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TRANSPORTABLE BOOTH FOR PAINTING AND CURING VEHICLES

Fieid of the Invention

The invention relates to transportable vehicle endlesures suitable for painting vehiclss,

Background 1o the Invention and Brior Art ¥nown to the Applicant

The following prior art documents are acknowledged: USS 253,215, WOZ005/ 118214,
US2G10/02728 15, US2003/0120848 and USZ002/0139057. £ach one of these prior art
documents discloses a miobile or transportable vehicularivehicle component workshop.
Mone of these however appears to disclose an endiosure sultable for conducting
atitormobiie spray painting and curing operations in an effective stand-alone facllity. For
example, USE.853,215 is provided with an outside temperature dependent air inlet to the
rear of the enclosure - any heating is providad solely by the infra red heaters which are
fized to the celling. According to the description in column €, the fan continuousty purges
the work station of this prior art embodiment. Curing is provided by the use of fixed
infrared curing lights 64 provided in the celling of the enclosure. The air handling unit of
this prior art embodiment therefore appears 1o be of 2 single mode of use kind, With
regard to WOZGO05/ 118214, there appears 10 be no disclosure of an enclosure of the kind
i question with an appropriaie air handling unit, US201M0/0272815 fails to disclose an
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enclosure of the kind in question — it is an inflatable structure which would be wheally
unsuitable for g baking mode of operation. Finally, US2002/0139057 s also silent with

regard 1o an air handling unit of the kind i question.

Summary of the nvertion

in its broadest independent aspact, the Invention provides a transportable vehicle
anclosure for painting vehicles comprising side, front, rear, ceiling and floor portions, one of
the portions being configured to allow vehicular access; whereby, in use, a vehicle may be
placed within the enclosure; the enclosure further comprising an alr handling unit for
respectively producing a first temperaturs level within the enclosure suitable for a spray
maode of operation and a second temperature level within the enclosure suitable fora

naking mode of aperation,

This configuration i particularly advantageous because it allows both spray painting and
curing operations 1o be tackled in a stand-slone facility, The provision of the air handling
unit may be particularly beneficial in certain embodiments where an optimum spraying
temperature may be reached for the spraying mode of operation and in embodiments
where a much higher temperature level may be applied within the enclosure for the curing
made of operation. This would allow the use of manufacturer compliant paint products o

be employed,

The e vehidle {and the related adjective vehicular} is to be interpreted broadly and may
include within its scope at least the following automotive vehidles, vessels, stedges, cydles,

planes, toys and parts and fittings of such devices.

in & subsidiary aspect, the enclosure {5 formad as a mono-block suitable for loading onto a
transporter and unteading from a transporter, whereln the air handiing unit s integral with
the mono-block. This configuration s particularly advantageous as it allows the full
painting and baking operation, producing first and second temperature levels suitable for
each stage, to be carrled out in & transportable mono-block in any detached isolated
ocation and in any external temperature condition, 1t may be simply dropped off and

picked up by a specialised transportation vehicle to provide 3 one-stop shop facility in s
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full range of anvirorumental conditions. it slso schieves this without unduby comolicating
g ¥ ! &

the air handling unit which provides a compact structurs idsal for transportation,

in g further subsidiary aspect, the alr handliing unit incorporates an upper air duct for
outputting air into the enclosure at sither the first or second temperature level and 2
lower extraction duct located towards a rear portion of the enclosure’s Hoor, whereby air
flows substantially diagonally between the upper air duct and the lower extraction duct.
This configuration is particularly advantageous In terms of presenting a particularly
compact enclosure which may be sasily transported, reloaded and unloaded in different
ocations, it also allows particularly voluminous under-vehicls extractors to be avoided, &
therefore allows a particularly compact floor 1o be generated which is advantageous for
transportation but also in use since the requiremnents for ramps can be kept to an absolute

inimum (i not aveided in thelr entirety),

i & further subsidiary aspedct, the rear portion incorporates an air handling unit and the
ower extraction duct is located adjacent to the alr handiing unit in the floor. This
configuration is particularly advantageous in terms of overall compactness of enclosure for

improvad transportability,

i a further subsidiary aspect, the air handling unlt incorporates » heater; the heater being
a divect-fired gas burner which is capable of heating air in both the spraying mode of
aperation and the baking mode of operation. This configuration is particularly
advantageous in terms of rapldity of switching between modes of operation. it also offers

a particularly advantageous environmental solution.

in & further subsidiary aspect, the air handiing unit incorporates a heater; a fresh alr inlet;
and an airflow controller which in a first position allows fresh alr to How to sald heater and
which in a second position allows air to flow from inside the enclosure to the heater in
order to re-ciroulate the alr, This configuration is particelarly advantageous in tamms of

reducing the heating required during the baking mode of operation,

in & further subsidiary aspect, the alr flow controller Is configured to automatically changs

from the first to the second position after a predetermined period of time elapses during
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which no spraying occurs. This is alse particularly advantageous in reducing the

consumption of the heater whilst avoiding having to rely on an operator's input.

in a further substdiary aspect, the enclosure further comprises a spray gun with a
comprassed air ling; an air flow sensor being provided to sense the flow of air in said
compressed air Hine; the controller changes from the first position to the second position
dependent upon the detected presence or absence of air flow. This configuration is
particularly advantageous in terms of providing a machanism directly linked to the

spraying cycle to ensure & rapid and effident switching between modes of operation,

it & further subsidiary aspect, the enclosure is triangular in plan view and it rear most side

cortaing the air handling plant. This provides a particularly compact configuration.

In & further subsidiary aspect, less than 3 of the rear side surface Is cocupied by the air
handling plant. This is particdarly beneficial in terms of reducing the size of the overall

structure. [t also allows the rear side to accommaodate ancillary devices and/for equipment.

ire a further subsidiary aspect, the floor is formed of longitudinal and sideways extending
struts; said floor extraction duct being formed between sideways extending struts. This
avoids the alr handling unit being unduly elevated thus allowing the relatively complex

mgkti-function air handling unit to §it comfortably betwsen the unit's sides,

in a further subsidiary aspect, the floor extraction duct incorporates a lattice beam which
may form a zig-zag patterr; wherely passageways are provided for extracting air. This
contiguration is particularly advantageous in order to allow the passage of air through
sideways extending struts whilst at the same time providing sufficient structural rigidity to

the enclosure,

In a further subsidiary aspect, the Hoor extraction duct incorporates an extraction fiter,
This is particulerly advantageous in terms of minimising potential simissions from the

enclosurs,
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in a further subsidiary aspact, the alr smitted from the snclosure passes through a twa or
more stage filter, This multi-stage filtration process further advantageously reduces

potential emissions from the enclosurs,

in a further subsidiary aspect, the enclosure is formed as a single Integral block or
transportation. This would allow the enclosure o be transportad relatively
straightforwardly which would allow it to be temporarily placed on a site such a3 a car
dezlership. In preferred embodiments, it would avoid the use of mobile repair shops which
are used in the open air where environmental emissions are uncontrolied. It would allow
repairs ranging from a relatively small spot repair to & complete repaint of & car to be

rovided i any beation where 3 need arlses whilst maintaining a very high level of quality
P ¥ g ¥ g g

and preserving the environment.

In & further subsidiary aspect, the enclosure further comprises & dryer unit which is
displaceable within the enclasure. This Is particularly advantageous when applying heat to

a specific location, or for example, small scale repairs.

in a further subsidiary aspect, the dryer unit is displaceable at least longitudinally within
the enclosure and rotatably at least about an axis normal to the enclosure’s floor. This
allows the localised dryer unit to be positionad 1o fake Into account the spacific site of the
repair on the vehicle whilst at the same time potentiaily taking into account the curvature

of the vehicle for optimum heat diffusion,

Brief Description of the invention

Figure 1 shows a schematic cross-sectional view of a transportable vehide enclosure,

Figure 2 shows a cross-sectional plan view of an endlosure.

Figure 3 shows a cross-sectional view across the rear portion of the enclosure with the

flow paths of the alr handling unit,

Figure 4 shows the cross-sectional view of the kind shown in Figure 3 with the flow of air

in sccordance with a further mode of aperation.



ig

1&

20

3G

CA 02913522 2015-11-25

WO 2014/016606 PCT/GB2013/051999

Petailed Desorintion of the lovention

Figure 1 shows a transportable vehicle enclosure generally referanced 1 for painting
vehicles such as vehicle 2, The enclosurs incorporates a Hoor 3, 8 ceiling 4 and a rear
portion 5. The enclosure may incorporate an explosion relief panel, Advantageously, the
explosion relief panel may be Incorporated into the celling of the enclosure. The front
portion & incorporates doors 7 and 8 as shown in Figurs 2 which may be opened to permit
the passage inte and out of the enclosure by for exampie a motor vehidle. Treated air
passes through inlet plenwm B before reaching the vehide containing portion of the
enclosure, The air flows substantially diagonally across the length of the inside of the
anclosure as Hlustrated by the series of arrows 10-14, The air exits at the vehicle
containing area at the rearmost portion of the endosurs where 3 lower extraction duct 15

is integrated into the floor.

A track 16 extends along the side and rearmast portions of the inner surface of the
enclosure. Track 16 may be used to secure an infrared dryer unit 17, The infrared dryer
unit may displace along said track in order to allow the positioning of the dryer in close
proximity to the particular area of the vehicle, Track 16 serves to displace the dryer unit
ipngitudinally. However, in addition to this mode of displacement, in a preferred
ermbodiment, the dryer unit may alse be displaceable in a direction orthogonal to the floor,
This would allow the dryer unit to be positioned at different heights in order to target
different locations. In addition, the dryer unit may be configured to accommodate a
degree of rotation about an axis normal to the floor, In a further embodiment, the dryer
unit may also tH forwards and backwards. These modes of displacement would allow

localised drying to occur whilst taking into account disparate vehicle siras and curvatures,

in the rear portion 5 of the enclosure, an air handling unit 18 may be provided. The air
handling unit may incorporate a direct gas-fired burner with input and extraction fans. na
preferred embodiment, the input and extraction fans may be twin input and extraction
fans with 3 power rating of 3-4kw. Behind the gas handling plant, 2 bespoke gas storage
area 19 is provided {as shown in Figure 2} with a plurality of gas cylinders. Altematively,
instead of a bespoke gas storage area, gas bottles may simply be provided at substantially
ground level outside of the enclosure. An extraction duct 20 is provided and may

advamtagecusty reduce emissions under 10mg/m3 at 2 15 meter per second velocity.
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The lower extraction duct 15 may incorporate a gridded floor section with two stages of
filtration beneath the section to ensure effective ramoval of particulate matter. The inlet
plonum 8 may incorporate a TAGOO high particle filter Le 2 500 micro particle
performance rated filter with a 6% potassium permanganate impragnated filter media
suftable for removing airborne pollutants. The floor may be an integrated structural Hoor
which will provide additional structural strength which would be particularly advantageous
during relocation. In preferred embodiment, the entire air handling plant is provided above
the ground, Preferably, only part of the floor incorporates vents, In a preferred

embodiment, the floor is relatively shallow.

A paint store 27 may be provided i the rear portlon, An squipmant stors 22 may also be
provided in the rear portion. Door 23 may be provided o facilitate access 1o the rear
portion from the outside whilst door 24 provides sccess from the Inside of the endlosure to

the rear portion,

Figure 3 shows an embodiment of the air handling unit in detall. The dashed arrows
represent potential heated alr drculsting through the lowsr extraction duct 25 out. An
extraction fan 26 appliss suction in order fo cause alv to be drawn up and out the
extraction duct 27, In the mode of operation shewn in Figurs 3, the air handling unit is in
the spray cycle mode of use during which enclosed alr is filbered and extracted fram the
enclosure whilst fresh air is drawn through the inlet duct {which may be louvered in the
rear wall} and o the bumer for treatment. The inlet of air is driven by an inlet fan 29
which cauges the flow of air through the direct fired gas burmer 30 Into the top plenum 31
An inlet plenum 32 is also provided together with an inlet filter 33, in the mode of use
shown in Figure 3 8 two-way change-over flap box 34 is shown in a position whers fresh
alr is drawn o the burner by the inlet/recirculation fan 29 whilst extracted air is drawn

ot of the enclosurs via extractor fan 26.

Figure 4 shows an alternative mode of use where the two-way change-over Hap box 34
causes alr originating from the enclosurs to be re-dircddeted by the action of re-ciroulation
fan 29, In this mode of operation, the gas bumer 30 would potentially reheat the alr
obtained from the enclosure In order to sventually reach in the enclosure a temperature

suitable for the baking mode of operation. In this mode of use, whilst the figure shows
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that the extraction fan 26 may draw alr from the inlet, in practice the operation of the

extraction fan would not take place or be considerably reduced,

Figures 3 and 4 are examples of the provision of 5 full heat facility both on a spray and a
bake cycle which enables the drying of water based and two pack materials. In & preferred
embodiment, the alr handling plant may raise the temperature of the incoming air at a
temperature which could be as low as -5° Celsius to 22° Celsius to enable a suitable spray
temperature to be achieved. Similarly on the bake made of operation, & tempearature of
60° Celstus may be achlieved over the entire vehicle contained in the enclosure to ensure

complete curing of 2 pack materials,

iry & preferred embodiment, the booth automatically changes from spray to recirculation
once & peried of no paint spraying has taken place for more than 4 minutes. This action
may be controlied by 2 hot wire air flow sensor in the compressed air line to the spray gun
with an input into the PLC and in turn controls the automatic standby mode, reducing the
fan speed 10 25% and thus reducing the gas consumnption by 75%. Furthermore, the flap
box changes to reciroulation with the action of 2 pneumatic ram controlled by a solenoid,
The Hap box 34 may remain in recirculation mode until the painter applies further coats of

paint or changes to bake gyde.

The systems incorporated into the enclosure save @ significant amount of gas and
therefore prolong the iife of the gas bottles and reduce carbon emissions. Finally, the
exiracted air may be Altered via 3 two stage filter, reducing emissions below and
potentially substantially below 10mg per cublc meter of particle emissions o comply with

stringent environmaental requirements,

In summary, the vehicle enclosure may comprise & low bake oven for repairs and paintwork
on cars. The enclosure may advantageously be built of a single mono block unit which
may be easily transported, re-loaded and unloaded in a different location. When the
enclosure is a mono-block it allows the full painting and baking operation to be caried out,
producing first and second ternperature levels suitable for sach stage, in a transportable

mone-block in any detached isolated location and in any external temperature condition,
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Furtharmore, in a preferred ambodirment, it comprises its own direct gas-fired alr handling
unit with the spray and bake functions producing approximately 20° Celsius and 60°
Celsius respectfully. 1t will also have a fully integrated paint mixing ares, complets with

seif-containad gas storage, along with lockers for tools and equipment storage. In other

i

words, in a preferred embodiment, the enclosure comprises a fully self-contained spray
booth which may be convenlently transported across long distances as required. |t may
facilitate relatively small repairs to be made on the site of & car deslership rather than

requiring transport o & multi-stage body shop.

10 The following further aspects are also worth noting:
s g fully transportable paint workstation for conducting automaobile spray painting and
curing operations in g stand-slone facility;
¢ a potentially fully integrated air handling system and emission control systeny

s 3 fully integrated paint mixing room with paint storage options;

35 & aseif-contained gas storage to enabie the unit to be seil sufficlent;
+  areduction in emissions;
dug to the compaciness of the enclosure and s overall integrated nature, It lends itself to
raplid set-up i any appropriate site,
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CLAIMS

1. A transportable vehicle enclosure for painting a vehicle; said enclosure being
formed as a mono-block suitable for loading onto a transporter and unloading from
said transporter comprising side, front, rear, ceiling and floor portions, one of said
portions being configured to allow vehicular access; whereby, in use, said vehicle is
placeable within said enclosure; said enclosure further comprising an air handling
unit integral with said mono-block for respectively producing a first temperature
level within said enclosure suitable for a spraying mode of operation and a second

temperature level within said enclosure suitable for a baking mode of operation.

2. An enclosure according to claim 1, wherein said air handling unit
incorporates an upper air duct for outputting air into the enclosure at either said
first or second temperature level; and a lower extraction duct located towards a rear
portion of the enclosure’s floor portion; whereby air flows substantially diagonally

between said upper air duct and said lower extraction duct.

3. An enclosure according to claim 2, wherein said rear portion of said
enclosure incorporates said air handling unit and said lower extraction duct is

located adjacent to said air handling unit in said floor portion.

4, An enclosure according to any one of claims 1 to 3, wherein said air handling
unit incorporates a heater; said heater being a direct fired gas burner which is
capable of heating air in both said spraying mode of operation and said baking mode

of operation.

5. An enclosure according to claim 1, wherein said air handling unit
incorporates a heater; a fresh air inlet; and an airflow controller which in a first
position allows fresh air to flow to said heater and which in a second position allows

air to flow from inside said enclosure to said heater in order to re-circulate said air.

10
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6. An enclosure accerding to claim 5, wherein said airflow controller is
configured to automatically change from said first to said second position after a

predetermined period of time elapses during which no spraying occurs.

7. An enclosure according to claim 6, further comprises a spray gun with a
compressed air line; an air flow sensor being provided to sense the flow of air in said
compressed air line; said controller changes from said first position to said second

position dependent upon the detected presence or absence of air flow.

3. An enclosure according to any one of claims 1 to 7, which is rectangular in
plan view and the rear portion of said rectangular enclosure contains said air

handling unit.

9. An enclosure according to claim 8, wherein less than 34 of said rear portion of

said enclosure is occupied by said air handling unit.

10. An enclosure according to claim 2 or claim 3, wherein said floor portion is
formed of longitudinal and sideways extending struts; said lower extraction duct

being formed between said sideways extending struts.

11. An enclosure according to claim 2 or claim 3, wherein said lower extraction
duct incorporates a beam which forms a zigzag pattern; whereby passage ways are

provided for extracted air.

12. An enclosure according to claim 2 or claim 3, wherein said lower extraction

duct incorporates an extraction filter.

13. An enclosure according to any one of claims 1 to 12, wherein air emitted

from said enclosure passes through a two or more stage filter.

11
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14, An enclosure according to any one of claims 1 to 13, which is formed as a

single integral block for transportation.

15. An enclosure according to any one of claims 1 to 14, further comprising a

dryer unit which is displaceable within the enclosure.,

16. An enclosure according to claim 15, wherein said dryer unit is displaceable at
least longitudinally within the enclosure and rotatably at least about an axis normal

to the enclosure’s floor portion.

17. A transportable vehicle enclosure for painting vehicles comprising ceiling and
floor portions and a first, second, third and fourth side portions, wherein said first
and third and said second and fourth side portions are oppositely disposed, said first
side portion being configured to allow vehicular access; wherehy, in use, a vehicle
may be placed within said enclosure; said enclosure further comprising an air
handling unit for producing a first temperature level within said enclosure suitable
for a spraying mode of operation and for producing a second temperature level
within said enclosure suitable for a baking mode of operation; wherein said floor
portion comprises longitudinal and sideways extending struts; and wherein said air

handling unit is located inside said enclosure adjacent to said third side portion.

18. An enclosure according to claim 17, which is formed as a mono-block suitable
for loading onto a transporter and unlecading from a transporter, wherein said air

handling unit is integral with said mono-block.

19. An enclosure according to claim 17 or claim 18, wherein said air handling unit
incorporates an upper air duct for outputting air into a vehicle containing portion of

said enclosure at either said first or second temperature level.

20. An enclosure according to claim 19, wherein a lower extraction duct is
located adjacent to said air handling unit in said floor portion; whereby air flows

substantially diagonally between said upper air duct and said lower extraction duct.

12
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21. An enclosure according to any one of claims 17 to 20, wherein said air
handling unit incorporates a heater; said heater being a direct fired gas burner which
is capable of heating air in both said spraying mode of operation and said baking

mode of operation.

22. An enclosure according to any one of claims 17 to 20, wherein said air
handling unit incorporates a heater; a fresh air inlet; and an airflow controller which
in a first position allows fresh air to flow to said heater and which in a second
position allows air to flow from inside said enclosure to said heater in order to re-

circulate said air.

23. An enclosure according to claim 22, wherein said airflow controller is
configured to automatically change from said first to said second position after a

predetermined period of time elapses during which no spraying occurs.

24, An enclosure according to claim 23, further comprises a spray gun with a
compressed air line; an air flow sensor being provided to sense the flow of air in said
compressed air line; said controller changes from said first position to said second

position dependent upon the detected presence or absence of air flow.

25, An enclosure according to any one of claims 17 to 24, which is rectangular in

plan view.

26. An enclosure according to any one of claims 17 to 25, wherein less than % of

said third side portion surface is occupied by an air handling plant.

27. An enclosure according to claim 20, wherein said enclosure comprises said

lower extraction duct which is located between said sideways extending struts.

13
Date Regue/Date Received 2021-05-20



28. An enclosure according to claim 20, wherein said lower extraction duct

incorporates an extraction filter.

29. An enclosure according to any one of claims 17 to 28, wherein air emitted

from said enclosure passes through a two or more stage filter.

30. An enclosure according to any one of claims 17 to 29, which is formed as a

single integral block for transportation.

31. An enclosure according to any one of claims 17 to 30, further comprising a

dryer unit which is displaceable along a track within the enclosure.

32. An enclosure according to claim 31, wherein said dryer unit is displaceable at
least longitudinally along said track within the enclosure and rotatably at least about

an axis normal to the enclosure’s floor.

33. An enclosure according to any one of claims 17 to 32, wherein said third side
portion houses both said air handling unit and a store which is accessible through an

internal door.

14
Date Regue/Date Received 2021-05-20



CA 02913522 2015-11-25
PCT/GB2013/051999

WO 2014/016606

FlG. |




L.
2
oo
%
L ey
™
o d

DN

&

s
N

sy
g &
Taoden

PCT/GB2013/051999

“\}\\\\

\\
\\\

oo

S
N
3

e

« R R

o

Yo

o
e
oo

[N,

ooy

SEESESERT PR

LA

e

e

7. 7
P %
Wit § e
P s
crrrreeeeres e,

7

\\\\
"
—
AN
\\“\-;-;:\A

e,
7 \2 = 1

7

s
g
o
—~
o

LY

raerrereres

oo

o

——
—
=

N

o

o

3

P W

o
S
W

So

7

o
=

s,
.

CA 02913522 2015-11-25

o~
oo

onaton

N
y

R R T

s

>

JESt

o

e
N
§
Y
woaad

(EEN
o~

7 H
/% :
1] &
454 Pt
L& ) [
7 i Y
F 2T ...V
iR Poeoceenr o
i sy 2
il 7
g 551t i
Yol 7
R
REAY)
N
RS e
LERLML T
PR e, %
LR e,
LR T el
b -
o e, 1 ¥s
%, ety s,
R . e
, et e
oty
0
b d

N
oo

N

{
LY

s

§

L

§
Ry S

TR

%
k) 3

N
N

lrrereecseernpemmmncecccssmmments

)

Oty ity

Lo

reses, it
i SOTTOS

S8

s aasat IR
d
B

e
vrn:
Ry
S
-
>

o
N

s

§
it

3
g

L N—
™

e

e,
el
amanmaannnanewns s

ArsaERR AT L
A

:\$\

-
Tt el

-

.

&
¢

-
ety
S ererrr et

s

,
s "
R ——

R s,

kY

~
~ o
T s s

A

N
\

N\

£y
et
.

M
N
o
o
ey

e

™

s

T it

Pl

“nrd

eeey

S

N
adonaaditone)

o

Nanas

BEUEEE

o

o

N
[EERRRRTRS T

e

¥

—
Ly
l\\\\\\\,\\

¥

WO 2014/016606

SN
X3

S

W

e
Sy
W N

S

st
&




CA 02913522 2015-11-25
PCT/GB2013/051999

WO 2014/016606

£,

§  eryy
%, £
m\.w “\\ N
; 77
j /
% k4
m ot s e oeo‘ 0. 1 g ““ s
i % S.ve i Aprres  pree, {
‘ 74 m
“\ o S olek sy grargecigs » % \\w m
\ 7 7 ‘\ 7 Y o \\ \\. . H
. N “, ] 7
\ “ “ |
3
. L |
| s ", 7
\ m 7~ R \\\sx\ . \
7 ] e P, = Y
%, . i
\ \\ “\x %, % Y, H \ 7,
2 % ] ey Sl s
3 4y
m 4 | 74t
2,
\ AL ter s rp e tps e npan %, \
m ) ettt P m
\ % m .
. % i Z
7 s, ; 7
7 / 7
7 {s gk, .
“ sl ey .
bl b Y %%, \ / .
7 Lr A 7
7 7
P Z
o \ 7 .
.\\ée\%\NS\S “ % ) “
ko \ 2 e renrese et \
beens, Z 4 % o resiineres oS \
Z 7 i 7
% w ‘ 4 S “
§7 % 7 g % s Z
o, 7 } / e 7
o, / ; R W 7
Z 0, 7 4 ! g 9% 1 B 7
s s ) I
\ N\C\\k\\\\\s Q\\\\\\s.ku.&»\\\\:\v\\u\\“e\\n\\nn&gmﬁm&&\@%@\ow\n«nﬁnﬁ S R w
“ i ;. o §\M\§\“\\\\h¥§$ﬁ§\\ \\E...Sam
g # (A
7 ’ ‘ 7 - L
\ 7 i ", ] o - “\\\ Vsl
% 7 : » % o Yl
7 e e, . m “\ “\\
Y goon PR Y . O
(W e # & R 5 buvwepensffres
et F, ? 7 et 4 Y H G sy Bocrrsclprone
o %, p % ) % Yrraetlrirrry” %
A 1% T T S I -
ety S e P
4 PR H risrrsaeertth G
i4 4" L e
i, P
£ g, w\ .. Py o \\\
%, =
\\\. 7 Yl
W g



PCT/GB2013/051999

P

=

o

L=
o

™,

A
-~

S

74

AN

S

%
%,
%,

s v ey

72 et cantiptin.

ki
%
% i
qeeyey \\M oproprepercyerey - P |
z \\\\
.
7 7
.
]
A P2 s \

R
N 3

Z

CA 02913522 2015-11-25

WO 2014/016606

\\\\\\\ Q3

R

N

s

ssssrsssse. e
i

e

3
e
-

A
N

%

Y
N
N

e
ANt

¥

N—
NG
e
s

e

= 7
Gporereee
m\\i\\\\\\

for

sy

e

g

X

\\\\\\\\\\\E\

I W
I
7
7

Grrsmeore

i

s s
i

s s s PP Sttt g

Frreecreess,

Sprrrrririrs
s rsnE A,

7
7
m
7
\
W , 1
m 7 %, e “
. 5 T
7 ? |
Z 7 % iy o,
7 7 iy 7
m 7 y m /o
7 B
“ .W\E:SE..E A “
\ % e
i 7 .
. i 43400, .
. e m .
. 7 i G ; b
g, m o m
gy \ Z .
7 ‘ S 7
“ H P R &
3 7 P I 7
Z H 2 rrrennnene st
“ s t\\\&\“\\\V\\\“ - 7 nnronear ettt “
\ o A e A \
. .
. .
. m
_ .
7






	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	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 - CLAIMS
	Page 13 - CLAIMS
	Page 14 - CLAIMS
	Page 15 - CLAIMS
	Page 16 - CLAIMS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - REPRESENTATIVE_DRAWING

