Office de la Proprieté Canadian CA 2530895 C 2009/09/15

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 530 895
Findustrie Canada Industry Canada 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2005/12/20 (51) CLInt./Int.Cl. F24F 77/00(2006.01),

(41) Mise a la disp. pub./Open to Public Insp.: 2006/06/21 Fz24F 5/00(2006.01)
(72) Inventeurs/Inventors:

(45) Date de delivrance/lssue Date: 2009/09/15 JANG. JI YOUNG KR:

(30) Priornte/Priority: 2004/12/21 (KR2004-109707) SONG, CHAN HO, KR;
PARK, JEONG TAEK, KR;
HWANG, YOON JEI, KR

(73) Proprietaire/Owner:
LG ELECTRONICS INC., KR

(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : INSTALLATION DE CONDITIONNEMENT D'AIR AVEC MULTIPLES APPAREILS INTERIEURS ET

EXTERIEURS, ET SYSTEME DE COMMANDE CONNEXE
(54) Title: AIR-CONDITIONING SYSTEM WITH MULTIPLE INDOOR AND OUTDOOR UNITS AND CONTROL SYSTEM

THEREFORE

b
]
i |
I
I
e b
T 1
| I T
S
I
I
[ I
I
I
\\4: I
[
CD} 1
[
— T
(N |
I
U
v
A
o
([
I |
i
1
1
11 1
[
1
J

-----

' WPy SVN s v B oy Wy — vyl — — W— W~

r——*——.-—-h-p——q..-p_—.__,,...__,_._.____....j

I -_— - —n_‘l‘———v1~——v—-ﬂ_———-—

V.
-
Y,
a
iﬂ
=
n

T TN ey —r TEEE B Al s s o b sy v s B — oy o e

L—— —— — W e rd W —— v — i — vy Wik ] s o - — —

g
/
™
e —— e m e - L
g
s
NN

(57) Abréegée/Abstract:
An air conditioner, in which a controller Is Installed separately from a plurality of indoor units and a plurality of outdoor units so that

only the controller is added and conventional outdoor units are used when plural indoor units are required, thereby reducing costs
due to the omission of other outdoor units. The controller determines whether or not the outdoor units are respectively operated
according to a signal of a temperature sensing unit, and selectively operates the outdoor units according to a required capacity,

thereby Increasing the operating efficiency of the air conditioner.
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AIR CONDITIONER

ABSTRACT OF THE DISCLOSURE

An alr conditioner, 1in which a controller 1is
installed separately from a plurality of 1indoor units
and a plurality of outdoor units so that only the
controller 1s added and conventional outdoor units are
used when plural i1ndoor units are required, thereby
reducing costs due to the omission of other outdoor
units. The controller determines whether or not the
outdoor units are respectively operated according to a
signal of a temperature sensing unit, and selectively
operates the outdoor units according to a required

capacity, thereby increasing the operating efficiency of

the air conditioner.
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ATR-CONDITIONING SYSTEM WITH MULTIPLE INDOOR AND OUTDOOR

UNITS AND CONTROL SYSTEM THEREFORE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an alr conditioner, and
more particularly to an air conditioner, 1n which a controller
is installed separately from a plurality of 1ndoor units and a
plurality of outdoor units so that only the controller 1is
added and conventional outdoor units are used when plural
indoor units are required, thereby reducing costs due to the

omission of other outdoor units.

Description of the Related Art

Generally, alr conditioners 1include a heating apparatus
for heating an 1ndoor space, a cooling apparatus for cooling an
indoor space, and an alr purifier for purifying air, thereby
providing a comfortable environment for people. Particularly, a
unitary alr conditioner uses duct-shaped indoor units for
cooling or heating a plurality of chambers.

FIG. 1 1s a circult diagram schematically illustrating a
conventional air conditioner.

As shown 1n FIG. 1, the conventional alr conditioner
comprises one outdoor unit 10, one indoor unit 20, and
refrigerant pipes 30 for connecting the outdoor unit 10 and
the i1ndoor unit 20 to each other so that a refrigerant is
circulated 1in the air conditioner through a refrigerating

cycle, thereby cooling or heating an indoor space.
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A compressor 12 for sucking a refrigerant in a
low-temperature and low-pressure gaseous state and
compressing the refrigerant 1nto a high-temperature and
high-pressure state and a condenser 14 for condensing
the refrigerant 1in the high-temperature and high-
pressure state, supplied from the compressor 12, by
radiating heat from the refrigerant using outdoor air
are 1nstalled 1in the outdoor unit 10. An expansion
device 22 for expanding the refrigerant, supplied from
the condenser 14 through the refrigerant pipes 30 of the
outdoor unit 10, i1nto a low-temperature and low-pressure
state 1s 1nstalled in the indoor unit 20.

The refrigerant pipes 30 of the outdoor unit 10
and the refrigerant pipes 30 of the indoor unit 20 are
interconnected by service valves 32.

In the above conventional split air conditioner,
when the 1i1ndoor unit 20 1s switched on, the compressor
12 1s driven. Then, the refrigerant 1in the high-
temperature and high-pressure state 1is discharged from
the compressor 12, and is 1introduced into the condenser
14 .

The refrigerant, introduced into the condenser 14,
is condensed by exchanging heat with outdoor air, and is
discharged from the condenser 14. Then, when the
refrigerant, discharged from the condenser 14, passes
through the expansion device 22, the refrigerant 1is
decompressed 1nto a low-temperature and low-pressure
liguild state. The refrigerant 1in the low-temperature
and low-pressure liquid state 1s sucked 1into an
evaporator 24 of the indoor unit 20.

The refrigerant, sucked 1into the evaporator 24,

cools i1ndoor air by exchanging heat with the indoor air.
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Then, the refrigerant is discharged from the evaporator 24,
and is supplied again to the compressor 12. Thereby, the
refrigerant 1s cilrculated.

Since one outdoor unit 10 is connected to one 1ndoor
unit 20 in the conventional air conditioner, when a plurality
of indoor units 20 for cooling or heating a plurality of
chambers are required, a plurality of outdoor units 10 are
respectively connected to the indoor units 20.

SUMMARY OF THE INVENTION

In accordance with one aspect of the invention there 1is
provided an air conditioner, which comprises a controller for
interconnecting a plurality of indoor units and a plurality of
outdoor units so that the plural indoor units can be operated
using conventional outdoor units, thereby reducing costs due
to the omission of other outdoor units.

In accordance with one aspect of the invention there 1is
provided an air conditioner. The alr conditioner i1ncludes a
plurality of indoor units, a plurality of outdoor units
connected to the indoor units, and a temperature sensing unit
installed indoors for sensing the temperature of indoor air
and producing a signal representing the temperature of the
indoor air. The air conditioner also 1includes a flow rate
controller provided between the indoor units and the outdoor
units for adjusting flow rates of a refrigerant introduced

into each of the i1ndoor units and each of the outdoor units.

The air conditioner further i1ncludes a controller installed

separately from the 1ndoor units and the outdoor units and

being operable to determine, 1n response to receiving the
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signal of the temperature sensing unit, whether or not the
outdoor units are to be respectively operated and to determine
respective flow rates to be introduced into the indoor units
and the outdoor units, the controller being operably
configured to output an adjusting signal directly to the flow
rate controller for controlling the respective flow rates.

The flow rate controller may include outdoor refrigerant
pipes respectively connected to the outdoor units, outdoor
flow rate adjusting units installed in the outdoor refrigerant

r—

pipes for adjusting the flow rates of the refrigerant flowlng

along the outdoor refrigerant pipes, 1ndoor refrigerant pipes

communicating with the outdoor refrigerant pipes and
respectively connected to the 1ndoor units, and indoor flow

rate adjusting units installed in the indoor refrigerant pipes

for adjusting the flow rates of the refrigerant flowing along

the indoor refrigerant pipes.
The outdoor flow rate adjusting units may be outdoor

switching valves for opening and c¢losing the outdoor

refrigerant pipes.

The outdoor flow rate adjusting units may be installed
in outdoor refrigerant discharge pipes for discharging the
refrigerant out of the outdoor refrigerant pipes, and the
indoor flow rate adjusting units may be installed in indoor
refrigerant suction pipes for sucking the refrigerant out of
the indoor refrigerant pipes.

The 1ndoor flow rate adjusting units may be indoor

switching valves regpectively 1nstalled 1in the indoor



10

15

20

25

CA 02530895 2008-10-14

-5 -

refrigerant pipes for opening and closing the 1indoor
refrigerant pipes.

At least one of the indoor units may have a cooling
capacity smaller than the other indoor units.

The 1indoor flow rate adjusting units may 1nclude
solenoid valves respectively installed 1in the refrigerant
pipes connected to the other indoor units, and electronic
expansion valves respectively 1installed 1n the refrigerant
pipes connected to an indoor unit having the smallest cooling
capacity.

The temperature sensing unit may 1nclude thermostats
respectively 1nstalled 1n the other 1indoor units and
temperature sensors respectively installed in the indoor units
having the smallest cooling capacity.

Since the controller 1s 1nstalled separately from a
plurality of the indoor units and a plurality of the outdoor
units so that only the controller 1s added and conventional
outdoor units are used when plural indoor units are required,
the air conditioner of the present invention reduces costs due
to the omission of other outdoor units. Further, since
controller determines whether or not the outdoor units are
respectively operated according to a signal of a temperature
sensing unit, the air conditioner of the present invention
selectively operates the outdoor units according to a required
capaclty, thereby increasing operating efficiency.

Moreover, since switching valves are respectively
installed i1n the outdoor units and the indoor units, the air

conditioner of the present invention prevents the loss of a



10

15

20

25

CA 02530895 2008-10-14

-6 -
refrigerant 1introduced 1into the outdoor and 1ndoor units,

which are not operated.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 1s a circuit diagram schematically illustrating a
conventional air conditioner; and

FIG. 2 1s a cilrcuilt diagram schematically illustrating a
multi-type unitary air conditioner 1in accordance with the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, a preferred embodiment of the present invention will
be described in detail with reference to the annexed drawings.

FIG. 2 is a circuit diagram schematically illustrating a
multli-type unitary air conditioner in accordance with the
present invention.

As shown 1n FIG. 2, the multi-type wunitary air
conditioner of the present invention comprises a plurality of
indoor units 50, a plurality of outdoor units 60 connected to
the 1ndoor units 50, a temperature sensing unit installed in an

indoor space for sensing the temperature of indoor air, and a

controller 70 installed
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separately from the indoor units 50 and the outdoor units
60 for determining whether or not the outdoor units 60
are respectively operated according to a signal of the
temperature sensing unit and outputting an operating
signal to the outdoor units 60.

A plurality of the indoor units 50 include large-
sized 1ndoor units, each of which has an expansion device
installed therein, and small-sized indoor units, each of
which does not have an expansion device. In the present
invention, as shown 1in FIG. 2, the indoor units 50
include large-sized first and second indoor units 51 and
52 having the structure of a duct, such as an A-coil, and
a small-sized third indoor unit 53 serving as a room air
conditioner.

Further, a plurality of the outdoor units 60
include first and second outdoor units 61 and 62, which
are conventionally used.

That 1s, the first and second outdoor units 61 and
62 respectively comprise first and second compressors 63
and 64 for compressing a refrigerant, and first and
second condensers 65 and 66 for condensing the
refrigerant 1in a high-temperature and high-pressure

gaseous state, supplied from the first and second

compressors 63 and 64.
The first and second 1indoor units 51 and 52

respectively comprise first and second expansion devices

54 and 55 for expanding the refrigerant, supplied from
the first and second condensers 65 and 66, and first and
second evaporators 56 and 57 for evaporating the
refrigerant, expanded by the first and second expansion
devices 54 and 55, by absorbing external heat. The third

1ndoor unit 53 comprises a third evaporator 58.
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The air conditioner of the present 1i1nvention
further comprises a flow rate controller installed
between the first, second, and third indoor units 51, 52,
and 53 and the first and second outdoor units 61 and 62
for controlling the flow rates of the refrigerant
respectively introduced into the first, second, and third
indoor units 51, 52, and 53 and the first and second
outdoor units 61 and 62.

The controller 70 determines whether or not the
first and second outdoor units 61 and 62 are respectively
operated according to the signal of the temperature
sensing unit, and determines the flow rates of the
refrigerant introduced into the first, second, and third
indoor units 51, 52, and 53 and the first and second
outdoor units 61 and 62, thereby outputting a signal to
the flow rate controller.

The flow rate controller comprises first and second
outdoor refrigerant pipes 71, 72, 73 and 74 respectively
connected to the first and second outdoor units 61 and
62, outdoor flow rate adjusting units installed in the
first and second outdoor refrigerant pipes 71, 72, 73 and
74 for adjusting the flow rates of the refrigerant
flowing along the first and second outdoor refrigerant
pipes 71, 72, 73 and 74, first, second, and third indoor
refrigerant plpes 75, 76, 77, 78, 79, and 80
communicating with the first and second outdoor
refrigerant pipes 71, 72, 73 and 74 and respectively
connected to the first, second, and third indoor units
51, 52, and 53, and 1indoor flow rate adjusting units
installed in the first, second, and third indoor

refrigerant pipes 75, 76, 77, 178, 179, and 80 for

adjusting the flow rates of the refrigerant flowing along
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the first, second, and third indoor refrigerant pipes 75,
76, 77, 78, 79, and 80.

Here, the first and second outdoor refrigerant
pipes 71, 72, 73 and 74 1include first and second outdoor
refrigerant suction pipes 73 and 74 for guiding the
refrigerant respectively sucked into the first and second
outdoor units 61 and 62, and first and second outdoor
refrigerant discharge pipes 71 and 72 for guiding the
refrigerant respectively discharged from the first and
second outdoor units 61 and 62.

The outdoor flow rate adjusting units are
respectively 1nstalled 1in the first and second outdoor
refrigerant discharge pipes 71 and 72 for closing the
discharge pipe(s) of the outdoor unit(s), which is/are
not operated, sO as to prevent the loss of the
refrigerant. Here, the outdoor flow rate adjusting units
are first and second outdoor switching valves 81 and 82
for opening and closing the first and second outdoor
refrigerant discharge pipes 71 and 72.

The first, second, and third indoor refrigerant
pipes 75, 76, 77, 78, 79, and 80 are branched from a main
pipe formed by jolining the first and second outdoor
refrigerant pipes 71, 72, 73 and 74, and are respectively
connected to the first, second, and third indoor units
51, 52, and 53. The first, second, and third indoor
refrigerant pipes 75, 76, 77, 78, 79, and 80 include
first, second, and third indoor refrigerant suction pipes
75, 76, and 77 for guiding the refrigerant respectively
sucked i1nto the first, second, and third indoor units 51,
52, and 53, and first, second, and third indoor

refrigerant discharge pipes 78, 79, and 80 for guiding
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the refrigerant respectively discharged from the first,
second, and third indoor units 51, 52, and 53.
The 1ndoor flow rate adjusting units are

respectively installed in the first, second, and third

indoor refrigerant suction pipes 75, 76, and 77 for
closing the suction pipe(s) of the indoor unit(s), which
ls/are not operated, so as to prevent the loss o0f the
refrigerant. Here, the indoor flow rate adjusting units
are first, second, and third indoor switching valves 83,
84, and 85 for opening and closing the first, second, and
third indoor refrigerant suction pipes 75, 76, and 77.

Since the first and second expansion devices 54 and
55 are installed in the first and second indoor units 51
and 52, solenoild valves for opening and closing the first
and second indoor refrigerant suction pipes 75 and 76 are
preferably used as the first and second indoor switching
valves 83 and 84. Further, since an expansion device 1s
not installed in the third i1ndoor unit 53, an electronic
expansion valve for expanding the refrigerant and for
opening and closing the third indoor refrigerant suction
pipes 77 1s preferably used as the third indoor switching
valve 85.

The temperature sensing unit comprises first and
second thermostats 86 and 87 provided 1n 1ndoor spaces,

where the first and second indoor units 51 and 52 are

respectively installed, for sensing the temperatures of

the i1ndoor spaces, and a temperature sensor 88 installed
on the third indoor unit 53 for sensing the temperature
of i1ndoor air. The first and second thermostats 86 and
87 and the temperature sensor 88 are connected to the
controller 70, thus transmitting signals sensed thereby

to the controller 70.
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Here, the first and second thermostats 86 and 87
not only sense the i1ndoor temperatures, but also compare
the sensed indoor temperatures to designated temperatures
and output signals so that the first and second indoor
units 51 and 52 are respectively operated according to
the obtained comparison results.

First, the controller 70 determines a target indoor
temperature according to the signals 1nputted from the
first and second thermostats 86 and 87 and the
temperature sensor 88. Then, the controller 70 selects
the outdoor unit(s) to be operated, out of the first and
second outdoor units 61 and 62, controls the operation of
the first and second outdoor units 61 and 62 and the
operation of the first and second outdoor switching
valves 81 and 82, determines the flow rates of the
refrigerant supplied to the first, second, and third
evaporators 56, 57, and 58, and controls the operation of
the first, second, and third indoor switching valves 83,
84, and 85 according to the determined flow rates of the
refrigerant.

The controller 70 1s 1installed separately from the
first, second, and third indoor units 51, 52, and 53 and
the first and second outdoor units 61 and 62.
Accordingly, when a plurality of 1indoor units are
required, conventional outdoor units and conventional

1indoor units are used and only the controller 70 1is
added.

Hereinafter, the operation of the air conditioner
of the present i1nvention will be described, as below.

First, the first and second thermostats 85 and 86

and the temperature sensor 87 senses temperatures of
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indoor air, and transmit the sensed temperatures to the
controller 70.

The controller 70 determines a target 1ndoor
temperature according to the signals supplied from the
first and second thermostats 85 and 86 and the
temperature sensor 87, selects the outdoor unit(s) to be
operated, out of the first and second outdoor units 61
and 62, and outputs an operating signal to the selected
outdoor unit(s).

Here, the controller 70 selects only the first
outdoor unit 61. The controller 70 outputs the operating
signal to the first outdoor unit 61, controls the second
outdoor switching wvalve 82 1nstalled 1n the second
outdoor refrigerant discharge pipe 72 so that the second
outdoor switching valve 82 closes the second outdoor

refrigerant discharge pipe 72, thereby preventing the

refrigerant, discharged from the first outdoor unit 61,

from being introduced into the second outdoor unit 62.

Further, the controller 70 controls the first,
second, and third indoor switching wvalves 83, 84, and 85
so that the refrigerant 1s 1ntroduced only 1nto the
operating 1indoor unit(s) from among the first, second,
and third indoor units 51, 52, and 53 according to
whether or not the first, second, and third indoor units
51, 52, and 53 are respectively operated.

Here, only the first indoor unit 51 and the third
indoor unit 53 are operated. The controller 70 controls
the second indoor switching valve 84 so that the second
indoor switching valve 84 closes the second indoor

refrigerant suction pipe 76, thereby preventing the

refrigerant from being introduced into the second indoor

unit 52.
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Further, the controller 70 controls the first and
third indoor switching valves 83 and 85 so that the
refrigerant is introduced into the first and third indoor
refrigerant suction pipes 75 and 77. Since the third
indoor switching valve 85 1s an electronic expansion
valve, the controller 70 controls the opening degree of
the third indoor switching valve 85 so that the flow rate
of the refrigerant introduced into the third indoor unit
53 is controlled and the refrigerant introduced into the
third indoor unit 53 1s expanded.

Accordingly, since whether or not the first and
second outdoor units 61 and 62 are operated 1s determined
by the temperatures of indoor air, and the flow rates' of
the refrigerant introduced 1into the first, second, and
third i1ndoor units 51, 52, and 53 are determined by the
temperatures of the 1ndoor air and whether or not the
first, second, and third indoor units 51, 52, and 53 are
operated, the multi-type unitary air conditioner of the
present 1invention for conditioning air 1in a plurality of
chambers 1s embodied by adding only the controller 70 to
conventional indoor and outdoor units.

As apparent from the above description, the
present invention provides an alr conditioner, in which
a controller 1s 1nstalled separately from a plurality of
indoor units and a plurality of outdoor units so that
only the controller 1s added and conventional outdoor
units are used when plural indoor units are required,
thereby reducing costs due to the omission of other
outdoor units. Further, since the controller determines
whether or not the outdoor units are respectively
operated according to a signal of a temperature sensing

unit, the air conditioner of the present invention
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selectively operates the outdoor units according to a
required capacity, thereby lncreasing operating
efficiency.

Moreover, since switching valves are respectively
installed in the outdoor units and the indoor units, the
alr conditioner of the present invention prevents the
loss o0of a refrigerant introduced 1into the outdoor and
1lndoor units, which are not operated.

Although the preferred embodiment of the present
invention has been disclosed for illustrative purposes,
those skilled 1in the art will appreciate that wvarious

modifications, additions and substitutions are possible,

without departing from the scope and spirit of the

invention as disclosed in the accompanving claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An air condit

a plural

ioner comprising:

1ty of 1ndoor units;

a plurality of outdoor units connected to the indoor

units;

a temperature sensing unit 1installed 1indoors for

sensing

the temperature of 1ndoor air and producing

P

a signal representing the temperature of the 1indoor

alir;

a flow rate controller provided between the 1ndoor

units and the outdoor units for adjusting flow rates

of a re:

‘rigerant 1ntroduced into each of the 1indoor

units and each of the outdoor units; and

a controller 1nstalled separately from the i1indoor

units and the outdoor units and being operable to

determin

temperat

e, 1n response to receiving the signal of the

ure sensing unit, whether or not the outdoor

units are to be respectively operated and to
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determine respective flow rates to be introduced 1into

the i1ndoor units and the outdoor units, the

controller being operably configured to output an

adjusting signal directly to the flow rate controller

for controlling the respective flow rates.

The air conditioner as set forth in claim 1, wherein the

L.l

“low rate controller comprises:

outdoor refrigerant pipes respectively connected to

the outdoor units:;

outdoor flow rate adjusting units installed 1in the

outdoor refrigerant pipes for adjusting the flow

rates of the refrigerant flowing along the outdoor

refrigerant pipes;

indoor refrigerant pipes communicating with the

outdoor refrigerant pipes and respectively connected

to the i1ndoor units; and

indoor flow rate adjusting units 1installed in the

indoor refrigerant pipes for adjusting the flow rates

R}

of the refrigerant flowing along the indoor

refrigerant pipes.
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The alr conditioner as set forth in claim 2, wherein the

outdoor flow rate adjusting units are outdoor switching

valves for opening and closing the outdoor refrigerant

pipes.

The alr conditioconer as set forth in claim 2, wherein the

outdoor flow rate adjusting units are installed in outdoor

refrigerant discharge pipes for discharging the refrigerant

p—

out of the outdoor refrigerant pipes, and the indoor flow

rate adjusting units are 1installed 1n 1ndoor re:

‘rigera

nt

suction pipes for sucking the refrigerant out of the indoor

refrigerant pipes.

The ailir conditioner as set forth in claim 2, wherein the

1indoor flow rate adjusting units are indoor switching

valves respectively installed 1n the indoor refrigerant

pipes for opening and closing the indoor refrigerant pipes.

The air conditioner as set forth in claim 2, wherein at

least one of the 1ndoor units has a cooling capacity

smaller than the other indoor units.

The alr conditioner as set forth in claim 6, wherein the

indoor flow rate adjusting units comprise solenoid valves
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respectively 1nstalled 1n the refrigerant pipes connected
to said other 1ndoor units, and electronic expansion
valves respectively 1installed 1n the refrigerant pipes
connected to an 1indoor unit having the smallest coolling

capacilty.

The air conditioner as set forth 1i1n claim 6, wherein the

temperature sensing unit comprises thermostats
respectively installed 1n said other 1ndoor units and
temperature sensors respectively 1nstalled 1n the indoor

units having the smallest cooling capacity.



CA 02530895 2005-12-20

FIG. 1 (Prior Art)

12
30

i
g T
Y

L

o —




CA 02530895 2005-12-20

73

74

~
—

/
)
|
L

72

— — — PP ARy W —  — — o S — . A WY G ——t — — AN e — s, B NP Ak

rﬂ-——'“ﬁ-—“

)
e e e el -n\---——--.——v——--——-.-‘

Py — — — M o

rl’ h— . e w— w— oy TS W W il b . b b “
o gy




50

\

P,
o s >
0
.
m—|n+;lmW m“m;rxnv 53]
. —
-8 “ |
; *
| / | “ )
| T~
|
" “ |
_ A
| |
" _ “
| |
| e mm s -
1 B S S 3
" VT 7
% P -
| I
) [
" n
“ | T
" a w0 |
i I ) _ .l—..lf..il.l-lll-l_
F—4 3= t=--t——-F—- |
I __8 () \/
| _ % © |
e N N - 1
B AN J/,aw/f o NN
- CN| B M)
_ !
“ I w & |
e~ L1 1 ™7 |
S N S w |
_ llllllllllllllllllllllll —— _
_ |
* ! S i _
b 4
R — — |
J
Q- ]
; Lo LoZIDTTT . |
i L S
! || _
[ | 1
L e 4
o
— .
i 9
o
. 1;/f41
S — :
)




	Page 1 - abstract
	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - abstract drawing

