YNy ¥R It e’ AN D DSV FIEDPP PP, AR an oWV - - . .
r . NN MM ) ll. . . y » - r
R - L] L] - . [ L] Y ’ -
- - +n -rr L] L]
s 2 Ll
« 2 .
.
- .

%
7
%

vvvvvvvvv

-
. } o ) . -
v - * r A o ’ [ ] <« HIEW - o PP PP sk As A
- - - + ) - . - - . -
» - e ) ]

0000000000000
------------------
........
..............
...........

cccccc . - o
\\\\\\\\\\\\\\\\ . 4 4 aaaa . mEA A
. > rror - F > o
R e+ b rr b e eew . . . - - aa v . a
P E At et PP PP PP PP PP A ANV YA sraaanan ¢ rh aa
. P h e e =+ + -
A O e ¢ P 4aamamaa [] ] o
AR I IR R R - - [ ] .. III\ o
> ; ) o -\l
v +* - + LR * ’ o * - o v Il\\
- . + +n * ¢ AN N E ¢ s aaaaa - l\ L]
. a - . e e+ aaaaaananwuypu gty S AN NI AT EAANRNNES S LEANRLRIEENENFNS CAXENFESANXRENERARLAESEY »>»«cnsnu v envace v+ o+ ay By s KRNI LCIRININWS 0 n oo o By RSN NN ST EEY AT ENE g LIS - ¢+ a0 = ¢+ v+ a S AWPEWar Fa e » v v+ e v 0 u oo o8 0 B
> +

L ]
LR DR BN B BN B By r - I\IQQI-
+ & 4 4 4 4 a4 an L I} L d a & F P e
a 4 & 4 4 9 a4 LB I WV AN IEINENEEEBEEEBESIEN ~- ¢ & ¢ & v 0 @29 - A A A al o 8 i RGN A A LA AL LN A oW e T wat et L ITE R S T T A o NN A
- 9
*

RN N AR A S RN ENEREY ¢+ - rr =~ r 4+ ¢ = »
llllllllll - . - .-..--s

s
.
\ct
*
4
.
.

ll.! H . - - o v
e+ ae L S oy L ) v S e e v . - e - v - - - L] ol I v - > v
AL M ¢ - s aprg a o . -+ v - v - - « + - » L] .. R N A » e+ 0 v N IR
- [ ] \ﬂqcov\\ll\\ v - ’ - . - - v } v -t e . LR v v
vvvvv ] r . - - .. - . - - . ' v - R R v ~ .
v - hoa LRI . r N - - o ' - > . + - - - '
» i Yo a - . [ « s s s = N A AR R R . ) . . v " e e ’
™ l.l ma - . I T ™ - v - » .-
v o - . v CEE e e o+ b LI - LIRS .+ -
- L] o’

+ v
’
v
o

w
. . s e e A ) . v > > . -
L LI ) - 0 - r = . v . ] - v “_r ’ +
* - L] o - . P . .. o - - ¥ > * ] o+ . >

- L] - v a - - . ; . . + -

’ ol e - a - = ' - . 4 . . wa L L - .- LN -
lllllll - LR v : .. - L] LR - + + + oo * LI . . .0 -
e o+ ’ ) T . r - .. - - . ) .. . v 00\.

- - ’ . - . .. I IR D ’ v j_] A - L] g L] ’ v +
L] . v v e = ] LG - - R L rh + ¥ o . ’ - *7
.. . v - v v ; L - . ) > v .. -
. . - v L] > - L] v - i) o - - - 2
v - + » u o o ] ) > » ] L) L] - o » .
. v v - . v
B L4 o o - o . + v
. R > » v . v '’ o ‘ v .
O . v - .« . ’
i v . » o - -
» . . ' e o o
J J . P
o v v ]
- = - * ™
. .

L]
o
raa . )
& e + r o . . . - r e o .
3 ] R AR O B e L N AN v’
.- * .

sssss
vvvvvvvvvvvvvvvvvvvvvv
........

L

L4
»
L g
B )
*
-
L

q_\-}s +

»
>
>
»

L R

L
* +

v v
D R T “ + -
' * 4+ 4+ A b+ A
- +*+ N L) LI

’ - - - - . 7
- ] ) DR AW AW A S I IAPA TS VT 5 oo o f G F IR e '
. ’ MR (] w W awya g NN ST EEENES SNSRI . +
' - . - lb v v v - . l.v
e e ) “ e = s - .o y ) . ) . 0
4 e e .- » PN & & & S AN & " "IN - - . + ' > v » . W S N F Ve W £ NN -
N LW S ST BN & oo XA NN p & D o s v s oaa . “ .. v - . ’ . - 7
4 .. v . - - - - . - .
. - L ’ - - - + v - . -+ - ’ . . 7
* ’ - . .- L] 3 . ) * 2 -
' - - v - r - - - - L) IR Y - - o [] ‘- + - - - v arw L] v e . . 2
* r = b r b P Al a - b - e * v - [ a+ . ' + . + + e e .
v - r e o= v - r v * o - v ' . - . v 7
C T - P+ mman - - * - R
------- + + o a - 0 . . " uure .+ ¥ - . e e >
.- » o ’ - ’ - -
’ - ’ + - - . > [] . a v . - -
- - * + + ) ’ - - - DRI Y F o ' w S N A A N I + o m 4
. v . v r e
L] - r 0 & ) o e - B - - - > ) ] + 4 ¢ ¢+ aarav - . - ’ .
ccccc o + < . - > e ’ LM R LI » * +
+ + . - e . * a e v e ¢+ o ) -
+r e ) - » » & B N NN F U N g a p ) vy N - e [ ] - -
. » o TN A AN a o o VRO WWRICICIOICN & p .. .
» , >+ * . ..
s o S ANE NS > AR NN I S AN RSV ANRERINIENMANWY Y ¥ ¢ v v Fpae s+ s ssvvace+radd Sy BEMNNENINENELES S A L6 e+ +vev? +n

’ - >
oooooooooooooooooooooooooooooooo
"""" v . ] - - v -
------------ > > - - R + P e s s vrnm
. - . v - RIIEY «a ¥ v HF ¢+ - ¢ = =« « ¢ v » R R L LN
. e - LI I N U . LI & ) ¢ Wy ¢ ¢ = = = = ¢ » - ’ ’
R W X At LR - > - - e b -+

cccccc

s + 0
------

* ror PPt

RN N N N N NN NN A xS 00 == =% = o oo

OOO P era - LR N O

LS L B B N L DR B L L L U U P T N

v - v *
’ -
- . — - .
.- - - - > * e . .. .
V. « e p v g o - v - S ¢ s s e WX R -, + e+ 0 + . « @ s @ s s . . .
v N v . . e - ’ L] e . . LI IR LI N DN N U . - [
+ . . » e v e o A e a -9 - e . + + r AN e W W e e ’ .\ ’ . = r = -ama -
. D - - " v e e .- + - v - . - v + = Fr r e s X XIS AAA S AN SRR ER L r v~ = - -
+ . - . - v - - v - L ) L] - - - v L +*+r e - aernm are o - . a
t\o\loo - L . . e . . - > + - ¢ am A+ v o W WA T E v - v v > L] Yy LY N IR
LR LRI Pe e - - .. ; . v - . . [ a4 r r r+a * ’
\\000\!00 . T - r " T .- L] w v - . . - RN + v EF SN N S S E SRS S EEEEEEFXY Yy NN, ¢« v - P
+ ¥ . . .- - F b = . - - & L i v ¥ ', P ‘e .
. «a s s s = p - p o = s v < . -
. R - . s - L] v [ ] o L] -
. .. ’ . v -
- . r
! ] ] L " .
o A" v -

.
g
4 a L
+* -
ra L + ¢ 4 4 s an >
¢ 4 L *+ 4+ ¢ P an LR 4
QvQQOQ\.I‘.
;A LN R R D U L N LR 2
+*

LIRS + + + + ¢ a
4P+t e rarer + + a g
EIE IR L R *va
Rt a s r v e e = =y * + v .
LRI I L - 2 IR IE I N + -
IR IR e . . ’ v e “m L + ¢+ s an
R R A .. - 0 o o o L B S * L] . - LR *ea .
. . A aa
O . ... v - - ~+ 4+ 4 = r e > anm ~ av v R R -
- . . .. + - S . s AP * e LRI a = - . « AN e > e e e e b e * -
- . - . . PR F P e s «r . - e up v > e
- . . . - r - . A E 4+ B == ororer LRI Y « - ’ aa ’ v -
. . L . N I A e .0 > . N » XKW F IS 4848 VNS FNEIFE NI
. .. e = e - N B N A A A MW > » = o »v P N F NN S SN A A RN S AN s v - 1 NN« AR A AT AR ASSFrF sy NN N NS B R o TN E NV o o a g I I T & v v

Ll e e et e I T ST e
Rttt I i e, m. m
S I e 7 LIAI R PR B S A z
-muuu”,quc”uunﬂl“o“o“\“o“hhbmuu.H.H.”- ......... r e e e ¢ A s s amaaaaaaaaa “ \.N“c \\\a..p& .\ m- v o nH \{-\ \.’“I \’Qvnv\ : Qulax.. \’. }L“%-N. \A-.“W\“ "\ \“ ‘ .1 Ql».\.\.\
L ORISR .- -7 ¥ e - R s . B v e e ” m
e e : e 7 .
e h...\\nmv o R PPNNERE “ N T T S Tt T S AR N A “
L OO0 T . PR R A * ” " w « IW Ry oy \....\ . ”\ o A \.\..
R RN . e LS . 7 : Z I G ghx SEAGINE TR G Z
e RO X e R A e A " % Al . _ .. “ \
v = =t e b P VY PN NI EE Y ERY TS Y P v rr e b rre=~rr +ue . - r = - b = e .. L A S I I IR R | LR N ¢ P ar e ay . .
e o T T RN ARARA AN Koo g o e e, . R A SR N S ST (R S R A s o \\
e e B L ; R et ko ok Boade ¥ sw“vxﬂn. o e RN AN wmm. ¥ wnw " \>\w
G \.\\\\\\\\\ R mh&\.%&m:« RRIRY OB LOLIEN N DR DR A %
e s, § \..N\.\u\\. Z Lo | : 4 - m
s SR o C S BT WEAYR RS
s s . 2 ..fm.uw CATo b ABATY B RRE G
m wwm... LW Aok LR T .M“. AR RY im.m 4 m
r > + . - ' (] . ’
5 A G .....\.ﬂmm\x\ gAYy WG R
0 ¥ e+ ’ A i g .
7 7

o
N

A A A A N A A A A A N A A N A N A A A AN A A A AN A I AT A AT AT AT AT A

- .\\\s\#

Y]

FIG. 11



CA 02872973 2014-11-07

PCT/IB2013/001531

WO 2013/167978

9/11

ST R,
4 s
LA P VO

S
R

BTG DRGSR

{7 B

e R R i B e i R R i B T B R R R R R R S B B B
AT T T T T LT LT LT LT L LT LR L LR LR L L LR LR L L L L L L L L L L L L L L

.\..\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.- I
l‘lHI.
«
L]

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

W Aot g g o il N Ny
o]

Y
53
i
B-obe
%
L
Y
.‘-:\\‘b
=2

I v v v v v v v ¥ v Y Y Y Y Y YT YT Y YYIY YTV IY YT YV UNTY TV Y YYYYYYYYYYYYYYYYYYYY v

.T
%
..................................................

m%«««««««&««%\\\\\\\\\wx\\\\\\\\\\\\\\\\\\\\.\ﬁ\
7 |
7

Vi
SRR oY

= .
B,
” Z ”

7

s

bbbbbbbbbbbbbbbbbbbbbbbbbbb

1355 A%

wd

FOEIESR
Aas3 et pA

ST

Mc\lll\l\l.ll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\lll\l\ll\- " ..\llnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnllnnlnu\
y . .9 LA T Tt rr s Tt LT T T T m s s »
\. . o . o N . o o . A‘ . v-. .-s . . ' I . . L '
V- “.1#.\ Y= Y . \.-.\.-.\-.. v 5 . . K ) . . - L. 3 r
o S R s “ & : ﬁv ‘.\.._ w% A . G o MR R X N R e ¥ AT 2.7 - & £ .
R e R PR s i pnan ypnuniedwon awbuge g
~_ a7y = - . e . .-. s-. .HA . . - . . . - . . . .\-. - . . . \
\_ -\ .4 ’ ) r
' . v i .
*\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.nu\.\.. Y & ’ w S A A A A
. .
.................. -
. 2y, e Bl ﬁ. :
L P . oy .
x.s\s.v : il T L PP NP \\\w.\\x\\\.x.w\\. . R A5
e < . .W-\. “ .NW.. G ppu T Tl rIEL CaA
: PaRBY e %
4 - ’ b & .\
.................. N N N RN ; ”\\.\
AR ”m

-------------
..............

SRR

A A i e R Ry

v
»
’

\‘\ lllllllllllllll v

Ry monne
Fheg Ay

LTI, |

nnnnnnnn
r

e

lllll

Y SR

.
L >

RNSEUSEMAREAS SRS A SNSRI

SR
3y Arsagsd

Yoy W AnIY,

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

A,

Yy 2E PAROERLILMA
wi sy 3 7

SSSNNSASSSN

b

ANSSSSSSN

4
A
‘
4
A

Ifighy
\‘
T
N
“an
g
b
e
. .;}\
T
‘Mo
X
-
L
A
R
e

. *

. .
-
L

-
)
'
)
)
'

NNSSSSSRNNNNN

o

NSSSSSRNNNAN

(557
O ety

"
N
*ﬁ.

AR

E373°F PAANPAREA
ks sooy  F ”

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

'\Z
3
X
SN

%
TR .i.m. “H

&

ol
3‘*
m,
=
5
R
&
B
¥

R

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

5%
SCITHEIIR ST

bbbbbbbbbbbbbbbbbbbbbbbbbbbb

133 % vy ”

4 “

RN

bbbbbbbb

.............................................................................................

”‘\l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.u\

B PRI YL < |

LLLL AL LA

4
.\\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\c.

FIG. 12



CA 02872973 2014-11-07

PCT/IB2013/001531

WO 2013/167978

10/11

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

e a A a s a aa s ad aa s s ddd s s s aadaaaadaaaaaaaaaaass

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

YRY A BRI Y,

A—— .
g P Lo R e
w{l

T YT YT Y Y Yy Y

.~.

.l LI l'..l.l'..b‘.

b A AR bAoA

L

VA A A A A A A A A A A A7
» % v

9% .--
v“ r
g %

v - -

K,
: o =

”m m..n&\“ y .‘n.
v‘! i ' v

» I T T N N N N N N N N R

R A R R R RS

rrrrrrrrrrrrrrrrrr

LR LR T Y Y Y Y Y Y Y vy
& B B AN EEAMAEEEEEEEEEEN
TTTYTYTYOYTOYOYTOYOYOYTOYOYTIOYIOY Y O

LI I I I I I I I A I I I I I I A A Y
4 B B B B B R BB E N RN RN N NN NN ENa
bbbbbbbbbbbbbbbbbbbbbbbb

- e
”V ...................

s

\m\w“'\\\:wx&\:-\

[
L P N L R L N N N I I N I N N B )

¥
yhas e aryyelinn
% YA

T v v v v
llllll'l.‘\

\\\\\\\\\\

NARRRARRRRARRN
NURRRRRRRNARRNR

LR P T B R N I I I I B B B B O B B B B B R I I I I B I B B I B I D B B B O I I R I I O B B D B B B D B B I I R B B I B B B B B B R B B D B B D B O B I B B B B N D I B R O I I B R R R I I B B B I B I I I B O O B B B B B B I B I I B B B I B B B B O B O B O B B B B B B D B B I I B I B B D B B B O D D O B I B B I B I I B B B I B I B O B B B B I D B DL D D DR DL DL D DL D D B DL N D B D B B B N B B R

b4

- ps oy e o ROt R £
I 2 e AR AR
H-H AR AU Al A A AL A sH. g
.”‘ - ' . ”.“ ”“ Q- * vs. * ‘. v ﬂi -\ \w .
T PR TR N > . > I A Y \n " .
e 7 . NS Ay . . . A
E oy 17 7R
" i \\\ % S o R R A W, :
o A ey o4 . “z
L Y AR ” B
PG - ”.
.-4 a2 sc. \ - »
T & \W\.\.\n AR b T s P v
”-H - \ ¥ v\ \k\\ sH. ’ ””
L Ry :
.”c Y "> . “ﬂv%- Y P Y e Ho ¥
o \\\ R "
LB :
- SR R :
: U.'. !.\l\.\.\l\.\.\l\.\.\-\.”‘! “.\.\l\.\.\l\.\.\.“cl- ”
ﬁ x
.\. 4
B T s ”
Lt . . LTI s R
F Y I R A gl gl Rl” -3
llllllllllll .I' \
I.' \
----- . I" \
> . .I' \
E 00 i NN ixd. AN Ayx R Vg e - -lv -\
1. - ..' \
= - o 7
- 4 ‘ - -Iv \
- i “ > .I' \
' i - > I.' \
g X " w_.
’ i 2 " ‘2
+ o : “ - .I' \
- * \ - S -
- . \ - LI \
-.-. - > 1“ ’ -.W\\ * -Iv w_s \
. - ¢y R T, o z
. . 4 < = y X . \.\\\.\;vww #W.n. : .\“\ vae.y %
” “ A 2 . \mv“mmw\‘,“mwwmmw ;
iy oS ‘“ » -~ .\. & v’ > - -h\ y - T . . e % b s % T e )
- r A o . b ’ - . o . w2 . 2. v-\\‘ .
L4 v A “ \\\ \ v. r \-% . . .' ........... » I.' . Is. .s‘ “
7 S T A : 2 . :
£ £ 2 W 47 e : i z
....................... H‘ \‘ A v“" 2 & & “‘b T N “\ll > ".” \”
........................................... o Qu ” Torrorrmee e e e e e e e e e H .V F
.”.‘..CdC“QWC‘C‘l.”.”C”.”Cd“‘.CdQN\de”.“C“Q”.”CJCHQWC‘CHQWC” Q- ” .‘“‘ | L ".” “”
KB e e o e . 7 A . " s
" 5% &mw“mc,“s\“” o ;ma“mv ‘7. 3 ) . e 7
”.-.D-’...b-.".'D-U“...-’..“n“’.‘&M.L%‘”..“.“Uh..b-’..'b-\'\I ¢ .l“' ” . ' » H I”'
................................ % % - g ’ -
............................................. > ................. a ¢ .... ""” e .
v - I.' \

LR I N I I I I I R I R I R R I R R R R R R R R R R R R I R R R R I R R I R R R R R R I R R R R I R R R I R R R R R R I D R T R R R R R R R R R R R O I R R D R I R R D R R R U R L L
LRI R R AR AN AN IR AN AN RN

N A A A A A A A R AR A A R A AR R A A A A A A R A A R A A A AR A AR A AR A

-------------------------------------------- -
-

B Yk 5

.

N

T Y P Y Y vy
"B AAEEEEDSN
TYT Y Y Y Y Yy v

v

............................................. x

- T T T

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

L L L L LT rrrrrorvry
ARARRRRRARR

L
L
L
L
L
L
L
L
L
L
L
L
L
L

S EEEE RN
P R R R i R R R R

&
1]
X
.. Y
* .
.%.
‘-‘-‘-‘-‘-‘-‘-\\"-‘-‘-‘-‘-‘-‘-‘-\:.

-
v vy vy ey ey

v

L4
" e EEEESN
L R )

v

r K A AR R AR A s

g
e

\\\\\\\\\\\\\\\\\\\\\\\\\\

78 : S A AR AL Al KAl 4

AR R R

8V
X XN
!!!!!!!!!!!!!!!!!!!!!!!!! Ly fﬁ R
”0”\nQnQ|0nQ|Q|0nQ|Q|0nQ|Q|0nQnQnCnQnQnCnQnQnCnan“. -’ .ODQNI
= et trres . : %,
. ‘m‘§ -h.%vvvvvvvvvvvvvvvvvvw
s O - "ot Yo’ -~ ‘o
" T 7 R L
: &“\\v ‘\x\m«\“._...ﬁ. 7 \M% A A A A
i 2y A % ...."\w A \“\ oy “ .
: g s Do ” .
. % av\mmwavv¢mmmmwx o . :
: L RS _
. mx.v.x\x,.mmww..yumm“wy 0 4
- "o %W s& .&“.‘ .ﬁ;m.w” A
: RSRAARANNARNRE ASARNARNRAN .
. .(‘ LJ »
: B e L L ol
: BBEEELe - ) . HEETSETIETI ST SIS,
' ' . v” Ty ‘ n.v . 1. lrh r - ”m”
” ” g X o L% T8 T 3 : -
. ” ” : v. . X » ¥ L4 , ~ " ”I”
3 -” R .v. A -... .ovv tv v(.s " .“r
” g ” L ST ETREETE : -
” g ” 2 M A wG SRS : Y
: '3 : 4 3 ; B g 5 e 2
” o d h y = & «
” AN a . l. -

K- - .“” A WY x\-. > ..‘o R
% g 04 %\\‘vw mﬂﬁ.@%&
v 3 X sk ¥

R
NN
.
»
.

L]
L)
L)
L]
L)
L)
L]
L)
L)
L]
L)
L)
L]
L)
L)
L]
L)
L)
L]
L)
L)
,
L)
L)
b

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

. «:-R\\‘«.

T A A R R R

F Yy Yy ¥yI 7yrYrYyryYyrYyrryryryYyryryryrryryrrw

A h A b b A bbb

L0 LU LSS L L L L e e e e A e A A

------

MM\. S -

. 4

\ T

“ .- ”.o v r W“\.\cc‘\.! “..
z & : :
m e Nm .\M\W %
Vs

7

Bescsotens
A A A A A

7 % 77

. 7
G T

“ T

%)
TT
U RRRRRRRR AR

c.\“m‘
R o o W A A o o

LR I I I I I I I R I R R R R I R R R R R R R O R I R R R I O R I R I R I R I R R R R R R R I R R I R I R I I R I R R R R R R R I R R R D R I R R R R I R R R R D D D R R R R R R L U O
QCQ.CQ.C:CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ.CQ:Q.CQ.CQ.

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb




CA 02872973 2014-11-07

WO 2013/167978 PCT/IB2013/001531
11/11

L.
®
0
o
-
O
>
0
”
o
-
T
Q
-
®
-
el
"

sssssssssssssssssssssssssssssssss

s
o’
o

.......................................................

Ll

A

IIIIIIIIllll““l“““l“l‘ll
A4 \"""""""‘."."..
- oo

L

*
-

->‘:
9

*

'
.
.........

SRR

.‘.C
,.‘
"
,
"

."‘"f."‘"f."‘",}a
////////:5
s

7
o

4 4 4 4 4 a4 oa
-
P

L B B B B B B A O - e v e e sy ey
....................
..............................
- WW\ W\W -----------------------------------------------------------
'
. \
4 \» *a
. .
+
[ .
+*
L]
+*
. .
+
. .
+*
. .
+*
] .
+
. .
+*
. .
+*
] .
+
. .
+*
L] .
+*
] (3
+ -
[
. +*
\ \ K .
. . .
]
\~ \ . -
\- \ . "
+ % .
- . * R - e = N S I S T T L I I I T R I I I R N T . " T T R TR
' ‘\\ 4"!
. . \ " - " - " -
. *, ‘~vv00000000vv00 : DR U I I I I I I I R I I I I O I U U O O O R I I O U U R D U U D U O I O U B U U U U U I ) * % v v v vy u.n 0000000000000”.”.”.”.’
. . . - . . .
\\ TEEEEEEEEEEEEY y L e e e e S+ e e -~
. . + . . . B . ™, ", * ST T e e B R
\ ] . ~ T T I T
s \ "N ‘Y " N MMNOCN OGO MO L] L] " e A EEEESN L]
. - . 1] - - . -
- -’\- . . N (] -.l.\c\\'\o\\-\\'\\\l.‘sl'\-\.l‘\-.l\sc'\.\\'\.‘-\c\\ns\\\\'\o"-.
. - .
-\. - . \ + . . . 4 - - I L] . \‘ . -
\ ) \ 5 . - & . - - -\- - - vv . . e e WA AN e TR &
. . . . . -
\. \ l . + o ... \\.\q - \ q ‘Q \ .I
. . . . -
> . . +- - co\ . ‘« e v \ L)
. + [ D LA L3 .- - . L] "
- ] . . - LIERE) e 41 v . 4 -
. + ] LT RN RN e Sy v-\oo ------ -o-\o ----- ‘u -
. [ . . - «n L] L] s s s s s e R EE RN NN e et et e et e e e e e e e e e e e e e T e e e
. + [ A e e e M L T L L
- . » - = T I L T e e L R R B R I I R N N e
. + [ - -
. ] » Y R e R T T T T T T e . - »
. + L ¥ ¥ ¥ Y Y v v ¥ ¥y vy vy vy vy v v v .
. [} . Y -
. + [
. L] . . ) - N e e e
. + ' [
. . . . + ~ 7\ TR
. + . L]
) \ . o <3
. '
‘\.‘ . . + -
+ . + . N ]
. . - -
0\ \ + v L]
. . - L -
+ . + [
o \ . ' ' - ]
. +* .
'\- ' . +- ]
*, - +
\-- . . . ]
+ - . + -
\.. . . - . . B T T T T T T T T T T T g T g e e T T e e e e e e T g e e e g g g g T g T g T g g g T g gy + .
+ - - - . + B
'\- . - . +- LI
*, ’-l - . L]
. . - - . . -
0\ \ ' LR .. + »
. e - . - >
. N . - + . - v,
. - 4 ] - -
. . 4 4
. . ) . .
. . . . - 4 "
. e .
. . Nl -
>
. '+ Bl -
\.- + K
.
. +*
. ]
. +*
. ]
. -
4 ]
. -
4
. -
4 ]
. . '
4 ]
. “- .
4 ]
. - .
4 ]
. - '
4 ]
. - .
4 ]
. -
4 ]
. -
- .
. . '
- ]
. 4 _ Y. e DN S R R S . 3y . SECEEEEEL I, ¢« WL DU ™ v T b & ¢ .+ ¥ T N W, S R R )
0 = L - WA Ry Ay A R AL A A A AN O T T T P
. . -
\ N ] L4111 1YYy rw ]
N 3 N%. sk AR R R R R A R TR,
. . P A N N N e e e
' 4
-
4
-
4

ﬁ\\\\\\\\\\\\\\\\\\\\\\\\\\\\x\\x\\xt&i‘::;&3&&&&&&&&&&3&3'f ; ‘\\\\\\\\\\\\\\\ﬁﬁ&ﬁﬁx\ﬁﬁﬁ&&m'

*

‘\w aviaee
S NN ~.§
s el e |
8 \\& SN
e

L B R R ) " s s " " =
'0"0"0"0"0"0"0"0"0"0"0"0
P N EE E E E e a‘

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

PR AR AR R R R N L O L L

PR EREE R R R

r;ﬁ;’k.'*;’k.'*.’rfq’.

ryFrYsryrryrryrryvrewvnvrvw

\.

0"""""""""""l"l"l"l"l

L B B B B I D O O O L B O O L O O

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

l.II.II.II.II.II.II.II.II.II.II.II.\\

o
. L I
+
.
B+
L]
B+
.
+
.
+
o . s e s s eseesee e e e aes s e s
+ .
. dg 3 33 d d T g 3 X T d 3, da 3 3 e e e iy da 3, 3, 3 dg 3 33 3 dg 3y X . 3, .
B+ 2 . & o @ O a8t C C C C C  C C C C C C t t t t C vttt o vttt t t Tt  c r vt l Tl T T c c T r dd T O O .
.
+ L]
. EO Y N Y Y Y Y Y Y Y Y Y Y Y Y Y Y b Yy - RN '
+ R T I e e R R R R I I I TR TR e R N R B B R R I LIRS IR, *
. 44 4 4443 v a4 4 v ey e 14 4 4 1 1 1 4 4 4 4 4 44 00 0 0 0 0 000 s 41 4 + 4 '
N+ I I T T B B I T B I I B B I I B I B O R B DL L DL DR DS RE I IR A N, =
+ [
L] + '
+ 1+ + O
+ '
. 1 + +
+ '
4+ +
+ '
+ »
+ '
+ »
+ '
+ +
+ '
- »
+ '
v »
'
................ -
.............. '
................ .
................. .
................. -
'
-
'
-
'
- -
. '
v Blh - T TTTTYTTTTYTYTYYTYTYYTYYTYTIYTYYTTT YT T T T T T ALY YTSEYTTYTYTTTYTTTTITI AT T T T T T YT T T T YT T T YT T T T T YT T TTTTTTTTTTTYTYTYTLL LN
l - - - - - - -
. .
+
.
-
.
-
.
+
.
+
.
+
.
. +
.
- +
- .
. +
. .
-, +
- .
v, +
- .
v +
- . -
-, +
B ~ . -
* +
" « . .
N+
- D)
N~
-
L
'

S .
" .
‘R

x\.\.\.\.\.\.\.\\\.\\\.\\\\\\\\\\\\\\\\N\\.\\\\.\\\.\\\.\\\\\\\\\\\\.\.\.\.\\\.\\\.\\.\_

1: 3
b \b\- 3 i T % &\ 3
~ § _\. ) \ " \ NI \:!3‘3\ .
- . .
\. ..’.....’.....’.....’.....’.....’.....’.....’.....’.....’.....’.....’.. ..... ’... ‘.%\".“‘.Q.‘-\"..‘% ....... ’.....’.....’.....’.....".‘:\3

;' PLPAALILILILILILDLLLLLLILILAILAILILLLLLLLLILILPAILL LA LLLILILILAILILALLLLLLRAILILAILALILILLLLRILILALILAILALALILLALILLILALALILLAILLILLLLLILILILILAILALILILLLALLALLLLIILILILLAILILILILILAILILALILRLLLLILILAILAILALAILILILLLIRILAILILAILILALLRLLLLRLILIPIP
’
>
’
>
4
4
+*
+*
AP S

B i i T i i e s T Y

FI1G. 14



LA FVV VY VY .

HRRR

RASEERDS

s{-"-

ARl AN AN

LOCCTd i) 3

"

i

U RO R
)
.

S

2

SO
RERKRERY

RCECC AL ALb R

XY

ORI

-, SERAWSATELS ARARAARRRRRARONEY

R

I

LOCEL
RN

UICUR R LR O

LN
SNNTNNNNY

"iaee
AN

e siissasmanmanisn

L e

LOCCL O

X
.
LY

XY

U N L

LR

N e e ey

e W Ll




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - abstract drawing

