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(57) Abrégée/Abstract:
The device comprises a body provided with bypass ports embodied therein and an insert with a jet pump and sealing elements.

"he Insert comprises a pass channel, a channel for supplying an active medium to the pump nozzle, a channel which is used for

T e R
a0 -:::; - ~'
. H
Ao Ay ."'.

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

- SRR RO S 2 A\-‘
OPIC - CIPO 191 -




CA 2644571 C 2011/09/27

anen 2 0644 571
13) C

(57) Abrege(suite)/Abstract(continued):

supplying a pumped-out medium to the pump and which communicates with the pass channel and an output channel connected
to an annular space. A mounting seat for a sealing unit is embodied In the pass channel above the channel for supplying the
pumped-out medium. Saild mounting seat Is provided with an axial channel for passing a cable, which Is used for moving
Instruments along the well bore, therethrough and through the pass channel. An axially movable spring-loaded steady bush
provided with bypass holes Iin the wall thereof Is arranged In the body. The insert provided with the pump Is placed on the mounting
seat embodied In the bush. An annular recess limiting the bush displacement is embodied In the body. The output channel Is
connected to a body surrounding space when the bush is In the lower position thereof and the bypass ports are closed by the
steady bush wall when the bush Is In the top position. Said invention makes it possible to reduce a time for a well examination and

development.
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(54) HasBanue m3oéperenus: CKBAXXUHHASI CTPYMHAS VCTAHOBKA U CITOCOB EE PABOTHI

(57) Abstract: The device comprises a body provided with bypass ports
22 embodied therein and an insert with a jet pump and sealing elements. The
insert comprises a pass channel, a channel for supplying an active medium
to the pump nozzle, a channel which is used for supplying a pumped-out
medium to the pump and which communicates with the pass channel and
an output channel connected to an annular space. A mounting seat for a
sealing unit is embodied in the pass channel above the channel for supply-
ing the pumped-out medium. Said mounting seat is provided with an axial
channel for passing a cable, which is used for moving instruments along the
well bore, therethrough and through the pass channel. An axially movable
spring-loaded steady bush provided with bypass holes in the wall thereof is
arranged in the body. The insert provided with the pump is placed on the
mounting seat embodied in the bush. An annular recess limiting the bush
displacement is embodied in the body. The output channel is connected to a
body surrounding space when the bush is in the lower position thereof and
the bypass ports are closed by the steady bush wall when the bush is in the
top position. Said invention makes it possible to reduce a time for a well
examination and development.

YCTaHOBKA  COACPXKMUT  KOPIYC, B  KOTOPOM

BBIIIOJIHEHbl MEPENMYCKHbIE OKHA, U BKJaAblll CO CTPYWMHbLIM HAcOCOM H
VILIOTHUTC/IbHbIMU DJIeMEHTaMM. B0 BKIaabllIe BbIIOJAHEHLI KaHAJbI:
MPOX0O/JHOH, NOJABOJa aKTUBHOU CPEAbl B COILIO HACOCA, I10/B0OJA B HACOC
OTKa4YMBACMOM Cpe/ibl, COOOILECHHbIN ¢ NPOXOAHbIM KAHAJIOM, U BBIXOJIHOM,
COOOIUECHHBIM ¢ 3arpyOHLIM NOpocTpaHCTBOM. Haja kananoM nojasoaa
OTKa4YUuBaeMOU CPeJibl B IPOXOJHOM KAaHAJE BLIIIOJHEHO I10CAJA0UYHOE MECTO
JUIA TEPMETUIUPYIOLIEIO v3ja. B mocieaHeM BbIIOJHEH OCEBOM KaHall
JJIS1 OPOIYCKA YEPE3 HEro M NPOXOJHOM KaHan Kadens, nepeMelaruero
BJIOJIb CTBOJIA CKBAKUHBI IIPpUOOPLL. B KOpIiyCce yCTaHOBICHA OABUKHAS B
OCEBOM HaIlpaB/JICHUU NOAOPYKUHEHHA ONOPHAs BTYJKA ¢ HEePENYyCKHbIMU
OTBEPCTUAMM B CTeHKE. Ha BLITIOJIHEHHOE BO BTYJKE [10CAN0YHOE MECTO
YCTAHOBJICH BKJAAbllll ¢ HACOCOM. B KOpmyce BbIIOJHEHA KOJIblEBas
pacTovkKa,

OIPaHUUYMBAIOILASA [IEPEMEILICHUE BTYJIKMU. B HuxHeM

IIOJIOKEHUHM BTYJIKM BbIXO/IHOM KaHaJ COOOLIEH C OKPYKAUIMM KOPILYC IPOCTPAHCTBOM, @ B BEPXHEM €€ HOJIOKECHUM [IEPENY CKHbIE
OKHA KOPIlyCa NEPEKPhITbl CTEHKON ONOPHOM BTYJIKU. B pe3yabrare 10CTUracTes COKpalleHUue CPOKOB UCCICAOBAHUN U

[npooonixcenue na cieoywieu cmparnuye |
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WELL JET DEVICE AND THE OPERATING METHOD THEREQOF

Kield of the Invention

This invention relates to pumping equipment, primarily to well jet devices for testing oil

~ and gas wells and to an operating method thereof.

Prior Art

A well jet device 1s known, which comprises a jet pump installed on a flow string and a

geophysical instrument arranged below the said jet pump in the said flow string (RU 2059891
Cl).

The same patent document teaches a method of operating a well jet device, comprising
feeding an active medium along a pipe string to the nozzle of a jet pump, which medium, while
exiting, draws a pumped liquid medium to a mixing chamber, medium mixture is fed from the
mixing chamber to a diffuser where the flow kinematic energy is partially transformed to
potential energy, and the medium mixture is fed from the diffuser along the pipe string annular
space to a consumer; physical parameters of the pumped out medium and the producing
formation (1.e., pressure, density, gas saturation, solid-phase content, temperature, flow velocity,
tflow rate, etc.) are measured with the use of a instrumentation unit comprising emitters and
detectors-transducers of physical fields, measurements being transferred by a cable to the
surface; required measurements are taken and an optimal operating mode for the jet pump is
selected by changing the active medium flow rate and pressure; and, when necessary, the
pumped-out medium and the producing formation are treated (by heating, ultrasonic crushing of

the mud, etc.) with the use of physical field emitters.

The above device and the method of operating thereof enable to pump a variety of

produced media, e.g., o1l, out of a well, and simultaneously treat and study both a produced

medium and the near-wellbore area of the formation.
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However, this device does not provide for operative replacement of the nozzle without

lifting the flow string to the surface.

The closest to this invention as to the technical essence and the achieved result 1s a well
jet device comprising a body with bypass ports and an insert with a jet pump, said insert having a
pass-through channel, a channel for supplying an active medium to the jet pump nozzle, a
channel for supplying a pumped-out medium to the jet pump, this channel being in
communication with the pass-through channel, and an output channel, a mounting seat for a
sealing unit being made above the channel for supplying a pumped-out medium in the pass-
through channel, the mounting seat being provided with an axial channel for passing a cable or a
wire through it and through the channel for supplying a pumped-out medium for the purpose of
attaching wellbore instruments and equipment thereto below the jet pump in the wellbore with
the possibility of moving them along the wellbore when the jet pump is or is not in operation, the
output channel being in communication with the body inner cavity above the jet pump, and the

insert being provided with sealing elements (US 2004/0071557 Al).

The same patent also teaches a method of operating the well jet device, which comprises
lowering a pipe string with a packer and the body in a well, arranging the packer over a
producing formation, bringing the packer into the working position, thus separating the wellbore
annular space around the pipe string, lowering an insert with a jet pump and a sealing unit as
well as instruments and equipment on a cable into the pipe string, fixing the insert with the jet
pump 1n the body by a fixing mechanism, pumping an active medium into the wellbore space
around the pipe string, which medium, while exiting the pump nozzle, is formed into a stable jet
drawing a surrounding medium into the jet pump, which results in pressure reduction first in the
channel for supplying a pumped-out medium and then in the under-packer space of the wellbore,
thus creating pressure drawdown on the producing formation, then a medium mixture comes
from the well to the surface along the pipe string due to the working medium energy, parameters
of the pumped-out medium being monitored during pumping out the formation fluid with the use

of the instruments and equipment that are arranged on the cable, while acting on the producing

formation with physical fields.

The above well jet device and the method of operating it enable to conduct various
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technological operations in a wellbore below the level at which the jet pump is arranged,

including those involving reducing pressure differential above and under the sealing unit.

However, this device does not enable to utilize its capabilities in full due to the fact that
1ts design capabilities are insuftficient for studying producing formations in a well and when

pumping acid solutions or hydrofracturing fluids into a formation.

Summary of the Invention

The objective of this invention 1s to expand technological capabilities of a well jet device

for using 1t when carrying out various studies and other operations in wells.

The technical effect achieved after implementation of the invention is lessened times of

studies, repairs and development of wells as well as improvement in reliability of information on

physical properties of producing formations.

The stated objective 1n respect of the device i1s solved and the stated technical effect is

achieved due to that the well jet device comprises a body with bypass ports and an insert with a
jet pump, the insert having a pass-through channel, a channel for supplying an active medium
into the jet pump nozzle, a channel for supplying a pumped-out medium to the jet pump which is
in communication with the pass-through channel, and an output channel, a mounting seat being
made 1n the pass-through channel above the channel for supplying a pumped-out medium, a
sealing unit being installed on the mounting seat, and an axial channel being made in the sealing
unit for passing a cable or a wire through it and the pass-through channel for the purpose of
installing on said cable or wire below the jet pump in a well downhole instruments and
equipment with the possibility of moving them along the wellbore when the jet pump is or is not
operated; the output channel is in communication with the well annular space, and sealing
elements are 1nstalled on the insert, an axially movable bearing sleeve, which is spring-loaded
against the body, is installed in the body, and the insert with the jet pump is arranged on the
mounting seat made in the bearing sleeve, said bearing sleeve being provided with bypass
openings made in its wall, an annular recess being made in the body, which limits by its ends

movement of the bearing sleeve, and, when the bearing sleeve is in its lower position, the output

(S
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channel is in communication through the bypass openings and the bypass ports, and, when the

bearing sleeve is in its upper position, the body bypass ports are closed by the wall of the bearing

sleeve.

The stated objective in respect of the device is solved and the technical effect 1s achieved

also due to that additional sealing elements may be installed on the bearing sleeve both above

and below the bypass openings.

The stated objective in respect of the method is solved and the technical effect is achieved
due to that the method of operating the well jet device comprises lowering the body provided
with bypass ports and with a spring-loaded bearing sleeve having bypass openings, the body
bypass ports being closed by the wall of the bearing sleeve which is in its upper position under
the action of the spring, lowering an insert with a jet pump into a well on a cable or a wire, said
cable or wire being preliminarily passed through the axial channel of the sealing unit as well as
through the pass-through channel of the insert, installing the sealing unit on the mounting seat 1n
the pass-through channel, attaching downhole instruments and equipment, e.g., a well-logging
instrument for registration of a formation fluid inflow profile, to the lower end of the cable or the
wire, installing the insert together with the jet pump and the sealing unit on the mounting seat of
the bearing sleeve, and arranging downhole instruments and equipment with the use of the cable
or the wire at a pre-defined depth in the well below the body, supplying a pressurized active
medium, e.g., water, a salt solution or oil, along the pipe string, thus moving the spring-loaded
bearing sleeve together with the insert and the jet pump to the lowermost position for aligning
the bearing sleeve bypass openings with the body bypass ports, and supplying an active medium
through the channel for supplying an active medium to the jet pump nozzle, which medium,
while exiting the nozzle, forms a stable jet causing pressure reduction first in the channel for
supplying a pumped-out medium and then also in the inner cavity of the pipe string below the jet
pump body, thus creating a pressure drawdown on a producing formation in the well and
drawing a formation fluid, as pumped out of the well, into the jet pump, monitoring, while
pumping out a formation fluid, parameters of the pumped-out formation fluid and physical
parameters of the producing formation along the well bore with the use of the downhole

instruments and equipment installed on the cable or the wire, as well as perforating formations in
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the pressure drawdown mode, carrying out selective sonic action on a formation and taking
downhole samples at a bottom-hole pressure controlled with the jet pump, then stopping
supplying the active medium, thus moving the bearing sleeve together with the insert 1n its upper
position under the action of the spring and isolating the inner cavity of the pipe string from the
annular space, and then extracting the insert together with the jet pump and the downhole

instruments and equipment to the surface with the use of the cable or the wire.

The stated objective in respect of the method 1s solved and the technical effect 1s achieved
due to that, after extracting the insert with the jet pump to the surface, an acid solution or a

hydrofracturing liquid may be pumped into the under-packer space along the pipe string.

The stated objective in respect of the method is solved and the technical effect 1s achieved
due to that, after extracting the insert with the jet pump to the surface, a flexible tube may be
passed through the pipe string and the body to the well bottom for the purpose of cleaning it and
the near-well area of the formation from propant, sand and other contaminants, after which a

grouting mortar may be pumped to the well along the flexible tube for the purpose of carrying

out water-insulation work or making cement bridging.

An analysis of the inventive well jet device after operation shows that work intensity of
well studies may be improved by expanding a range of operations and studies that may be carried
out in a well without lifting a well jet device to the surface. Making the body of the well jet
device with a bearing sleeve that is spring-loaded against the body enables to close the bypass
ports during carrying out some technological operations and, thus, separate the body inner cavity
and space surrounding the body. When necessary, the insert with the jet pump may be removed
from the bearing sleeve, and a flexible tube may be passed through the pipe string and the
bearing sleeve of the well jet device for the purpose of flushing the well bottom or making a
cement bridging. Thus, this operation may be carried out without lifting the pipe string to the
surface, which sharply reduces time necessary for additional technological operations on
studying and treating a producing formation. Also, an acid solution and/or a hydrofracturing
fluid may be pumped through the pipe string and the bearing sleeve. Then, the insert with the jet
pump may be returned to the mounting seat in the bearing sleeve for the purpose of continuing

operations on studying, testing and repairing wells as well as for removing reaction products



CA 02644571 2008-08-29

after treating a producing formation with chemical agents or removing a hydrofracturing fluid
after its use for treatment of a producing formation. In the result, by operating the inventive well

jet device it is possible to study wells in different modes, both before and after treatment of a

producing formation.

In the result, the objective of the invention is achieved — technological capacities of a well

- jet device, which is used for conducting various studies of formations and carrying out other

operations in wells, are expanded.

Brief Description of the Drawings

Figure 1 shows a longitudinal section of the inventive device with a body and a bearing

sleeve.

Figure 2 shows a longitudinal section of the inventive device with an insert arranged in a

bearing sleeve.

Figure 3 shows a longitudinal section of the inventive device with an insert removed and

a flexible tube passed through the pipe string and the body.

Description of the Preferred Embodiment

The mventive well jet device comprises a body 1 with bypass ports 2 and an insert 3 with

a Jet pump 4. A pass-through channel 5, a channel 6 for supplying an active medium to the
nozzle 7 of the jet pump 4, a channel 8 for supplying a pumped-out medium to the jet pump 4,
which 1s in communication with the pass-through channel 5, and an output channel 9 are all
made 1in the insert 3. Above the channel 8 for supplying a pumped-out medium a mounting seat
10 1s made 1n the pass-through channel 5, on which a sealing unit 11 is arranged, and an axial
channel 12 1s made in the latter with the possibility of passing through it and through the pass-
through channel a cable or a wire for arranging downhole instruments and equipment on any of
them below the jet pump 4 with the possibility of moving them along the wellbore when the jet

pump 4 1s or 1s not operated. The output channel 9 is in communication with the well annular
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space, and sealing elements 15 are installed on the insert 3. An axially movable bearing sleeve

16, which is spring-loaded against the body 1, is installed in the body 1, and the insert 3 with the
jet pump 4 is installed on a mounting seat 17 made in the bearing sleeve 16, the bearing sleeve
16 being provided with bypass openings 18 made in its wall. An annular recess 19 1s made 1in the

body 1, which limits movements of the bearing sleeve 16 by its ends, when the bearing sleeve 16

is in its lower position the output channel 9 is in communication with space surrounding the body

1 through the bypass openings 18 and the bypass ports 2, and when the bearing sleeve 16 1s 1n 1ts
upper position the bypass ports 2 of the body 1 are closed by the wall of the bearing sleeve 16.

Additional sealing elements 20 are installed on the bearing sleeve 16 over and under the

bypass openings 18. The bearing sleeve 16 1s spring-loaded by a spring 21.

The proposed method of operating the inventive well jet device may be described as

follows.

The body 1 with the bypass ports 2 and the spring-loaded bearing sleeve 16, as installed
in it and has the bypass openings 18, is lowered 1nto a well, the bypass ports 2 of the body 1
being closed by the wall of the bearing sleeve 16 which is in its upper position under the action
of the spring 21. The insert 3 with the jet pump 4 1s lowered into the well on the cable or the wire
13, the cable or the wire 13 being preliminarily passed through the axial channel 12 of the
sealing unit 11 as well as through the pass-through channel 5 of the insert 3. The sealing unit 11
is installed on the mounting seat 10 in the pass-through channel 5. Downhole instruments and
equipment 14, e.g., a well logging device, are attached to the lower end of the cable or the wire
13, then the insert 3 with the jet pump 4 and the sealing unit 11 1s installed on the mounting seat
17 of the bearing sleeve 16, and the downhole instruments and equipment 14 are arranged with
the use of the cable or the wire 13 at a pre-defined depth below the body 1 in the well. Then, a
pressurized active medium, €.g., water, a salty solution or oil, 1s supplied along the pipe string
22, thus moving the spring-loaded bearing sleeve 16 together with the insert 3 with the jet pump
4 to its lowermost position, aligning the bypass openings 18 of the sleeve 16 with the bypass
ports 2 of the body 1, and the active medium 1s supplied through the channel 6 for supplying an

active medium to the nozzle 7 of the jet pump 4, which medium, while exiting the nozzle 7,

forms a stable jet causing pressure reduction first in the channel 8 for supplying a pumped-out
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medium and then also in the inner cavity of the pipe string 22 below the jet pump body, thus

creating a pressure drawdown on a producing formation in the well and drawing a formation
fluid, as pumped out of the well, into the jet pump 4. While pumping out a formation fluid,
parameters of the pumped-out formation fluid and physical parameters of the producing
formation along the well bore are monitored with the use of the downhole instruments and
equipment 14 installed on the cable or the wire 13, as well as formations are perforated 1n the

pressure drawdown mode, selective sonic action is exerted on a formation and downhole samples

are taken at a bottom-hole pressure controlled with the jet pump 4.

Then, the active medium supply is stopped, thus moving the bearing sleeve 16 together
with the 1nsert 3 1n its upper position under the action of the spring 21 and 1solating the inner
cavity of the pipe string 22 from the annular space, and then the insert 3 together with the jet

pump 4 and the downhole instruments and equipment 14 1s extracted to the surtace with the use

of the cable or the wire 135.

After extracting the insert 3 with the jet pump 4 to the surface, an acid solution or a
hydrofracturing liquid may be pumped into the under-packer space of the well along the pipe

string 22.

After extracting the insert 3 with the jet pump 4 to the surface, a flexible tube 23 may be
passed through the pipe string 22 and the body 1 to the well bottom for the purpose of cleaning
the well bottom and the near-well area of the formation from propant, sand and other
contaminants, after which a grouting mortar may be pumped to the well along the flexible tube

for the purpose of carrying out water-insulation work or making cement bridging.

Industrial Applicability

This invention may be used in the oil-and-gas industry for testing wells after drilling or
during their underground repairs for the purpose of intensifying hydrocarbon production rates or

Increasing intake capacities of injection wells.
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Claims

1. A well jet device comprising a body with bypass ports and an insert with a jet
pump, the insert having a pass-through channel, a channel for supplying an active medium 1nto a
jet pump nozzle, a channel for supplying a pumped-out medium to the jet pump which 1s in
communication with the pass-through channel, and an output channel, a mounting seat being
made in the pass-through channel above the channel for supplying a pumped-out medium, a
sealing unit being installed on the mounting seat, and an axial channel being made in the sealing
~ unit for passing a cable or a wire through it and the pass-through channel for the purpose of
installing on said cable or wire below the jet pump in a well downhole instruments and
equipment being movable along the wellbore, the output channel being in communication with a
well annular space, and sealing elements are installed on the insert, characterized in that an
axially movable bearing sleeve, which is spring-loaded against the body, is installed in the body,
and the insert with the jet pump is arranged on a mounting seat made in the bearing sleeve, said
bearing sleeve being provided with bypass openings made in its wall, an annular recess being
made in the body, which limits by its ends movement of the bearing sleeve, and, when the
bearing sleeve is in its lower position, the output channel 1s in communication with space

surrounding the body through the bypass openings and the bypass ports, and, when the bearing

sleeve is in its upper position, the body bypass ports are closed by the wall of the bearing sleeve.

2. A well jet device as claimed in Claim 1, characterized 1n that additional sealing

elements are installed on the bearing sleeve and under the bypass openings.

3. A method of operating a well jet device comprising lowering its body provided
with bypass ports and with a spring-loaded bearing sleeve having bypass openings, the body
bypass ports being closed by the wall of the bearing sleeve which is in its upper position under
the action of the spring, lowering an insert with a jet pump on a cable or a wire into a well, said
cable or wire being preliminarily passed through an axial channel of a sealing unit as well as

through a pass-through channel of the insert, installing the sealing unit on a mounting seat in

9
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the pass-through channel, attaching downhole instruments and equipment to a lower end of the

cable or the wire, installing the insert together with the jet pump and the sealing unit on the
mounting seat of the bearing sleeve, and arranging the downhole instruments and equipment with
the use of the cable or the wire at a pre-defined depth in the well below the body, supplying a
pressurized active medium along a pipe string, thus moving the spring-loaded bearing sleeve
together with the insert and the jet pump to a lowermost position for aligning the bearing sleeve
bypass openings with the body bypass ports, and a channel for supplying an active medium to a
jet pump nozzle, which medium, while exiting the nozzle, forms a stable jet causing pressure

' reduction ﬁrst 1n a channel for supplying 'a bumped-out medium and then also in an inner cavity
of the pipe string below the jet pump body, thus creating a pressure drawdown on a producing
formation in the well and drawing a formation fluid, as pumped out of the well, into the jet
pump, monitoring, while pumping out the formation fluid, parameters ot the pumped-out
formation fluid and physical parameters of the producing formation along the well bore with the
use of the downhole instruments and equipment installed on the cable or the wire, as well as
perforating formations in the pressure drawdown mode, carrying out selective sonic action on a
formation and taking downhole samples at a bottom-hole pressure controlled with the jet pump,
then stopping supplying the active medium, thus moving the bearing sleeve together with the
insert in its upper position under the action of the spring and isolating the inner cavity of the pipe
string from an annular space, and then extracting the insert together with the jet pump and the

downhole instruments and equipment to the surface with the use of the cable or the wire.

4. A method as claimed in Claim 3, characterized in that an acid solution or a

hydrofracturing fluid is pumped into an under-packer space of the well along the pipe string.

5. A method as claimed in Claim 3, characterized in that a flexible tube may be
passed through the pipe string and the body to the well bottom for the purpose of cleaning it and
a near-well area of the formation from propant, sand and other contaminants, after which a
grouting mortar may be pumped to the well along the flexible tube for the purpose of carrying

out water-insulation work or making cement bridging.

10



9 1.1
. N hAY B N —

wﬂ Q| o~ — _ o
_

207 SN

. _ \/ “
NN
NN

N ARANANUNUNARNRN e NN | L

> N\ANAAANNNNNN . : NWNZZ1

>
—t




CA 02644571 2010-08-17

2/3

22

/|

.—- SRR |

XX S X T AR -
(655, ’a_?fzw?«égw///ga.' NN
R 722000 0 r—2

N2 A AV AT A4
4

mwwowowowowowowowowowowow

o - O O

OUENUOMUNNANAANNNNNNRNNNNNNY T [ N
- Y 0, \/////////
S Fed \\\ »
Vrerseranssss s N,

21

G

_-«- /.-

<
yo—y

FIG. 2



CA 02644571 2008-08-29

3/3

22

-
N

—

7770




22

15

< o~
bl IS L T gl e =

20
21

Shypmpraipmemiegye o lani L L g Ll 7l 7277 7
R\
ﬂ‘J ’4’4 v CAoV ALV vV

N NN
Iy |
R N
(/) 7 ARSI AN, 1/! /.A. % ./.ﬂ S

NA0077% \/

= NN Bl NN

mi=ully

L e g oo 772 Z
e

N =t o ~r



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	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 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

