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(57) Abstract

The present invention relates to construction equipment for green building deconstruction work, a vehicle equipped with a detachable

part for mounting a loader unit or an arm unit at the front; a lower frame on which wheels are installed, and an attachment part

installed on the upper part of the lower fiame for the secure attachment of the loader unit or arm unit, and a bogie that is inserted

towards the inner side of the front of the vehicle when the vehicle moves forward and separates fiom the front side of the vehicle

when the vehicle moves backward; including a loader unit or an arm unit that is attached to the attachment part of the bogie and is

coupled to the detachable part ofthe vehicle when the bogie is inserted towards the front ofthe vehicle.

Therefore, the present invention can easily and quickly detach the loader unit with a bucket and the arm unit with a breaker installed

on a vehicle, thereby greatly reducing the economic burden ofpurchasing expensive heavy equipment, and significantly saving time

and expenses for the maintenance ofheavy equipment.
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Scope of the patent claim:

Claim I

A vehicle (10) equipped with a control unit (13) for operating the equipment while a worker is on board at the rear, and a detachable

part (20) for detaching the building deconstruction equipment at the front;

The bogie (30) is composed of a lower lrame (31) with wheels (32) installed and an attachment part (33) for securing demolition

equipment installed on the upper part of the lower frame (3 I ). When a vehicle ( l0) moves forward in the corresponding direction, the

bogie (30) is inserted into the front inner side ofthe vehicle (10), and when the vehicle (10) moves backward, it separates from the

front side ofthe vehicle (10)

The environmentally friendly deconstruction equipment is characterized by comprising a loader unit (40), including a fixh.rre (41)

that is attached to a detachable part (20) ofthe vehicle (10) when the bogie (30) is attached to the front side ofthe vehicle (10), a

boom (44) that is linked to the fixture (41) by a link (45), a boom cylinder (46) that is installed on the boom (44) and driving the

boom (44), a bucket attachment (47) provided at one end ofthe boom (44), a bucket (48) coupled to the bucket attachment (47), and a

bucket cylinder (49) installed on the boom (44) and the bucket attachment (47) to rotate the bucket (48).

Claim 2

A vehicle (10) equipped with a control unit (13) for operating the equipment while a worker is on board at the rear, and a detachable

part (20) lor detaching the building deconstruction equipment at the front;

The bogie (50) is composed of a lower frame (51) with wheels (52) installed and an attachment part (53) for securing demolition

equipment installed on the upper part olthe lower frame (51). When a vehicle (10) moves forward in the corresponding direction, the

bogie (50) is inserted into the front inner side ofthe vehicle (10), and when the vehicle (10) moves backward, it separates from the

fiont side ofthe vehicle (10);

A construction equipment for green building deconstruction work, characterized by comprising a bogie (50) inserted into the front

side ofa vehicle (10) and coupled to a detachable part (20) ofthe vehicle (10), a fixhrre (61) installed on the detachable part (20) and

a rotating part (64) installed on the upper part olthe fixture (61) and horizontally rotatable, a boom (69) installed on the rotating part

(64), a boom cylinder (70) installed on the rotating part (64) and driving the boom (69), a breaker attachment (71) provided on one

end ofthe boom (69), a breaker (72) coupled to the breaker attachment (71), a breaker cylinder (73) installed on the boom (69) and

the breaker attachment (71) and rotating the breaker (72), an arm installation part (74) installed on the fixture (61), an arm (75)

installed on both sides ofthe arm installation pafi(74) to be rotatable and anchored to the anchoring part (53) ofthe bogie (50), and

an arm unit (60) consisting of an arm cylinder (79) installed on the arm installation part (74) and the arm (75).

Claim 3

In the lst or 2nd claim, the detachable part (20) ofthe vehicle (10) is,

The construction equipment for green building demolition work, is characterized in that it is installed between two side plates (12) of
a main body (l 1) on the front side ofa vehicle (10), and when a fixture (41) ofa loader unit (40) or a fixture (61) ofan arm unit (60)

enters an inner side ofa detachable part (20), the fixture (4lX6l) is lifted upward and fixed by pressing the fixture (41)(61) against

the main body (l l).

Claim 4

In the 3rd claim, the detachable part (20) is,

The two combination plates (21) are installed horizontally and spaced apart in the front upper part ofthe main body (l l),

and the combination blocks (22) are fixed to the inner sides ofthe side plates (12) ofthe main body (l l),

The rotating axes (23) that are installed to allow both ends to rotate on the combination blocks (22),

Driven by a driving unit that is connected to the rotating axes (23) on both sides and rotates the rotating axes (23),

A direction changeover part is installed between the drive unit and the rotating axes (23) to convert the linear reciprocating motion of
the drive unit into the rotational motion ofthe rotating axes (23),
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Construction equipment for green building demolition work, characterized in that it comprises a pressurized roller (27) installed on

rotating axes (23) that, when rotated, pushes upwardly on a fixture (41) ofa loader unit (40) or a fixn:re (61) ofan arm unit (60),

thereby pressing the fixture (41) (6 I ) against the main body ( I I ).

Claim 5

In claim 4, the drive unit is,

Construction equipment for green building deconstruction work, is characterized by being composed ofa hydraulic cylinder (25).

Claim 6

In the 4th claim, the steering device is,

Construction equipment for green building deconstruction work, is characterized by being composed of an operation part (24) that is

coupled to one end ofthe driving unit and coupled to the rotating axes (23) at the other end, to rotate the rotating axes (23) during the

linear reciprocating motion ofthe driving unit.

Claim 7

In claim 4, the rotating axes (23) should be equipped with,

Construction equipment lor green building demolition work is characterized in that it is fixed to rotating axes (23) and rotates with it,

and that a stopper (29) is installed to support the forward and backward flow ofa loader unit (40) by being positioned in lront ofa

left and right support block (43) ofa fixture (41) upon rotation ofthe rotating axes (23).

Claim 8

In claim 4, the rotating axes (23) should be equipped with,

Construction equipment for green building deconstruction work, characterized by being fixed to the rotating axes (23) and rotating

together with it, and when the other end is inserted into the support groove (62a) ofthe fixhrre (61) during the rotation ofthe rotating

axes (23), a stopper (29) is installed to support the front and rear movenient ofthe arm unit (60).

Claim 9

In the I st claim, the anchoring part (3 3 ) of the bogie (30) is,

A fixed bracket (34) fixed perpendicularly to the front upper surface olthe bogie (30),

The construction equipment for green building deconstruction work is characterized by a hook (36) formed to support the loader unit

(40) to move back and forth for the bogie (30) by being attached to the attachment hole (47a) ofthe bucket attachment (47) on the

upper part ofthe fixed bracket (34), and a coupling bracket (35) comprising an insertion groove (37) formed to insert the front ofthe

fixture (41) ofthe loader unit (40) on the other side.

Claim l0

In claim 2, the bogie (50)'s anchoring part (53) is,

The construction equipment for green building deconstruction work, is characterized in that the inner facing sides olthe lower frame

(51) are installed to face each other so that both sides ofthe arm unit (60)'s arms (75) are securely attached, forming a horizontal

plane in a U shape, and sloped to widen the gap between the upper parts compared to the lower parts on both sides.

Claim l1

In claim I 0, on the both upper sides of the anchoring part (53 ),

Construction equipment for green building deconstruction work, characterized by the presence of bending guide units (54) formed in

an outward shape to guide the arms (75) ofthe arm unit (60) to be inserted into the inner side ofthe anchoring part (53).

Claim l2

In the I st or 2nd claim, on both sides of the lower frame (3 I X5 1) of the bogie (30)(50),

Construct equipment for green building demolition works, is characterized in that a guide plate (38X56) is installed to contact an

inner surface ofthe wheels (14), to enter the lront inner side ofthe vehicle (10) when the wheels (14) are rotated in a forward

direction, and to disengage from the front side ofthe vehicle (10) when the wheels (14) are rotated in a reverse direction.
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Claim l3

In claim 12, between the lower frame (3 I X5 I ) and the guide plate (38) (56),

Construction equipment for green building deconstruction work, is characterized by the insertion ofa liner (39) (57) to adjust the gap

between the guide plate (38) (56) and the inner side ofthe vehicle's wheel (14) ofthe vehicle (10).

Claim 14

In claim l, the fixture (41) ofthe loader unit (40) is,

Construction equipment for green building demolition work is characterized in that it comprises a lower plate (42), both sides of
which are secured to the top ofthe combination plate (21) ofthe vehicle (10) and whose fiont side is secured to the insert groove (37)

ofthe bogie (30), and a left and right support block (43), which is installed on both sides ofthe lower plate (42) and is shaped in a

vertical cross-section as a L-shape and whose figure is supported on the inner corresponding end ofthe mating plate (21) ofthe
vehicle (10) to prevent left and right and up and down flow ofthe loader unit (40).

Claim l5

In claim 2, the fixture (61 ) ofthe arm unit (60) is,

Construction equipment for green building deconstruction work, characterized by being composed ofa lower plate (62) supported on

the lower surface ofthe combination plate (21) ofthe vehicle (10) on both sides and left and right support blocks (63) installed on the

upper surfaces ofthe lower plate (62) and supported on the corresponding sides ofthe combination plate (21) when the lower plate

(62) is coupled to the vehicle ( I 0) to prevent lateral movement of the arm unit (60).

Claim l6

In the lst or 2nd claim, when the loader unit (40) or arm unit (60) is inserted into the detachable part (20) ofthe vehicle (10), the

center of the loader unit (40) or arm unit (60) and the vehicle ( I 0) should be aligned with each other,

The two combination plates (21) ofthe vehicle (10) are formed such that the gaps between their corresponding inner sides gradually

narrow in the inward direction ofthe vehicle (10), and the two left and right support blocks (43) (63) ofthe loader unit (40) or the

arm unit (60) are formed such that the gaps between their corresponding outer sides gradually nanow in the forward direction ofthe
left and right support blocks (43) (63), and the inner sides ofthe two combination plates (21) and the outer sides ofthe corresponding

left and right support blocks (43) (63) facing each other are formed to have surface contact with each other, with the two surfaces

being parallel to each other, which is a feature ofthe construction equipment for green building deconstruction work.

Claim 17

In the 2nd claim,

On the upper part ofthe bogie (50)'s anchoring part (53), an open seating groove (55) is formed in the corresponding inner direction,

Construction equipment for green building deconstruction work, characterized by support pillars (76) formed to support the vertical

movement ofthe arm unit (60) by inserting into anchoring grooves (55) when the arms (75) ofthe arm unit (60) are spread outward.

Claim l8

In the I st or 2nd claim,

The construction equipment for green building deconstruction work, is characterized by the fact that a folding safety step (15) is

installed on the rear lower part ofthe vehicle (10) to allow the operator to board the vehicle (10) during driving and fold towards the

main body ( I I ) of the vehicle ( l0) when stopped.

Claim 19

In the I st or 2nd claim, on the upper part of the vehicle ( I 0) main body ( I I ),

Construction equipment for green building deconstruction work, characterized by installing safety lences (16) to protect the operator

standing upright during operation from falling debris.

Claim 20

In the I st or 2nd claim, the vehicle ( I 0) shall have,
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The construction equipment for green building deconstnrction work is characteizedby the installation of a watering device (17)

which includes spray tank (17a) that supplies water to suppress dust generated during building demolition work, an injection pump

(17b) connected to the spray tank (l7a) for pumping water, a sprinkler pipe (l7c) guiding the pumped water, and a nozzle (17d)

connected to the sprinkler pipe ( I 7c) for spraying water.

Specification

Detail erplanation of Preferred Embodiments

Technologlt Field

The present invention relates to construction equipment for green building deconstruction work, particularly to construction

equipment for green building deconstruction work that can enter narrow buildings and carry out dismantling work inside the building,

and can easily attach and detach various dismantling equipment to the vehicle according to the form ofthe deconstruction work.

Technical Terms and Terminology

Generally, mini loaders or skid loaders are developed to effectively perform difficult tasks in narrow spaces, allowing for efficient

operations such as building interior demolition, road maintenance, snow removal, and towing, as well as quick and effective

operations for fruit farming, gardening, and landscaping. Mini loaders and skid loaders like this are suitable for use in narrow spaces

as they can rotate 360 degrees in place.

These mini loaders or skid loaders have a boom operated by a boom cylinder installed at the front of the vehicle, and a bucket

attachment or a breaker attachment is installed at the end ofthe boom. The bucket attachment or breaker attachment has a bucket or a

breaker installed. A hydraulic cylinder is installed on the boom, bucket attachment, and breaker attachment to rotate them at a certain

angle.

The conventional mini loader or skid loader as described above performs the work of dismantling the internal structure of a building

by crushing the structure with a breaker or loading and unloading the crushed structue into a bucket for transportation and unloading.

Cunently, in the domestic area, narrow-width mini excavators and small skid loaders, which can pass tkough narrow doors to allow

people to move smoothly in confined spaces, are used in pairs to carry out demolition work for the renovation ofurban buildings.

The mini excavator is equipped with a concrete breaker or crusher to perform the crushing operation of the building, and after the

crushing operation is completed, a series ofoperations are carried out using the skid loader's bucket to load the waste onto the dump

truck.

The problem with this conventional workflow is that the skid loader is idle while the mini excavator is crushing, and vice versa, the

mini excavator is idle while the skid loader is bucketing, so there is an issue ofinefficient operation ofexpensive imported equipment.

Additionally, one ofthe two machines must be in an idle state, resulting in an operational efficiency ofless than 507o.

As in the past, when equipping heavy equipment for building demolition work, the economic burden is significant as different two

types, namely, high-priced excavators and skid loaders, must always be possessed. Each company must have one ofeach, leading to

excessive supply and waste of foreign currency, and the disposal of heavy equipment leads to environmental pollution due to the

large amount ofwaste hydraulic parts.

On the other hand, in conventional mini excavators or skid loaders, attachments for breaker installation or bucket installation are

respectively installed, so that a breaker or a bucket is installed, and the attachments of the two equipment are not compatible with

each other. Therefore, when building demolition work requires breaker and bucket operations, it is essential to have a mini excavator

and a skid loader respectively.

Furthermore, another problem with conventional mini excavators or skid loaders is that accidents often occur when debris generated

during crushing or bucket operations is scattered from the vehicle operator, leading to safety incidents. These traditional mini

excavators and skid loaders generate a large amount ofdust during operation, which poses a significant risk to the health ofworkers

and contributes to environmental pollution in the surrounding area.
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Therefore, in the construction industry, it is urgent to develop construction equipment that not only reduces safety incidents and is

environmentally friendly, but also allows for the convenient and rapid replacement ofbreakers and buckets withjust one piece of
heavy equipment, thereby significantly reducing the number ofheavy equipment holdings without compromising work elficiency.

Contents of the invenlion

Issue to be resolved

The purpose ofthe present invention is to provide construction equipment for green building deconstruction work, which enables the

easy and quick attachment and detachment of a bucket and a breaker with a single vehicle, to solve the aforementioned problems.

Another object ofthe present invention is to provide construction equipment for green building deconstruction work, which allows
the boom assembly, bucket attachment, and bucket combined loader unit as a whole, and the boom assembly, breaker attachment,

and breaker combined arm unit as a whole to be selectively detachable to the vehicle's detachable part.

Another object ofthe present invention is to provide construction equipment for green building deconstruction work that can protect

workers from debris generated during breaker or bucket operations.

Another object of the present invention is to provide constnrction equipment for green building deconstruction work that can

suppress the generation of dust during building demolition work.

Task resolution means

The construction equipment for green building deconstruction work of the present invention to achieve the above object includes a
vehicle with a control unit installed to operate the equipment while a worker is on board at the rear, and a detachable part installed at

the front for mounting deconstruction equipment; a bogie that is installed with wheels on the lower fiame and has an attachment part

where the deconstruction equipment is mounted on the upper part of the lower frame, and when the vehicle moves forward, it is

inserted into the lront interior of the vehicle and when the vehicle moves backward, it separates from the front of the vehicle; a

fixture that is attached to the attachment part of the bogie and is attached to the detachable part of the vehicle when the bogie is

inserted into the front of the vehicle, and a boom connected to the fixture by a link, a boom cylinder installed on the boom and the

fixture to drive the boom, a bucket attachment mounted on one end of the boom, a bucket coupled to the bucket attachment, and a

loader unit consisting ofa bucket cylinder that rotates the bucket attached to the boom and the bucket attachment.

The construction equipment for green building deconstruction work ofthe present invention, which is designed to achieve the same

purpose as described above, comprises a vehicle with a control unit installed to operate the equipment while a worker is on board at

the rear, and a detachable part installed at the front for mounting deconstruction equipment; a bogie that is inserted into the front of
the vehicle when the vehicle moves forward and separates from the fiont of the vehicle when the vehicle moves backward, and is

coupled to the detachable part ofthe vehicle when inserted into the front ofthe vehicle; a fixture installed on the upper part ofthe
bogie and a rotating part installed on the upper part ofthe fixture and horizontally rotatable, a boom installed on the rotating part, a
boom cylinder mounted on the rotating part and the boom to drive the boom, a breaker attachment mounted on one end ofthe boom,

a breaker coupled to the breaker attachment, a breaker cylinder installed on the boom and the breaker attachment to rotate the breaker,

an arm installation part installed on the fixhrre, an arm that is installed on both sides of the arm installation part to rotate and is
attached to the detachable part ofthe bogie, and an arm unit consisting ofan arm cylinder installed on the arm installation part and

the arm to rotate the arm-

The other feature ofthe present invention's construction equipment for green building deconstruction work is that the detachable part

ofthe vehicle is installed between the side plates ofthe vehicle's front body, and when the fixture ofthe loader unit or the fixture of
the arm unit enters the detachable part inward, the fixture is raised upward to press the fixture against the main body and hx it in
place.

Another feature of the present invention's environmentally fiiendly construction equipment for building deconstruction work is that

the detachable part is composed of two combination plates installed horizontally at the front upper part of the main body,

combination blocks fixed to the inner sides ofthe main body plates, rotating axes installed at each end ofthe combination blocks to
allow rotation, a driving unit that rotates the rotating axes connected to both ends, a direction conversion part that converts the linear
reciprocating motion ofthe driving unit into the rotational motion ofthe rotating axes, and pressure rollers that are installed on the

rotating axes to press and fix the loader unit's fixture or the arm unit's fixture against the main body by pushing them upward.

Another feature of the present invention's construction equipment for green building deconstruction work is that the drive unit is

composed of hydraulic cylinders.

Another feature ofthe present invention's construction equipment for green building deconstruction work is that the steering device is

composed ofan operation part that is coupled to one end ofthe driving unit and to the rotating axis at the other end, thereby rotating
the rotating axes when the driving unit moves in a linear reciprocating motion.
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Another feature ofthe present invention's construction equipment for green building deconstruction work is that, on the rotating axes,

a stopper is installed to support the front and rear movement ofthe loader unit by being fixed to the rotating axis and rotating with it,

and the other end is located on the front ofthe left and right support blocks ofthe fixture to support the front and rear movement of
the loader unit.

Another feature ofthe present invention's construction equipment for green building deconstruction work is that, on the rotating axis,

a stopper is installed to support the arm unit's front and rear movement by being fixed to the rotating axis and rotating together, and

when the other end is inserted into the support groove ofthe fixture during the rotation ofthe rotating axis.

Another feature of the present invention's eco-friendly construction equipment for building deconstruction work is that the bogie's

mounting part is composed ofa vertical fixture fixed to the upper front surface ofthe bogie and a hook lormed to support the loader

unit to move back and forth to the bogie, which is provided at the upperpart ofthe fixfirre and is fastened to the attachment hole of
the bucket attachment at the front of the fixture and is composed of a coupling bracket with an insertion groove formed to allow the

fiont of the loader unit to be inserted on the other side of the loader unit.

Another feahrre of the present invention's construction equipment for green building deconstruction work is that the bogie's

anchoring part is installed so that the inner sides ofboth arms ofthe arm unit are facing each other on the corresponding inner sides

ofthe lower frame and form a horizontal cross-section in a U-shape, and the upper part is sloped to widen the gap compared to the

lower part.

Another feature of the present invention's environmentally fiiendly construction equipment for building deconstruction work is that

on the upper sides ofthe anchoring part, there are bending guide units that are spread outward to guide the arms ofthe arm unit to be

inserted into the inner side ofthe anchoring part.

Another feature of the present invention's construction equipment for green building deconstruction work is that guide plates are

installed on the inner sides of the wheels on both sides of the bogie, which come into contact with the inner front of the vehicle when

the wheels rotate in the forward direction and separate from the front side of the vehicle when the wheels rotate in the reverse

direction.

Another feature of the present invention's eco-friendly construction equipment for building deconstruction work is that a liner is

inserted between the lower frame and the guide plate to adjust the gap between the guide plate and the inner side of the vehicle's

wheels.

Another feature of the present invention's construction equipment for green building deconstruction work is that the fixture of the

loader unit is composed of left and right support blocks that prevent the lateral and vertical movement of the loader unit by being

installed on each side olthe lower surface ofthe fixture, forming an L-shaped cross-section, and supporting the L-shaped edge on the

inner corresponding edge ofthe vehicle's combination plate, with both sides ofthe fixture being secured to the upper surface ofthe
vehicle's combination plate and the front being secured to the insertion groove of the bogie.

Another feature ofthe present invention's eco-friendly construction equipment for building deconstruction work is that the fixture of
the arm unit is composed of left and right support blocks preventing lateral movement of the arm unit, which are installed on the

upper surface ofthe lower plate supported by the underside ofthe vehicle's combination plate on both sides and when the [ower plate

is coupled to the vehicle, the outer surface is supported on the corresponding sides ofthe combination plate.

Another feature of the present invention's construction equipment for green building deconstruction work is that when the loader unit

or arm unit is inserted into the vehicle's detachable part, the centers of the loader unit or arm unit and the vehicle are aligned with
each other. The two combination plates ofthe vehicle are formed so that the gaps between their corresponding inner sides gradually

narrow in the vehicle's inner direction. The two left and right support blocks ofthe loader unit or arm unit are formed so that the gaps

between their corresponding outer sides gradually narrow in the forward direction ofthe left and right support blocks. The inner sides

ofthe two combination plates and the outer sides ofthe corresponding left and right support blocks are lormed so that the facing two

surfaces each form parallel contact with each other.

Another feature of the present invention's construction equipment for green building deconstruction work is that the upper part of the

bogie has open attachment grooves formed in the conesponding inner direction, and the arms of the arm unit have support

protrusions lormed to support the vertical movement of the arm unit when the arrns are spread outward and inserted into the

attachment grooves.

Another feature ol the present invention's eco-friendly construction equipment for building deconstnrction work is that a foldable

safety step is installed on the lower rear part ofthe vehicle, allowing the operator to board and alight from the vehicle when driving
and fold it towards the body ofthe vehicle when stopped.

Another feature of the present invention's construction equipment for green building deconstruction work is that safety fences are

installed on the upper part ofthe vehicle's main body to protect the upright-seated operator from debris generated during operation.

Another feature ofthe present invention's eco-friendly construction equipment forbuilding deconstnrction work is that the vehicle is

equipped with a watering device comprising a spray tank supplying water to suppress dust generated during building demolition
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work, an injection pump connected to the spray tank, and pumping water therefrom, a sprinkler pipe connected to the injection pump
and guiding the water pumped therefrom, and anozzle connected to the sprinkler pipe and spraying water therefrom.

Efficiency and elfect

The present invention, as described above, is characterized in that when the loader unit with a bucket installed is loaded onto the
bogie, the vehicle is moved forward in the direction of the bogie so that the inner sides of the vehicle wheels come into contact with
the guide plates of the bogie. As the vehicle continues to move forward, the guide plates are pulled towards the inner side of the
vehicle according to the rotation direction ofthe wheels, and the bogie is inserted into the front inner side ofthe vehicle. Then, when
the driving part ofthe detachable part is operated in a state where the bogie and the loader unit are docked at the front ofthe vehicle,
the pressure roller rotates and presses the fixture ofthe loader unit upward, thereby coupling the loader unit to the main body ofthe
vehicle. When the loader unit is coupled to the vehicle as described, as the vehicle moves backward, the guide plate in contact with
the wheel is pushed to the opposite side of the vehicle, causing the bogie to detach from the vehicle. By using the mentioned

operation, the empty bogie can be inserted into the vehicle side and the loader unit can be attached to the bogie. Then, the bogie and

the loader unit can be detached from the vehicle. In the same manner, the arm unit with a breaker can be detached from the vehicle.

Therefore, the present invention can easily and quickly detach and attach a loader unit with a bucket and an arm unit with a breaker
installed on a vehicle, thereby significantly reducing the economic burden of purchasing expensive heavy equipment, and greatly
saving time and expenses for the maintenance ofheavy equipment.

Moreover, the main body ofthe vehicle is equipped with safety fences to protect the operator. Therefore, it prevents the scattering of
debris generated during building demolition work lrom being directed toward the workers, thereby preventing safety incidents.

And, when carrying out building demolition work, water is sprayed using a watering device to suppress dust generation during the

operation. Therefore, even when carrying out building demolition work in a confined space, simultaneous water spraying minimizes
dust generation, thereby protecting the health ofworkers and preventing environmental contamination.

Speciftc details for implementing the invention

The specific features and advantages of the present invention will become more apparent from the following description with
reference to the attached drawings.

Fig. 1 is a disconnected perspective view showing the state before the combination of the loader unit and the bogie in one

embodiment of the eco-friendly construction equipment for building deconstruction work according to the present invention, and Fig.
2 is a bottom perspective view showing the combined state ofthe bogie and the loader unit, and Fig. 3 is a bottom perspective view
showing the separated state ofthe bogie and the loader unit. Fig. 4 is a side view showing the separated state ofthe bogie and loader

unit, Fig. 5 is a combination state perspective view ofthe bogie and loader unil with the bucket removed, and Fig. 6 is a combination
plate bottom view of the bogie and loader unit with the bucket removed. Fig. 7 is a schematic perspective view showing the state

where the bogie and loader unit are coupled to the front detachable part of the vehicle, and Fig. 8 is a schematic perspective view
showing the state where only the bogie is detached from the state ofFig. 7,Fig.9 is a schematic perspective view showing the state

of performing bucket work with the loader unit coupled to the vehicle, and Fig. 10 is a schematic bottom view showing the state

where the hxture ofthe loader unit is inserted into the detachable part ofthe vehicle. Fig. I I is a schematic flont view showing the

state where the fixture of the loader unit is inserted into the detachable part of the vehicle. Fig. I 2 is a schematic bottom view
showing the state where the detachable part is operated and the fixture of the loader unit is coupled to the vehicle's detachable part,

and Fig. 13 is a schematic side view showing the state where the detachable part is operated and the fixture of the loader unit is

coupled to the vehicle's detachable part, and Fig. 14 is a disconnected view showing the state before the arm unit is attached to the

bogie and the vehicle is coupled. Fig. 15 shows a detached perspective view of the arm unit and the bogie, Fig. 16 shows a

perspective view of the arm unit when the arm is extended, and Fig. 17 shows a perspective view of the arm unit attached to the

bogie and coupled to the vehicle. Fig. 18 is a schematic bottom perspective view showing the state where the arm unit's fixture is
coupled to the vehicle's detachable part, and Fig. l9 is a separation perspective view showing the state where the bogie is detached

fiom the vehicle.

The construction equipment for green building deconstruction work ofthe present invention consists ofa vehicle (10), a bogie (30)
for the loader unit (40), the loader unit (40), a bogie (50) for the arm unit (60), and the arm unit (60).

The vehicle (10) is equipped with a control unit (13) to operate the equipment while the worker is on board at the rear, as shown in
Fig. l, Fig. 8, and Fig. 9 to Fig. 13, and a detachable part (20) for attaching and detaching deconstruction equipment at the front.

When the guide plates (38) (56) of the mentioned bogies (30) (50) move forward or backward, they come into contact with the inner

sides ofthe wheels (14) and are inserted into or detached from the vehicle (10).

The detachable part (20) ofthe vehicle (10) is installed between the side plates (12) on both sides ofthe front side ofthe vehicle (10),

and when the fixture (41) ofthe loader unit (40) or the fixture (61) ofthe arm unit (60) enters the detachable part (20) inward, the

fixture (41) (61) is lifted upward to fix it to the main body ( 1 1) by pressing it against the main body (1 1).
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The detachable part (20) consists of two combination plates (21), a combination block (22), rotating axes (23), a drive unit, a

direction changing unit, and a pressure roller (27). The two combination plates (21) are installed to be horizontally spaced apart at the

front upper part ofthe main body (l l). The combination blocks (22) are fixed on the inner sides ofthe side plates (12) ofthe main

body (1 l). The rotating axes (23) are installed to be rotatable on both ends of the combination blocks (22). The driving unit rotates

the rotating axes (23) on both sides by connecting to each end ofthe rotating axes (23). This drive unit is composed ofa hydraulic

cylinder (25). The steering device is installed between the hydraulic cylinder (25), which is the driving part, and the rotating axes

(23), converting the linear reciprocating motion of the hydraulic cylinder (25) into the rotational motion of the rotating axes (23).

This direction-changing unit is composed ofan operation part (24) that is coupled to one side ofthe hydraulic cylinder (25) at the rod

end (26) and coupled to the rotating axes (23) on the other side, to rotate the rotating axes (23) when the hydraulic cylinder (25)

performs linear reciprocating motion.

The pressure roller (27) pushes the fixture (41) or arm unit (60) ofthe loader unit (40) upward by rotating axes (23), thereby pressing

and fixing the fixture (41) (61) onto the main body (1 l). Between the pressure roller (27) and the rotating axes (23), a support part

(28) is installed, and this support part (28) is designed to allow the pressure roller (27) to rotate together with the rotating axes (23)

when the rotating axes (23) rotates.

The rotating axes (23) is equipped with a stopper (29) installed on the front ofthe left and right support blocks (43) ofthe fixture (41)

fixed to the rotating axes (23) to support the loader unit (40) in the front and rear directions, thereby rotating together with the

rotating axes (23). The stopper (29) supports the forward and backward movement ofthe arm unit (60) when inserted into the support

groove (62a) formed in the fixture (61) ofthe arm unit (60) when the arm unit (60) is coupled to the vehicle (10).

On the other hand, the two combination plates (21) of the vehicle (10) are formed to gradually narrow the gap between the

conesponding inner sides as they go in the inner direction ofthe vehicle (10). The two left and right support blocks (43)(63) ofthe
loader unit (40) or the arm unit (60) to be described later are formed to gradually narrow the gap between the corresponding outer

sides as they go in the fiont direction ofthe left and right support blocks (43)(63). Therefore, the inner sides ofthe two combination

plates (21) and the outer sides ofthe corresponding left and right support blocks (43)(63) are formed to face each other, with each

pair of faces being parallel to each other to form a surface contact.

Therefore, when the loader unit (40) or the arm unit (60) is inserted into the detachable part (20) ofthe vehicle (10), the left and right

guide blocks (43) ofthe loader unit (40) or the left and right guide blocks (63) ofthe arm unit (60) are guided into the combination

plates (21) ofthe vehicle (10), aligning the centerofthe loaderunit (40) or the arm unit (60) with the center ofthe vehicle (10).

At the rear lower part ofthe vehicle (10), a folding safety step (15) is installed on the main body (11) side ofthe vehicle (10) so that

the operator can board the vehicle (10) when driving and fold it towards the side of the main body (l l) of the vehicle (10) when

stopped.

The bogie (30) for the loader unit (40) consists of a lower frame (3 l) with wheels (32) installed as shown in Fig.1 to Fig.8, and an

attachment part (33) where the loader unit (40) is mounted on the upper part of the lower frame (31). When the vehicle (10) moves

forward, it is inserted into the front inside ofthe vehicle (10), and when the vehicle (10) moves backward, it separates from the front

ofthe vehicle (10).

The bogie (30) anchoring part (33) consists of a fixhrre bracket (34) and a combination bracket (35). The fixed bracket (34) is

vertically fixed to the front upper surface of the bogie (30). The coupling bracket (35) is provided on the upper part of the fixed

bracket (34) and is formed with a hook (36) to support the loader unit (40) to move back and forth with respect to the bogie (30) by

being fastened to the mating hole (47a) ofthe bucket attachment (47), and an insertion groove (37) is formed to insert the front ofthe

fixture (4 I ) ofthe loader unit (40) on the other side.

On both sides ofthe lower frame (3 l) ofthe bogie (30), guide plates (38) are installed. The guide plate (38) contacts the inner side of
the wheel (14) and, as the wheel (14) rotates in the forward direction, pulls the bogie (30) into the fiont inner side ofthe vehicle (10),

and as the wheel (14) rotates in the reverse direction, pushes the bogie (30) away from the front side ofthe vehicle (10).

Between the lower frame (3 l) and the guide plate (38), a liner (39) is inserted to adjust the gap between the guide plate (38) and the

inner side ofthe vehicle's (10) wheel (14). The thickness ofthe liner (39) can be adjusted according to the gap between the guide

plate (38) and the inner side of the wheel ( I 4) of the vehicle ( I 0).

The loader unit (40) is equipped with a fixture (41) that is attached to the attachment part (33) ofthe bogie (30), as shown in Fig. I to
Fig. 13, and when the bogie (30) is inserted into the front side ofthe vehicle (10), it is attached to the detachable part (20) ofthe
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vehicle (10). This fixture (41) consists ofa lower plate (42) and, a lelt and right support block (43). The lower plate (42) is attached to

the upper part ofthe combination plate (21) on both sides ofthe vehicle (10) and is attached to the insertion groove (37) ofthe bogie

(30) at the front. The left and right support blocks (43) are installed on each side ofthe lower plate (42) and have a vertical cross-

sectional L-shape, and the L-shaped edge is supported on the inner corresponding edge ofthe vehicle's (10) combination plate (21) to
prevent the loader unit (40) from moving left and right and up and down. A boom (44) connected by a link (45) is installed on the

fixnrre (4 I ). The boom (44) and the fixture (4 I ) are equipped with a boom cylinder (46) that drives the boom (44). At the end of the

boom (44), a bucket attachment (47) is installed, and a bucket (48) is coupled to the bucket attachment (47), and a hook (36) ofthe
bogie (30) is inserted to form a mating hole (47a). A boom (44) and a bucket attachment (47) are equipped with a bucket cylinder (49)

that rotates the bucket (48).

The left and right support blocks (43) ofthe loader unit (40) are formed to gradually narrow the gap between the corresponding outer

surfaces as they go forward on the left and right support blocks (43). Therefore, the inner sides ofthe two combination plates (21) of
the vehicle (10) and the outer sides ofthe corresponding left and right support blocks (43) facing each other are in surface contact

with each other, formingparallel surfaces. Therefore, when the loader unit (40) is inserted into the detachable part (20) ofthe vehicle

(10), the loader unit's (40) left and right support blocks (43) are guided to the inner surfaces ofthe vehicle's (10) combination plate

(21), aligning the center ofthe loader unit (40) with the vehicle (10).

The bogie (30) and the loader unit (40) are supplied in a state where the loader unit (40) is mounted on the bogie (30), as shown in

Fig. I and 2, and are deployed at the worksite.

The bogie (50) for the arm unit (60) consists ofa lower fiame (51) with wheels (52) installed as shown in Fig. 14, 15, 17, and 19, and

an attachment part (53) installed on the upperpart of the lower frame (51) for securing dismantling equipment. When the vehicle (10)

moves forward in the corresponding direction, it is inserted into the front inner side ofthe vehicle (10), and when the vehicle (10)

moves backward, it separates lrom the front side ofthe vehicle (10).

The anchoring part (53) ofthe bogie (50) is installed so that the inner sides ofthe lower frame (51) face each other to accommodate

the arms (75) ofthe arm unit (60) to be described later, forming a horizontal cross-section in a U-shape, and sloping to widen the gap

at the top compared to the gap at the bottom on both sides. On the upper sides ofthe anchoring part (53), there are bending guide

units (54) formed to guide the arms (75) ofthe arm unit (60) to be inserted inward into the anchoring part (53). On the upper part of
the anchoring part (53) olthe bogie (50), an open seating groove (55) is formed in the corresponding inner direction, and the arms

(75) ofthe arm unit (60) to be described later are equipped with support protrusions (76) that are inserted into the attachment grooves

(55) when the arms (75) are spread outward, to support the vertical movement ofthe arm unit (60).

On both sides of the lower frame (5 I ) of the bogie (50), guide plates (56) are installed. This guide plate (56) contacts the inner side of
the wheel (14) and, when the wheel (14) rotates in the forward direction, pulls the bogie (50) into the front inner side ofthe vehicle

(10), and when the wheel (14) rotates in the reverse direction, pushes the bogie (50) away from the front side ofthe vehicle (10).

Between the lower frame (51) and the guide ptate (56), a liner (57) is inserted to adjust the gap between the guide plate (56) and the

inner side ofthe wheels (14) ofthe vehicle (10), and the thickness ofthis liner (57) is adjusted according to the gap between the

guide plate (56) and the inner side ofthe wheels (14) ofthe vehicle (10).

The arm unit (60) is provided with a fixture (61) that is coupled to the detachable part (20) ofthe vehicle (10) when the bogie (50) is

inserted into the front side ofthe vehicle (10) as shown in Fig. 14 to 20. The fixrure (61) consists ofa lower plate (62) and left and

right support blocks (63). The lower plate (62) is supported on both sides on the lower surface ofthe combination plate (21) ofthe
vehicle (10), with a rotating part (64) to be described later installed on the upper surface. The left and right support blocks (63) are

installed on the upper surface ofthe lower plate (62\ and, when the lower plate (62) is coupled to the vehicle (10), the outer surface is

supported on the corresponding sides ofthe combination plate (21) to prevent lateral movement ofthe arm unit (60).

On the upperpart olthe fixture (61) ofthe arm unit (60), a rotating part (64) that rotates horizontally is installed, and a boom (69) is

installed on the rotating part (64). Here, the rotating part (64) consists ofa tumtable (65) on which the boom (69) is installed, a pinion

(not shown) installed on the lower part ofthe tumtable (65), a rack (67) meshed with the pinion, and a swing cylinder (68) connected

to the rack to reciprocate it in a straight-line motion.

On the boom (69) and the rotating part (64), a boom cylinder (70) that drives the boom (69) is installed, and a breaker attachment (71)

is installed on one side ofthe boom (69), to which a breaker (72) is attached. On the boom (69) and the breaker attachment (71), a

breaker cylinder (73) for rotating the breaker (72) is installed.
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The arm unit (60) is installed with an arm installation part (14) at the lower part ofthe fixture (61). On both sides ofthe arm

installation p^rl (74), an arm (75) that is attached to the anchoring part (53) ofthe bogie (50) to rotate around the hinge axes (78) is

installed. An arm cylinder (79) for rotating the arm (75) is installed on the arm installation part (74) and the arm (75).

The arms (75) of the arm unit (60) are formed with support protrusions (76) to support the vertical movement of the arm unit (60)
when the arms (75) are spread outward and inserted into the mounting grooves (55) ofthe bogie (50).

The left and right support blocks (63) of the arm unit (60) are formed so that the gaps between the corresponding outer surlaces
gradually narrow toward the fiont side, and the outer surfaces ol the left and right support blocks (63) corresponding to the inner
surfaces of the two combinationplates (21) of the vehicle (10) are formed to make the two facing surfaces parallel to each other and

in surface contact. Therefore, when the arm unit (60) is inserted into the detachable part (20) ofthe vehicle (10), the left and right
support blocks (63) ofthe arm unit (60) are guided by the combination plate (21) ofthe vehicle (10), aligning the center ofthe arm

unit (60) with the vehicle (10).

The bogie (50) and arm unit (60) are supplied with the arm unit (60) attached to the bogie (50) as shown in Fig. l4 and are deployed

to the worksite.

The construction equipment forgreen building deconstruction work ofthe present invention, having such a configuration, allows the

loader unit (40) or the arm unit (60) to be easily and quickly attached and detached from the vehicle (10).

As in Fig. l, position the vehicle (10) in fiont of the bogie (30) with the loader unit (40) attached. As shown in Fig. 2 and 3, when the

loader unit (40) is attached to the bogie (30), the loader unit (40) does not move back and forth or left and right on the bogie (30). In
other words, the inner sides ofthe loader unit (40)'s left and right support blocks (43) are supported on the conesponding sides ofthe
bogie (30)'s coupling bracket (35) so that they are supported and not allowed to move from side to side, and the bucket attachment
(47)'s mating hole (47a) ofthe loader unit (40) is coupled to the hook (36) ofthe bogie (30) so that it is supported and not allowed to
move in the forward and backward directions. The lower part(42) ofthe loader unit (a0) is inserted into the bogie's (30) insertion
groove (37), and the lower part (42) ofthe loader unit (40) is vertically movable within the insertion groove (37).

When the vehicle (10) is moved forward to the bogie (30) side, the lower frame (31) of the bogie (30) enters berween the two wheels
(14), making contact with the inner side ofthe wheel (14) by the guide plate (38). As the wheel (14) continues to rotate in the
forward direction, the guide plate (38) of the bogie (30) is pulled inward of the vehicle (10), causing the lower frame (31) of the

bogie (30) to be fully inserted into thebottom ofthe vehicle (10).

As shown in Fig. 7, when the bogie (30) and the loader unit (40) are inserted into the vehicle (10), the lower surface (42) ofthe
loader unit (40) is positioned on the upper surface ofthe combination plate (21) ofthe vehicle (10), and the lower edge ofthe left and

right support blocks (43) is located on the lower surface ofthe combination plate (21). When the detachable part (20) ofthe vehicle
(10) is operated, the hydraulic cylinder (25) is activated, and the rod (26) ofthe hydraulic cylinder (25) is pulled outward, causing the
operation part (24) to rotate around the rotating axes (23) and tum the rotating axes (23). As the pressure roller (27) installed on the

rotating axis (23) rotates, it pushes and supports the left and right support blocks (43) ofthe loader unit (40) upward. Therefore, the
loader unit (40) is coupled to the detachable part (20) ofthe vehicle (10) as the left and right support blocks (43) ofthe loader unit
(40) and the end ofthe combination plate (21) are engaged with each other. When the loader unit (40) is coupled to the vehicle (10),

the connection terminals (not shown) ofthe loader unit (40) and the vehicle (10) are connected to each other, and the control unit (13)
ofthe vehicle (10) can be operated to operate the loader unit (40).

On the other hand, the rotated stopper (29) with the rotating axes (23) is located in the front ofthe left and right support blocks (43),

as shown at the top of Fig. 12 and Fig. I 3. Therefore, the loader unit (40) prevents the forward movement of the vehicle ( l0).

When the detachable part (20) ofthe vehicle (10) is operated and the loader unit (40) is coupled to the bogie (30) and lifted onto the
vehicle (10), the vehicle (10) is reversed, causing the wheel (14) to rotate in the opposite direction, thereby pushing the guide plate
(38) ofthe bogie (30) in the direction ofits rotation. Therefore, the bogie (30) is withdrawn to the front side ofthe vehicle (10) as

shown in Fig. 8, separated from the vehicle (10), and performs bucket (48) operations while the loader unit (40) is coupled to the
vehicle (10) as shown in Fig. 9.

To perform the operation ofthe bucket (48) and then the operation ofthe breaker (72),the loader unit (40) is separated and the arm
unit (60) is coupled in the following order.

Position the vehicle (10) in front ofthe bogie (30) with the bucket (48) raised upward. And when the vehicle (10) is moved forward
to the side ofthe bogie (30), the bogie (30) is coupled to the vehicle (10), wherein the top surface ofthe bottom plate (42) ofthe
loader unit (40) is positioned above the insert groove (37) ofthe bogie (30).
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Next, operate the hydraulic cylinder (25) ofthe vehicle (10) to lower the loader unit (40), which was raised upward, to the lower side.

The lower surface (42) ofthe loader unit (40) is supported on the top olthe combination bracket (35), and the inner surfaces ofthe

left and right support blocks (43) are supported on corresponding surfaces ofthe combination bracket (35), and the mating holes (47a)

ofthe bucket attachment (47) are coupled to the hook (36) ofthe bogie (30).

As a result, the loader unit (40) is mounted on the bogie (30). When the vehicle (10) is reversed, the guide plate (38) ofthe bogie (30)

moves towards the front ofthe vehicle (10) along the wheel (14) rotation direction, ultimately causing the bogie (30) and the loader

unit (40) to detach from the vehicle (10).

As shown in Fig. l, when the boeie (30) and loader unit (40) are completely separated from the vehicle (10), the vehicle (10) is

driven, moving the arm unit (60) to the front ofthe attached bogie (50) as shown in Fig.l4. The combination ofthe vehicle (10), the

bogie (50), and the arm unit (60) is the same as or similar to Figures I to 13. That is, the configuration ofthe arm unit (60) fixed to

the detachable part (20) of the vehicle (10) is similar to the fixture (41) configuration of the loader unit (40) and the method of

detachment is also similar, so the process ofthe arm unit (60) being detached from the vehicle (10) is schematically explained.

First, when the vehicle (10) is moved forward toward the bogie (50) side, the guide plate (56) ofthe bogie (50) comes into contact

with the inner side ofthe wheel (14), causing the wheel (14) to be pulled inward in the direction ofthe vehicle (10)'s rotation.

Therefore, the bogie (50) and arm unit (60) are inserted into the front side ofthe vehicle (10).

When the bogie (50) and the arm unit (60) are inserted into the front side ofthe vehicle (10), the lower surface (62) ofthe arm unit

(60) is located on both sides of the vehicle's (10) combination plate (21). When the rod (26) of the hydraulic cylinder (25) is

withdrawn outward, the pressure roller (27) rotates and pushes up the lower plate (62) toward the combination plate (21). Therefore,

asinFig. l8,theentirearmunit(60)isliftedupwardandcoupledtothevehicle(10).

At this time, the stopper (29) coupled to the rotating axes (23) also rotates with the rotating axes (23) and is inserted into the support

groove (62a) ofthe lower surface ofthe lower plate (62). Therefore, the arm unit (60) does not move forward and backward ofthe

vehicle ( l0) by the combination of the stopper (29) and the support groove (62a).

When the arm unit (60) is raised upward and coupled to the detachable part (20) ofthe vehicle (10), the vehicle (10) moves in reverse.

Therefore, as the guide plate (56) ofthe bogie (50) moves towards the front ofthe vehicle (10) in the direction ofthe wheel (14)

rotation, the bogie (50) separates completely fiom the vehicle (10) as shown in Fig. 19, and then operates the breaker (72) aftet

extending the arm (75) as shown in Fig. 20.

To detach the arm unit (60) from the vehicle (10), move the vehicle (10) to the front ofthe bogie (50), and advance the vehicle (10)

to insert the bogie (50) into the inside of the vehicle (10). And by operating the hydraulic cylinder (25), when the arm unit (60)

supported upward by the pressure roller (27) is lowered, the arm unit (60) is docked to the bogie (50). In this state, the vehicle (10) is

reversed to detach the arm unit (60) from the bogie (50) to which it is attached, from the vehicle (10).

This construction equipment for green building deconstruction work has the following advantages.

When the loader unit (40) with a bucket (48) or the arm unit (60) with a breaker (72) installed is loaded onto the bogie (30)(50), the

vehicle (10) is moved forward toward the bogie (30X50) side, so that the inner sides ofthe vehicle (10) wheels (14) come into

contact with the guide plates (38)(56) ofthe bogie (30X50). As the vehicle (10) continues to move forward, the guide plates (38)(56)

are pulled toward the inner side ofthe vehicle (10) according to the rotation direction ofthe wheels (14), causing the bogie (30X50)

to be inserted into the lront inner side ofthe vehicle. When the loader unit (40) is attached to the bogie (30) or the arm unit (60) is

attached to the bogie (50) at the front ofthe vehicle (10), the hydraulic cylinder (25) ofthe detachable part (20) is operated, the

pressure roller (27) rotates, and the fixture (41) ofthe loader unit (40) or the fixture (61) ofthe arm unit (60) is pressed upward,

thereby coupling the loader unit (40) or the arm unit (60) to the main body (1 l) ofthe vehicle (10).

When the loader unit (40) or arm unit (60) is coupled to the vehicle (10), the guide plate (38) (56) in contact with the wheel (14) is

pushed to the opposite side ofthe vehicle (10) as the vehicle (10) moves in reverse, causing the bogie (30) (50) to detach fiom the

vehicle (10). By using the above-mentioned operation, an empty bogie (30)(50) can be inserted into the vehicle (10) and the loader

unit (40) or arm unit (60) can be attached to the bogie (30X50). After attaching the loader unit (40) to the bogie (30) or the arm unit

(60) to the bogie (50), it can be detached from the vehicle ( I 0).

Accordingly, the present invention relates to a vehicle (10) with a loader unit (40) installed with a bucket (48) and a breaker (72) to

easily and quickly detach the arm unit (60), thereby greatly reducing the economic burden ofpurchasing expensive heavy equipment,
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and significantly saving time and expenses for the maintenance ofheavy equipment.

Fig. 21 is a schematic side view showing a vehicle (10) equipped with a loader unir (40), safety fence (16), and a watering device
(17), and Fig. 22 is a schematic side view showing a vehicle (10) equipped with an arm unit (60), safety fence (16), and a watering
device (17).

The top ofthe main body (l l) ofthe vehicle (10) is equipped with a safety fence (16) to prorecr the driver, who is standing upright,
from flying debris generated during operation. Therefore, preventing debris generated during building demolition work from
scattering toward the workers'side helps prevent salety incidents.

Furthermore, a watering device (17) is installed on the vehicle (10). The watering device (17) consists ofa spray tank (l7a) that
supplies water to suppress dust generated during building demolition work, an injection pump (17b) connected to the spray tank (l7a)
for pumping it, a sprinkler pipe (17c) that guides the pumped water, and a nozzle (l7d) connected to the sprinkler pipe (l7c) for
spraying water.

Therefore, when performing building demolition work, water is sprayed with a watering device (17) to suppress dust generation
during the operation' Therefore, even when carrying out building deconstruction work in confined spaces, if water spraying is
simultaneously canied out, dust generation is minimized, thereby protecting the health of workers and preventing environmental
contamination.

Brief Description of the Drawings

Figure I shows a disconnected perspective view of the state before the loader unit is attached to the bogie and the vehicle in one
embodiment of the environmentally friendly building deconstruction construction equipment.

Figure 2 shows a bottom perspective view ofthe combined state ofthe bogie and loader unit, while

Figure 3 shows a bottom perspective view ofthe separated state ofthe bogie and loader unit, and

Figure 4 shows a side view of the separated state of the bogie and loader unit.

Figure 5 shows a perspective view of the combination state of the bogie and loader unit with the bucket removed

Figure 6 is a bottom perspective view ofthe combined state ofthe bogie and loader unit with the bucket removed

Figure 7 shows a perspective view of the bogie and loader unit coupled to the front detachable part of the vehicle.

Figure 8 shows a perspective view of the bogie separated ftom the state shown in Figure 7.

Figure 9 shows a perspective view of the vehicle performing bucket operation with the loader unit attached

Figure 10 shows a schematic bottom perspective view ofthe state where the fixture ofthe loader unit is inserted into the detachable
part ofthe vehicle.

Figure I I shows a schematic front view of the state where the fixture of the loader unit is inserted into the detachable part of the
vehicle.

Figure 12 shows a schematic bottom perspective view of the loader unit's fixnrre coupled to the vehicle's detachable part as the
detachable part is operated.

Figure 13 shows a schematic side view ofthe loader unit's fixture coupled to the vehicle's detachable part as the detachable part is
operated.

Figure 14 is a disconnected perspective view showing the state before the arm unit is attached to the bogie and the vehicle is
combined.

Figure l5 is a disconnected perspective view showing the state where the arm unit and the bogie are separated.

Figure 16 shows a schematic perspective view of the arm unit with the arm extended

Figure l7 shows a schematic perspective view of the bogie with the arm unit attached and coupled to the vehicle

Figure l8 shows a schematic bottom perspective view ofthe arm unit's fixfirre coupled to the vehicle's detachable part

Figure l9 shows a disassembled perspective view with the bogie separated from the vehicle.

Figure 20 shows a schematic perspective view ofthe breaker operation stahts

Figure 2l is a schematic side view ofthe vehicle with a loader unit installed showing the installation ofa safety fence and watering
devices.
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Figtre 22 is a schematic side view 22 showing the state where the arm unit is installed on the vehicle with a safety fence and

watering devices installed.

*Explanation of symbols for the main parts of the schematic perspective view*

10: Vehicle 1 l: Main bodY

12: Side plate I 3: Control unit

14, 32, 52: Wheel 15: SafetY steP

16: Safety Fence 17: Watering Device

17a: Spray tank 17b: Injection PumP

l7c: Sprinkler pipe l7d: Nozzle

20: Detachablepart 2l:Combinationplate

22: Combination block 23: Rotating axes

24: Operation part 25: Hydraulic cylinder

26: Rod 27: Pressure roller

28: Supportpart 29: StoPPer

30, 50: Bogie 3 l, 5 I : Lower subframe

33, 53: Anchoring part 34: Fixed bracket

35: Combination bracket 36: Hook

37: Insert groove 38, 56: Guide Plate

39, 57: Liner 40: Loader unit

41,61: Fixture 42,62'.LowerPlate

43, 63: Left and right support block 44, 69: Boom

45: Link 46, 70: Boom cYlinder

47: Bucket attachment 47a: Mating Hole

48: Bucket 49: Bucket cYlinder

54: Bending guide unit 55: Seating groove

60: Arm unit 62a: SuPPort groove

64: Rotating part 65: Tumtable

67: Rack 68: Swing cYlinder

71 : Breaker attachment 72'. Breaker

73: Breaker cylinder 74: Arm installation unit

75: Arm 76: SuPPort Pillar

?7: Foothold 78: Hinge axes

79: Arm cylinder

[0lls]

[0116]

[0] l7]

[0] l8]

[0] le]

[0120]

[0121]

l0r22l

[0123]

[0124]

[0125]

[0126]

l0r27l

[0128]

[0r2e]

[0130]

[0131]

[0132]

[0] 33]

[0r34]

[0135]

t0 1 361

[0137]

[0138]

[0139]

[0140]

[0141]

lot42l

[0143]

[0144]

[0145]

EXl005 lPage 14 of 55

Kubota North America Corporation et al
-14-



D
ra

w
in

gs

D
ra

w
in

g 
I

R
eg

is
te

re
d 

P
at

en
t 

1 
0-

1 
04

1 
99

6

E
X

l0
05

 lP
ag

e 
15

 o
f 

55

K
ub

ot
a 

N
or

th
 A

m
er

ic
a 

C
or

po
ra

tio
n 

et
 a

l

(n

s

O
J

N
)

N o

to (n

o
T

$ o
N __

l
N

)
(o

c! o
(D

l\) N
)

5 N
)

E q
5

o (o

A
F

/r
t

o,

A N
)

E o

E o

5 @ -1
5-



Registered Patent 1 0-1 041 996

Drawing 2

Drawing 3

40

44

45

41

43
47

48
45

32 39u
33

35
30

3l
ca

44

32

46

41

43

30

47

EXl005 lPage l6 of 55

Kubota North America Corporation et al
-16-



Drawing 4

Drawing 5

o^ /37
\JO

34

40

Registered Patent I 0-1 041 996

49

EXl005 lPage 17 of 55

Kubota North America Corporation et al

44

49
4B

M

41
42

43

31

3338 (

ao
30

41

40

44

.l 38
47a

4747a
36

-17 -



Drawing 6
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4701 Patrick Henry Dr. Bldgl6, Suite I l6
Santa Clara, CA 95054

CERTIFICATION OF TRANSLATION

I, TakashiMaeshiro, on behalf of HC Language Solutions,Inc., do solemnly and

sincerely declare, to the best of my knowledge and belief, that the attached text represents a

translation of Korean Patent No. l0-1041996,thatthe translation was performed by HC

Language Solutions, Inc., and that the translation represents a true, correct, and faithful

translation from Korean to English in a form that reflects the intention and meaning of the

original text.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made

are punishable by fine or imprisonment, or both, under Section l00l of Title I 8 of the United

States Code.

Date: August23,2024

Signature

Takashi Maeshiro
HC Language Solutions, Inc.

EX1005 lPage 28 of 55

Kubota North America Corporation et al



===a 10-1041996

o (1e) Eil+"J+qqa(KR)
(12) E+5q*!.(81)

(45) *rQzI
(11) E+HE
(24) E+oJzI

2011H069169
10-1041996
20118069099

(51) Int. Cl.

E04G 23/08 (2006.01) E21B 1/00 (2006.01)

E02F 3/36 (2006.01)
(21) +flUi 10-2009-0033050

Q2) e9J'J^l 2009E04E16E

drIS ?9.2I 2009H04916E
(65) *zl dA L0-2009-011025S
(43) +7IoJ4 2oo9H1og21g
(30) +.d?++

1020080035739 2008H049170J, ql+"J+(KR)
(56) d.B7l€4^IETI

KR1020010058406 A

KR1019980074489 A

tP56r46522 A

JP03076936 A

dAl a+6}f :+ 20 6J dr}$' : aCe
(54) a+a dEef4 zlg+ d€+El
(57) e +
B *€g a+a d54it1 +g+ a€+dl"li ++ ao.s, d*41 e.rjgqtr E= oJ,?ulez} +gqE+ +g+7I €ilqq 9l= iI*; Hlfl7} €iigq 9lE aygs.q"Jr+, sI+sal"JE t}+ql d,lgq^J _?_rl-ft!e
Ets..J+qtrrl .J+q= "Jzl+-e ol+qzlq, i}.&ol Eil+oJ6}o-f, ddqE i}*.el d* Lil=se dLoJgrrzI*.1 *d9tr iI*E dHJ+r+ +4q= E]liI; 47ig .J++"I .J+slj1 rIiITl il"*q do"r+o-s +EgEile*gl +g+ql A.Jg= Eq+qE E= oJ+qtrE .n6JElq "l+qdq.
trI4^J E gBe + qlel zlzlo.s 44ol €71€ eq+qEsl u4lolzlz| dil€ .J+qE€ rJ{6}j1 c+6}
Al 4g^l? f ilr, olql 44 r.7IE +*Hl +"J"il trIE a4l4 +Bg aAl A+^l,J + flgq, ++tslg
+zl, H+ ^lrJ H AHIE 3ifl 4,J^l,J + 9.14.

rll .9. s.

(73) +61?zl
(+) 4lolg++ul

^Jg €Es+ qqEF 25-4 d+BB 604

3E+89 +4q^l
?zl qltlrl +g+ g^15 768-6

(72) gBrI
4B+
a7l d*^l E?7 .IBF 530 gn|.9- so2-203i

(74) EI4 "J
ESE

l0

{

{

31

{-6
{l

t-t-
EXl005 lPageZ9 of 55

Kubota North America Corporation et al



===a 10-1041996

+4d7sl g+l

a+* 1

+EJ"l zlgrITI B++ *4.IC +tslE +t^l7lE+ atrE+(l3)z} €ilElq 9lr, d*"I aE dl4l+ ^J

ulz| zlpslri+ zlB+(20)7I €-il5lq fl= 7Ie*(10);

HI+l(32)7I €715lq fl= 6}+gal";(31)r , s}+g?ll"J(31)9 t}+"il €ilslol^'l a4zlq+ *Bl7I t+El=
?I++(33).e ol.?gzl4, ,I*(10)ol q+HJ6Jo.e. 4lrlElE zI*(10)el d* 'll+se t99l ile}(10)ol

+1lElE ,Ie*(10)E d*+4 +49= E}],I(30);

qlil(30)el tzl+(33)"il .Jzlgil tll^I(30)71 7I*(10)el d*+oe- *'JEIE ile}(10)el zlg+(20)ql oJzl

gE r4Ei(11)ei, -7aql(41)ql Ba(astE €a9q 9l= +(44)rL +(44)rI a4ql(41)"I dil9q^l +
(44)g :*F^l7l= +daEl(46)e+, t(44)9 'J+"1l -7ElEl= qaqqlTlH-tr(47)q, 4aqEI:lEE(47)ql a

ELq= qa(48)r+, +(44)4 tslrlqEI^lUE(47)ql €^l5lq^l Blrl(48)g El5-^l7l= cl4ldelrl(4e)'E ol+

old e.r1au1-e-(40);= $-*6Iq ol+q{ ag +ds-" 6}= rl+a agAl^I z}g+ a€+Hl.

A+EJ 2

+,Jql zlexlTi B++ tEiql^l *tslE.FF^lzls-4 z3-u,2+(1s)z} ^izlslq 91j1, d*.1 a"5 614l+ *
BlTI +gqE+ zlg+(20)7I €^l9q ql= zlE*(10);

HITI(52)7I €'lElq 9l= b++gzl"J(51)i'+, b,}+geloJ(51)el t}+ql €,l5lq^l ?-zlzlB* *Hl7I oJ+51=

SL4I+(53)-a ol+q,^lq, zle}(10)ol Ell+*6JsE, dAqE ile}(10)el do} ql=qs toJElr zle*(10)ol

+TlElE zle*(10)e,l d*+jr} B45l= qzl(50);

rIxI(50)71 7Ie*(10)E d*=gE- *"JqE ilzJ(10)el +'J+(20)"I ad-q= j1er-ll(6i)e+, jlaql(61)el t
+ql €il5ljr. +sJ*6'Js-a EldEl= csl+(64)e+, dsl+(64)ql €^l5l= E(69)''+, csl+(64)el B(69)"I

€"lgq^l B(69)e=- :FE^l7l= +daEl(70)e+, B(69)el 'J5lql +Irlq= i: zI"lzlqEIil9elTi;s|, -E-zllo)

-Tlqql,lBE(71)"I aEIg= B AlolTl(72)s+, E(69)r+ u TlolaqqlilE=(71)ql €zl9q^l s 7Iol4(72)=

EIF^l7l= E TIolTldaEl(73)e+, aaEll(61)ql €^l5l= 'J€il+(74)e+, "J€zl+tz+)9 'J+"I slEElE+

€_^lgjl rl]rl(5o)el "J++(53)"I "Jzlq= "J(7s)r+,.J€-^l+(74) "l "J(75)oI €alqq^l "J(75)g nlE^l

7ly--.JdaEl(7e)-e ol+q4l g+qtr(60);.= s+l6}ol ol+qTl ag +e9.e 6I= {l+a aBdlnl +B+
a€*Hl.

4+* 3

z,I16J e1= 4l26}ql ilq^1, zlE*(10)E +B+(20)=,

ile*(10) dHJ+ g4l(11)E oJ 
=+02) ^Iolol €zlElq 9lr, eirlrerLlE(40)q rArll(41) E= "J+qE

(60)E aAql(61)7i +9+(20) ']l=ss d"J9E :zAql(41)(61)=- tl+es -Eq ga^l -tr4E]](41)(61)9

l4aI(11).I "J+^14^.1 rd^l7lE+ € a€ +ee-e aI=.1+A a+441 zlg+ a€^JHl.

a+EJ 4

,I36Jql 9lq ^l , +g+(20) =,
g4l(11)el d"J t}+"l +q*6Jqg ol!slEE €,151= F a'J+(21)=rrl,

++ill(11)el * 
=+(12) 

q+"rl 44 .raqr-- a'JE+(22)Etrl'

*rl"l €tlg+(z2)=.I Eld7}ts5lE+ €zlEl= sld+(23)E+,

.J+ol *+q .plds(23)E"I 4z+ ia5lq^l Eld+(23)59 dld^l7l= +++e+,

+E+eI sld+(23) ^Iolol €zlElq^.] +E+9 4c*++Eg 9d+(23)9 gld€Ep-E d+^l7l= tsJ'J

d++s+,
glTl+(23)Eoll €^lElq^l Eld+(23)E'q Eld^l E-q+qE(40)q J1ar.ll(41) E}--- 'J+qtr(60)el aaEll

- L- EXl005 lPage 30 of 55

Kubota North America Corporation et al



===dl 10-1041996

(61)E t}+s-a "Jol^l _zeq(41)(61)E ESI(11).I "J+^14^J rA^i7l= rl$Ezl(22)a "l+qd a+ 
=aq-+. 6I= .l+A aE61lii +g+ a€*Hl.

a+EJ 5

4l4"Jql floi^.], +];a*E,

+.JdaEJ(25)-e ol+qa ag 5c"e 6.I= a+a ?lE6it4l zlg+ a€+Hl.

a+r} 6

x,I46Jql glol^l,,J6JdE!+=,

g+oi +E+E El+ql EB9.z El+ol Eld+(2s)cl aEtgq^1, +++el zlCe}+tErl Eld+(23)g El

a^l7l:- zI5-{(24)oE ol+qal ag +as_+ 6}= il+rJ d56}l4l +B+ a€*ts1.

,d+xl 7

4l46}ql *ol ^J, El d+(23)"11 =,
9Bol 9ds(23)ql raqq^J "lel *ril sld9j1 4rl.l gd+(23)E qd^l .aarll(41)g al*xlzlES
(43) dBol 9ilqq^J eq+qtr(4o)el d+*.J +F+ xlzl6}E+ ^Esl(ze)71 €,lgq 9l= Ag qd
qE 6I= A+a aEdlil zlg+ d€*Hl.

a+6J 8

xlla;J4l ilq^1, El d+(23).I=,
.J-Eol eld+(2s)"I jaa9q^] ole+ EJ4l 4dgr ElEol sld+(23)g Eld^i :a4rI(61)E zlzl*(62a)41
+"JqE^'l 'J+qtr(60).el d+*6+ +Eg,l^lslE+ ^EEl(2e)71 €zlqq 9t= ag Fd"-e 6I= a+f
a ?lg614l zlB+ a€tHl.

aTrJ e

^ll16}.tl flq^.l, E]lrI(30)E "J++(33)=.
r.llzl(so)E d* *+Eq f4ge. jzaqq ilE a3uzla(34)r+,

r4tri+A(34)el t}+ql +Hlq_1 'J+ql 4Aq4iltr-E-(47)9 dlA+B(a7a)41 4laElq^J -"-tr]+qE(40)7I
r]lz}(30)ql Ellal d+ tl-6}e--a +Fq= zi9 ^lzlalEE +(36)0l €Cgq glsq 4+"I etri+qE(40)g
-raEtl(41) d*ol $oJ9E+ *";+(37)ol €^Jqq 9.1= a!I*i4a(35)"-4. ol+qd ag SaoE 6I=
a+A acdlnl 4B+ zl€ztul.

a+t} 10

4l26JoI flq^'1, rtlil(sO)E oJ++(53)=,

*+qtr(60)E *+ .J(75)oi oJzlEls.+ 6I+EeI"J(51)el *=ql rI+ .I+Eol E}+_H-E+ €zl5l:r +q+
qlol r-x| €*gE €€qq "J+ 5IE+E t4"I HlsI .J+ +EI+E,J4"l rJ gq,ZlE+ a^l;<lal €Cg
ol 9l= ag +as-tr. 6I= a.€!A aB6ll4l zlB+ a€+Hl.

a+.J u

41106}"ll *q^J, t++(il)q tlB *=ql=
*+qtr(60)sl oJ(7s)5ol oJ++(ss)el Lll+ss *"JEl= ag.J.llsiE€ 9+g-e Bolal €EIE A+.J,x
+(54)Eol €C5lq 9l= ag SCge_ 6}-= il+a ,Jgsliill z+t+ ad*Hl.

a+EJ 12

411-J Ir= 4l26}ql flq^.l, EllzI(30)(50)E 6}+sql"J(31)(51) .J=ql=,

HIfl(14)9 Lil+E.I d+Eln tsI7(14)7I llTlH}6"ls_e qdg ^l zl+(10)E d*,il=g_e 4l.Jqq HI+l

_a-
EXl005 lPage 3l of 55

Kubota North America Corporation et al



===a 10-1041996

(14)71 +dHJ6Jos Eldg ^l iI*(10)el dl*+o-tr-+E] E49E+ TIol=+(38)(56)ol €ilqq 9l= a€
54se 5I= a+A agdl4l +E+ a€*Hl.

a7* 13

^l 
12"Jql 9q ^.l, 6}+gull "J 

(31 ) ( 51 ) rl TIol = +(38) ( 56) ^Iol 
ql 

=,
Tlol-s(38)(56)4 zlz}(10)sl HIfl(14) Lll+E ^Iolel <]4€. e€6I5-+ elolLJ(s9)(57)7I *"Jq= ag +
cee- ;15 {+a aE6ll4l z}g+ d€e}Hl.

a++ 14

all"Jql 9lq^'1, E.q+qE(40)sl ilArll(41)=,

*+ol ila*(10)el at}+(21) d}+ql S]+qi1 d*ol r.lliI(30)E t"J+(37).il SI+q= 6}+(42)rl, 5I*
(42)el zlE "J+"1 44 €rlg:a +zl+Eol r-z} 6dtlos €cElq .zI€ EI'J+eol il'J=(l0)el aEL+
(21) Lll= EI+ e+.|l zlzlqq^l sEl+qE(40).el aI+ "l *6I trE-9- *zla}= e}+^lzlB+(43)sE. ol+

q4l ag 5as-e- 6I= a+a ,JE6l4l +B+ d€+Hl.

A+itJ 15

xil2"Jql glq^J, .J+qtr(60)q IrCEll(61):-,

*?"1 =l.J(10)E a*$(21) xitrql zlTlE= 6I+(62)r+, 6}+(62)sl *+ *+E.rl €^lqr 6I+(62)ol ,I
eJ(10)"1 ai+ElE el+Eol a.J+(2l)el 4*.J+Eql zl4qq,\'l "J+qtr(60)el =l+ +Eg Elzl6l= aI

+^lrlE+(63)oe ol+qrl ,ig Sdge- 6I= 1l+a dE.llnl 49+ a€+El'

a+.J 16

z{1r} tEE zl2a}4) 9lq^1, Etr]+qE(40) E= "J+L.lE(60)7} i}e}(l0)9 +g+(20)"l] t"Jg qlql .etrl+
qtr(40) rE= *+qtr(60)e+ zle&(10)el dElTl ^ls oJ,lElE+,

zlz}(lo)e-l F ails(2l)g ilrj(lo)el ql+*.J-oE A+q r Efl+ ql+Etel ,J4ol di} €olzlE+ B^d

Elq fljl, E-u-lfrulela6) E= "J+q-tr(60)el F a}*^l^lE+(43)(63)Eg a}gzlxlEE(43)(63)e-l AEJ+
oE- BfE Ell+ q+854 ?J4ol dzl 6olxlE+ €^"iqq 9lsq, + a*+(21)el .ll+HE-E ol"l Ell*

9= a}*zlzlB+(43)(63)E e]+trEe EI+E= + Eol 44 tls q689 ol+"1 Ed+5lEq 6J^J€ ag
SCee 6I= a+A aEdl4l +B+ a€+El.

A+* 17

z{lt}41 9iq^1,

qlT}(so)el "Jzl+(53) *+ql= 4+ 'll+HJ6Jo-e zl*9 'J++(55)ol €^Jqq iln'
.J+qE(60).el .J(75)E.I= "J(7s)Eol el+-e-.s gxlE S]+*(55)=ql t"Jqq^l *+qtr(60)el tI6I +
Eg zlxlilE$ zlzlpzl(76)=ol €^dqq 9l= ag SCse 6I= a+A a€'alnl zlB+ a€+tsI.

A+t} 18

4116J !t= rI2o.r4l 9lq^1,

,Iz}(lo)el +,J 6I+"1= Sd^l zlgzITI z},*(1o)ql B+611 4zl.rl zl*(lO).el +i'l(11) =oe dg +
9lE+ aa4 "Jd"Js(ls)ol €ilqq 9.1= ag +dge.6I= a+a atrdlil zlg+ a€+ts1.

a+.J 19

4116J n= 4l26.Iql 9.lq^1, 'I*(10)q e4l(11) *+"il=,
zle B.+{} $dx}z} zis^l g^8El= Hlt}Ee+rl uEs)E+ oJds^(16)7} €^lElq il= ag +egs
6|= it+a aEdl4l z+g+ a€+El.

A++ 20
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10-1041996

4116J !E= ,,l26Jql glq^J, z}*(10)ql=,

ag44l ziB^l Ei^JEl:- Edg q^I5IE+ -59 **6I= g+'Jl(17il*, gf'Jr(17a)91 €?sl"l^J oj

E B'J6I= B^IBu(17b)e+, e^IBE(17b)ql alaqq^l goJq= cg tLI6I= €i*(17c)4, g++
(17c)41 €aq"l^l Eg +^16I= r==(17d)E- "l+qd g+*^l(12)71-€zlqq 9l= ,lg Fdg-e 6I= .l
+A ,JF€.6litl zlg+ a€+El.

B4l ^l
gdq *,4t1il €d

zliE"t
e "JBg rl+lA aEdl4l zlg+ a€-*Hl"l s't,io.e, 561 BlsJ aE'I+"I Tl"J6Iq erlz+Bg B
+ 9.lqq, azzlBq 6jE.llql *al Qel zlzl EzlzlB tlEl= i}*ql ,J'J6I7ll EJ+^l7lE^J rI*B f qii-
asa aEdl:l zlB+ a€+Hj"I *aJ zl"l4.

all 4zl i
9tI4oE-, ulul ErJuI .Tl' strJ= #e {'tql^l .J=.Jg g'r+4s-a +68+ + g,lE+ TflEJslq^], ,J
g Ll+ql^1g a4+8, EE_Axl:+B, 4l€zlB, A?lzlg, rE=.r++, flel, aazlB Fg E^l,Jql E+4
oE +"8oJ + gl= atul"l4. ole+ gg ulu.l Erlu| ^71- EEJi_L 4lzI4oI^J 360" sldol 7I=6IsE +g *,J.tl^l zlBs}=Ell 4q+6}ril ^l-+gtrI.
olel{ ulul -?Ej+ ^zl- EEI= z}e}E dr}.I B daqql el6l z}"E'6}= B(boom)ol €^lEl:/, E.el B+ql 4aq4ilEtr+ rtzllolzlol4ilElETl €ilqq,4aqEliTlRE rE= H/llolTlqEIilEltr.l= ul4lol4
,rzlolzlzl €:199 9.1+. BrI 4AqEIilHE, uz1o14.l4iltrtrql= fr.JdflcJzI €ilgq^l olEg 

"J,d+ +EE SFEIE+ 6JtrI

t!+6J +4E ulul ErJu| ^71. sr]= zJE ul]+ql,rl aZ+gg +6J6IE^J Lfl+ _fzEg lrEIol4E,I
dl6}z+ +4'J +eEg Blr!"I BoI olE El tlil^l7l= zlgg ++.
B4 +Lllci^l ol+qzl= ECfl gB9 z|si +9"I= ila6J ;,,J q}.ll^l 9+61 zlBtr + glsq rygol
E+r== E9 5;4e} + g1= 

=:e 
+q Elq=^I7le+ i€ ^7lEEtrJ7I 

.+ 3E ol+q Szzlgg +6J61-r1
el+.

r,lq3+7lql= 3zz1e rI4* ez1o17l !E=.r4^IE ++6}q^l a+EE 'I4l+Bol f;!slF_g 6Ir. q
4lzlBg "lrl +cl -A7l=eElg tslA€. oi+6}q^] Slrl€-g HgE"J"I AliI6I= "JEel +B"l d-J g-7
9lEI.

olelal f,zil +B d6Jq E:lld9 ElqE^+zlE +dl+E ^lrJql= ^71-E-El7l ElTl tEiltr 9loq, nlql-q
.71=strlel EiA zlB^lqli- plulS$zlzl 4lzl t}4.e glqor 6IEs i17|.e.l +"J *Hl= Eg40E $*6J
+ fl= Ez]ldol flsq, FE]] + 6Jrll= qiTli}4"r] 9lq6} 6l-Es ++ EgCol gQft ola}e- *€ dc}"14.
ol4 *ol +4ql=, zJg 471 *^I+ +*Hl= +Hle A+, +ol6J F 7l*, 

= 
nTIq 

=^l7le+ ^71-Etri
= "JtI -B$alol 6lot slEs 4a14o*- = +B6l E^Jg,z, Bill"I+ + Ell-= sJ a4 +Hlsllo} 6Is_A +
Hls,l r+oJ **41 tr+c 9g+9 *ulz} 34iqq, +*Hl9 qlzlrl +ag rrlq6}= rl+.J++ol trlulq-q "J^J
alEE. +a_e_gel ,s"Jol 5lr 914.

+S, +4E ElqE^lrll-+ ^71=-eEl6tl= uzilolzl €il+ q4^l$tru} Bla €il+ qEI^lE=7I ,+4 E^l
=lol.r.J 

ol4j eelolzl4 4a!.1 44 €ilEl=ql, + lIElei qEIiltr_E_= *E -c+El7l g=trI. EI4^l a€.
Bliii] z}99 glaN ez1o14 +Br+ qa z}Bol uJs+ a+, +e^l "lL,l=a}zlc+ ^71-aL)71 4+ +Hlqq
oI +4.
IEEI. +eI ElqEAITl+ ^7lEEtrlE +E E4ld3, vl4l+g E= qazlB^l g^Jg= EI4lBol iI* +d
zlql^l HltlElE.q oJd^I:z7l ++ g^Jslfltrl. olal+ +4q ElLl-E+7]+-^71--EEl:- zlBg B "l El=&

E Sdol g^Jqq, g^J€ +Tle- +gxIg rJ?*-g- Bll,l-7, +E+Ag !-g^l7l= +,s"Jol g+.
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r++^1, a€galql^J= td^Ir= €olr +l+a39 B.I"leL 6}+el +tHlEJoe tr4lol4e+ tsla-g'J
116l-7 

^l+6}al 
ril6}ol'r'l 

^l--$alF--?, +*HlE tr+Ell+= Lzl 
=ols1^'l 

+tsE egce al6l-Elzl *E+
+ ?]€lLHlel 'lg.l €}J_+ drJ"lrI.

*dq q8

6ilA 6la.zl6l! a+xil

tI++ 84149 dlaalTl g+ E "JBg q4e, 6J E]lE zi*oe- 444 Ua1o14= +{5}1 tl+6ull B
4^l?J + 9lE+ + a+a aEBI41 4lB+ a€+HlE ,I*5I=B] *q.
g "JBg trlE +4e, +qdgrl,4aqEIl'CE,4rlol "J4lE- a*€ E-El+q= 4t4l+, +qdl=4,
uzlolzlqEllildE, uellol4zl .J4ltr A6J€ "J+q-E- dll= i}-*el 4'J+'f1 Cq4os +B^l'zJ +'JE

=- 
+ aea ?lB6114l zlB+ ad_tHlE 1i*b'l=tll slEI.

e plBg r rlE +49, .tj-alolTl zl9 E.= Ha zlg^l +^dEl= tI'Jqe+El zlBal= !-n'e] + 9lE+
6J il+a a€.dlill +g+ a€tHl3 4]+6}=LI tltrI.

t gqel E tri= +zle, <186141 zlg^l HJ^8EI:- edg slnlg + ?lE+ + {l+a a-E6I4l z}B+ ?l

+_*Hl= 4l;16}=r]1 1l+.

a+41 dla+*
ole+ Ag +3g B^"16171 9l6J E- tsEE a+r.r dE-;]l^ll +S+ a€+Hl=, +*.I zlBzlzl'J+{} ^}EI

.I^-l *ul= 75,<lzlE+ aE=+7I €il5lq *.a, d*"tl zlE 6liI+ *HlzI +gElE+ +B+7I €,lEl
ol .J= zI*; uITzI €ilqq il= 6}.+gal'Jr+, 5l+g?I"Jel t}+ql €:lElq^l aa4t+ +u17I "Jzlq
:- o.l++E ol+qrlq, z}*ol ,13u3-aj9..a ddqE i}*g d* LI+s-e *Eq.a it*ol +419s1 ile}

el d*+rl e4g= EIZI; ql,Ie] .J++ql t+5l-J' rllzITI i}?+el d*=qs t'JEIE zI+9 zlB+"I "J

zlsl= ,rcrl]el, aaEIql 4ze- €aqq 9l= ++, Bq naql"I €^lqq^l +g- ++r^l7l=

Edflrl4, Eq .JEql +HlEl= Hl4qEi^lEtreL ElaqEll^1fltr'l aE*El= qa'1, ++ qrlqql'ZlUE
ql €il5lq^-l 4al9 9E^l7l= Hadarle ol*941 erlsrl-e-;E -*.oJ6lq ol+qd ag +detr
?14.

d€+ E.J+ +zlg gC6trl 9+ e "JEel a+A ?lEdlal 49* zl€'Jtsl=, +olql zltxiTl B++
*EIC]^I ^JHl= +E-^l7lE+ atrEBuI €;l9ol il:1, d'*"ll aC dlnl+ +Hl7I +gqEE "l'JPzI €
ilElol 9.1= ila*; HIfl7I €ilq.l 9l= 6}+lleloJr|,6I+-rI-eI'J9 tl+ql €zl5lq^l aazlg+ ^JHI?I 9]

zlEli- oJzi+-a ol-=-olzlrq, i}"*ol 4l**6Jqs dAslE:l+el A'J L]]=sE. toJEliz 7}*ol +1l5lE
ila*g CHJ=4 E4slE rllzl; qlrlT} zlElE 4L*r=eE S"Jqtr z}*e] +B+ql a*q= rCrl]4, -rzJ

E.Ig *+.I €7lqi1 +EJ*"J-o--a sldsl= d5l++, cEl+ql €^l5l= E.4, c9++ +oI €ilElq^l E-

g +:.^l7l= +daElel, BE "JEJqI +ulsl= H elolTlqEflilB-E-s+, tr qlolTlqEI^lt-E-ql at}51= tj 7ll

ol4e+, B:4 e-z1"14qEIildtrql €ilqol^'l E7I"la= slts^l7l= H ellolTldatr.le+, -adqlql €ilq=
"J€zl+e1 ?l€i1+9 *+"I slEElE+ €ilEll. Elli}g 'J++"I Sl+51= "J,|, "J€zl+ E Sql €ilsl

"l^l "Jg EIE^l7l=.J€ilrl-e ol+qd oJfrr]-E;E -g.6J6iq ol+q{ a+ +AoE. 6JE}.

e EIB a+a aEdl4l zlB+ zl€+Hlg 4E- 54+, ile}el +B+:-, ile} d*+ E4l9 'J =+ ^Iol
ql €_;lgq fl-7, E-trJ+q_r=el rcEI !r= *+qtr.el zcqlzl zlg+q+qe aloJqE.zarl]=i *?o
E Eol gcl^l raq]= Bil.il "J4I^14^l r.a^l7lE+ gtrI.

€- *E A+a aEdlnl zls+ rJ€*Hlg IE qg 5ae, =i'J+=, ealq dtsJ *+"tl +tJ'J6Jee ol4

qE:a €i19ts r= dtl*E4, e4l9 * ++ '+]=ot1 
z1z1 aAq= a6J=+=4, *Eol dilE+s=q1 l!

dzISalEE €ilsl= tld+E+, *+ol 'J+9 e1d+5ql 'f4 i49q^J Eld+Eg 9d^l7l= 75+
e+, +5'+e+ ru1q,,'|ol4l €,lqq^'l +ts+el 4'se*++Eg Eld+E 4dsto-a 4l+^l7l='J6Jd+
+e+, Eld+=ql €=lqq^l Eld+E9 513.'.1 E-rlfrulsg rCr]l !L= "JfrLlEg atrll= Al=s-e "Jq

^J 
jldEl]E. ts.nlql EJal^]4^l re^l7l= 7}$Eels "l+qdq.

-6- EXl005 I Page 34 of 55

Kubota North America Corporation et al

[001e]



[0020]

[002 r ]

[0022)

[0023]

[0024]

[0025]

[0026]

[00271

[00281

[0029]

[0030]

[003 l ]

[0032]

[0033]

[0034]

===dl l0-1041996

B +E il+rd aEdl4l +g+ a€*HlE E'Ie 
=Ce, 

+t+=, +.Jdfltrls oi+qd4.

e gE a+a acd4l zlg+ ?]€tElsl E trI= Eee, *.;Id€l+=, .J=ol +E+g ++"I ?_Elslil
E++ol sld+ql aElqq^J, +++E zldeJ+SF^l Eld+g Eld^l7l= 3]-guje.e ol*qdr}.
e tsE a+a ?'lE6liil zlg+ a€*Elg 5! rI= 5ee, Eld+ql=, gEol gld+.I r,3qq^.1 olei 1+

4l Elrl9,z 4E"l slTl+el Eld^l j1,JrllE 4+zlzl++ TlE"tl g/lslq^J eEj+qtrg d+,J6J +E_g
zlzla}5.9 .EgzI €ilElq 9lEI.

E gE {+A ,J€-ElliI +g+ a€*HlE rE tr}= +ee, Eld+.t]=, 9E"l ElTl+.tl -zdqq^J ole} +t
4l EldElr E}Bol Eld+el Eld^l 1449 zlll+.tl +"JqE^l .J+qtrE d+*s"I +5,-ea- zlZl.IE+ 4
trq7I +lxlslq 9l+.

B PIB d+A AE6lijl zlg+ a€+Hlej !r uI= 5ee, Ellzlg "J++=, rllzlel d,J tI+E"l fzl_o_-a
raqq ilE ;.Xu444, r,3u4Ael t}+ql +tslElr. "J+ql qAqEIZ]plEel 4lrJ+B.I ilA_slq^,1

-?rJ,oru]e71 qlil.ll EIEI d+ *6J9_e +59= ag Zlrl6IEE -s"l 6JCgq {sq E}+ql sEJ+LlElel
jl,Jql d*ol i+.J9E+ *"J+ol €cElq el= ailE+7le=. o17q.10.

g gE d+a ag4il +B+ ,J€+Hlg rE 4= +ae, EIiIE ?l++=, .J+qtrq "J+ .Jol "J+elE
€- al*sei"JE *+ql 4+ Lll+Eol "Ii:rF-5 €,lsln f'J+Eol r-zl" S1log €^dElq .J= 

"+B+gA4q HlsI oJ+ *++9 ,J46l' El Rqxl-E+ 7|^l,lAl €tgq qlr}.

g gE .l+A aEallal 4B+ <l€1lts19 r rI= see, .Jzl+q *E.J=ql:-, *+qtrel .J,=ol "J++E'll+ss *Eg= a9.JqlaiE+ q+qtr Eqd €Etig d+tql+=-ol €^Jqq fl4.
E BE ?l+a egdl4l zlB+ a€lIHlE E r+= +ag, qlilg .I+irzIoJ oJ+ol=, ulfl9 '}iiE{ d
+qj1 HI?I7I Cdr!-6}s.", Eld€ ^l ZI%IE 1l*._ll=gE dEgq EIfl7I +{lB}ag=e-e qCEJ ^l z}E"}E

d'*+9--?-+El !.rqElE+ 7lolr.+ol €zlEiq 9lEI.

B gB a+a ,JE6Xil +B+,J€,tlHle,l n 4= +Cg, ;I+g_zlloJ4 TIol-+ ^Idl4l=, TIol_E_+rI ZI
*el HI+] LH+E 

^Iolel ?!4.g a€6IEg alolulzl. ti.J€+.
+ gB d+a aE"]lil +g+ a€+Hlg rE trIE FAg, Etrl+qtrE r^JElli_, oJ="] i}=.lg a.J+ tI
+ql oJ3lElr d%I"l r]]z}el *.J+ql s]+El= 6I+r+,6I+9 zJE o}+ql 44 €,lEljl +4tEol Lzl
€*gs €Cqq -zI€ E'J*f;_ol ;|zlel AqlS.rl+ q+ E+.ll zlzlqq^l trEJ+qtrq 4I+ Et tl6l
+*+ *zl sI= =l+zl ^lB+_"_-? 

ol +q dEl.

E "JB a+]a Agillii +g+ a€tHlg n E+= FC€-, "J,"rLlE9 nerl=, oJ+ol il*g ,JqlS alE
ol ,ZlzlsllL 6}+q, 6"ISq *+ II+E"I €zlElr. 6}+0l ilzJol a!+ElE cl=Eol a*+el Ell+ "J+dcl
Tl;<lElq^l "J+qtrg 4l+ +Eg *rl6I= 3l+rl.lE+eg ol_=4drl.

ts PIB {l€fa aEqiil z}g+ a€+Hl9 !t tr}= +dg, -auJfrul-=- E= "J+q-E-zl tl*g z}'J+"rl t}
"J'J'qiql sEl+qE E= "J+qtrel 7}eJtel dlElTI ^lE- 

oJilEl-\.+, zle}g --r asJ+€- 7lrd=g ql+Hlslq
e- 3f* r r]l+.ll+EE.el ,J4ol dx} *.o}rlE+ €^Jgq 9lr, erlAqe lti_ .J+qtr.q F 4}+zl
zlB+5+ =l*zl^lB*9 1l*=s-a e++ EI3 q+E=el ?J4ol ?i,(l +.ol-715.+ €cElq 9lsq, +zJt++g'H=E=+.lql r.B*slE 4}+xlzlB+el q+EEe "}+E= + Eol 44 \e $J.Jg ol+ol El
B+qs.+ € C+1tr1.

e gE rl+a aE6lnl +?+ a€*Elg !E trI€. qa€-, qlifel t++ t+"I= El]+.I=*6JoE- zll,J
I oJ++ol €Cqq 9l-2, "J+qtrg .JEql= .J-=ol E=s_E qzlB SLal+E"I tl"Jgq^] oJfrqqg
tI-6I +Fg xlzla+EE zlzl$zl;iol €^JElq 9lq.

E EJB 1l+a aEdlal zlB+ ad*HlE rs trI=- qee, :I=JE +,J6}+ql= sd^l zltzITI i}*oll Er
f,alr z3z1,r1 7I=Jel €.iJ 

=oE dg + 9lE+ €a^l "Jd+uJol lzlslol !lr:I.
e gE a+a ac6l41 +g+ a€+Hlel !E trIc +ae, ^I-.Ig p:rl *+ql:-, zlB EI++ g{z}z} z}
g^l g^JEl= HltgE+q -H-EqE+ td€.:21 €ilslq glq.

e g€ rl+a ?196114l zlg+ a€+Hlel Ee trlE 5de, i}*ql=, aE61l:I zlB^l g^J5li- ETI=q 941
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6IE+ Cg +ii;I= g+Br+, g+Bz"I slaElq^] ol= €g6I= B^IBse+, E^I€oql oJaqq^l

Bgsl= Eg.J'}l6l= €++4, g++ql €aslq^l o5g E^I6I= li=E ol-ra-qa g+*il'/I €'Zlslq

il4.

Ea+
ol*"ll^.le+ gc e,JEe, 4?lol €^lB -atrl+qE7I rllil.l 4,ll98 iI*+ EllTI 

=s-A dTl^la^l iI
c* H}+lg.I+trEol qlzlel Tlol-+oI d+5lF-+ 6Jr, i}*ol Zl+ ddqB Hl+19 Eld*"Jql trI4 Ttol

-sJol z}*gLll+gE- Bzl^lE.rl ElliITI zl"+E Tt*q]=qs- s'JElq, rIzI4 -?-El+qE7I zlcJg d'J

"I sI+€ tlEl"tl^l +g+E +5+rl zl*qQ 7I.JE-717I ElEgId^] -+-tr1+qEel jlaEl]= tl+str -Eel

^l eEl+qE= 7I'*g g4lql A.J^laq. ole+ eol Tlclql .tr-trl+qtr7} a-i+5lB z}'Jol ${slE! u}71

"r1 d+5J Tiol-+g iI=*E Hlr]l=o-E.JqLl]al qq olcl IIl4 rllzITI Ttelse+El erl5J+. ^J€+ zl5
g ol+6}q^l H.l Elli}= ileJ +dja *"J^l7lr -+.trj+Ll-E-= E]IZI'I oJ+^la + 4iIeI e-El+LlE= iI*=

os+El +a^lrJ + 9lgq, olel eg tsJBqE. l1?Iol47} €^ltl'J*ul-E=el EllzIS xleloll zlB^l'zJ +
glEI. rq?+^l ts "JBg EJ qlel ile}-s--E ulXlol pilsl grlfrulEsl gelolaT} €,ltl'J+qtr-= 'ZJ€5IJl

il+6}Zl +EJ^l? + 91.a, ol4l nI4:il.7}9 ++ts] +'Jql 14= a4l4 +B-g 1-Al A+^l'/J + 9lsx4, +
tulg *ul, s+ ^lz} 4 aHl= eal €'J^14 + glq.

rEEJ 7I".lE e4lql= zlB4E Hn6I7l 9* oJdS:zI €,15161 9.14. tr]r4^-l agdl4l zlB^l *tEl= t+

,.lol +ExI =os 
Eltisl= ag zlEJ^]4^l o33.t|-LE *zltr}.

r?-1,1, d56l"i zigg e+ "Iql ea*^J-o Qz{rlzlzl +16I €+*^l-" -Eg e^}6}E^l z}Bg +'8;J+.
El+^J .€ie El4lg *a.I^-l aE.61l^{ z}Bg 6+qE g E^i7} E^l"I ol+qzlE^l tl6lql1.E €-11 tsJrJ

.l =llslgq, ol"I E|?+ zlgu}9 a,J+.HAElr iH +Ag gg^lzlzl fjlQ.

*dE d^l€ +lil 7til4?l 'i8
E EtBe-l +414.J 5e *.lde a+€ Etr-g *aF] ola}g €IBe.a El+'d+"I a',iol4.

E le B gBE A+A a+4'I +S+ A€+HIE g d^lel +, Etrl+qE7I 9!+EJ rllzle| zlrlol prJ

ElTl dg tlE)l= tr"J E4 ^I^lEol-rr., E 2= EllZ} H e-rl*ul-E-9 a'JtlEllE -E-oJ a]H rlrlrol{, E 3

e ql2i * e.r19q=9 B4 *EI= trt z]E 
^I^tI;olEI. s-- 4= qlzl El sq+q==.g E4 *4-E: !-"J

=EEol1, 
E s= tsl,llg ^rlrl+ *Ellel rllil'i .eq+qtr9 a-J*EI ^}^lEolq, E 6e- Elrlg 4146J

*EIg rIiI "l eq+q-=-g a'*tlEfl lE ^l-^lEolEl. E 79 r+lz} "i sr:i+q-E-7} iI'Jq dEJ zlBS-ql

a*g tlEi= tsoJ ^I^llEolr., E 8g -E 7el t}EIoI^.] tllT}+ ee.lg ^JEiE .H-oJ ^I^lEolq' E 9= TIZJ

4l Erlr"rulET1 aEryl 4.qlql^1 Bla zleg 6I= *el= Hql ^I^lEoli1, E 109:I=&e'l 4t++q1 e-rl,"r

qEel j1aqlTl ,!L"JEJ *EIE H"J ,I+4 ,]E ^I^lEolq, E 11e i}'Jel +g+ql .aqfrLl-e-q naq]T}

tI"JEJ d-EI= -H-oJ 7Iq4'JEEol+. E 12= 4B?zI zlsogol^l E,E]+qE9 rarJrl z].=Jel +B+"1

at}g tlEll= Bsl 7I+4 z]E ^l^lEolr., E 139 z+B+rl z|+qq^l -?q+qsE -ZaEBTl i}=*el +g
5-.ll a_.JsJ *EIE tr"J 7Iq4 +EEolq, E 14=.J+q-tr7} "J"lg EIz|e+ rlelol ?-6JEl7l del *EI=
-H-"J Er-l ^I^lEolq. E 15= .J+L]tre+ EIZI7I +45J tlEll= B?l +4 ^I^lEol1, E 169 "J'"rulE9
.Jol gdrl tlEI= BoJ ^I^lEolq, E 179 oJ$ul-trzl oJ+g ElliI?I ileJ"I ai}€ t4E q9l 

^I^lEol
EI. E 18e.J+qtrq L'i4lz} z}*el ziB+ql a.J€ *EIE tr"J 21141 zlB ^l^lEolq, -\.1e:- iI*
o.e+El r]lZ}rl- EE-lg ^JEI= g"J Ezl ^I^l-Eolq.
olT,lQI ts gEel a+a agdl4l zl9+ a€ttsl=, TIdJ(10),.eq+q-E-(40)+ tIiI(30), etr]+qE(40),

*r"rL.l E(60) * ql iI( s0), oJr"rLl E( 60 ) s "l +q d+.

2I*(10)+, E 1, l; B, E 9.l]xl s= l3oil li^lal ul4 2"1 gulal zlszlzl B+6J tlElql^l *'rl= -Tt^l

7lE+ atrE+(13)7I €xlqq *a, d*ql aE d4l+ +Hl7i +ggE+ +'J+(20)7I dilElq'Jeq'
ild}(10) HI?(14)Eel d+d^l +€g EITI(30)(50)el 7I"l-+(38)(56)ol HIfl(11)E.el Lll+Eql d+ElE^l
ilc*(10) +os s.J5lz+ +4gtrI.

ilcJ,(10)9 zlg+(20):-, 7IeJt(10) d*= gill(11)9 * 
=+(12) ^Iolol €'zl5l"l *r, +€'g E.El+q-F=

1461e1 ,zzJ4l(41) B1= g+qtr(60)el aeql(61)7I +++(20) ..tl+ge. d"J5lts neE]](41)(6i)= d+s
-? s=4 +a^.1 rlaql(41)(61)E EiI(i1)ql 'J4I^l7l^.1 r.a^laEI.
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t00441

[0045]

[0046]

100471

[0048]

[004e]

[0050]

[005 1]

[00521

[00s3]

===-ol 
10-1041996

ol;l+ zlg+(20)=, + a*+(21)=, asJg+(22), d4.+Q3), -7++, *.JdEJ+, 7l"J=elQ7)a ol+
qd4. + a6J+(21)Eg, E_i](11)E d'* t*ql ;u3,36Jq_+_ ol4gE+ €ilqq 9.14. a.Jg+(22)Fg, g4l(11)s'l * 

=+(12) 
LH=ql z+4 raslol 9lEi. sld+(23)Eg, *E.l ?tlB+e2)zql Eld7}ts6}

E+ €il5JEi. +E+=, .J+ol *+el sllls(z3)="tl 44 €aqq^l Eld+(23)E€- gd^1a4. olq6J
+F+= f"JdilrJ(25)E ol+qd+. ,J.Jd++=, +++?l *.Jdflrl(25)eI El:g+eil 

^Ioloil €ilqq
'<J fr'Jdflrl(25)el zld%l++59 Eld=(23)q gdt5gE d+^la+. ol?l+ *6Jd++:- "J+ol +.J
€AEJ(25)el s-=_(26) E+ql AElq,r 4=ol rl+l+(23)ql aEIgq^J, +S€fltr1(25)el zltle}+g5^l El

d+(2s)g Elt^l7l= +ErJ(24) d-a ol-=rold4.

TloJEuJQT)=, EldS(23)E.il €ilqq^J EITIS(2s)=el Eld^l tr_EJ-rorqE(40)g jLCEl](41) rE=.J+Ll
E(60)E nrdql(61)= +=qs Eoirl rcEti(41)(6r)= irill(11).I "J+^14^.1 at^1a4. ,I*5zJ(27)eI
Eld+(23) ^lolql:- ;(lzlrJ(28)ol €il5lq 9l_s-q, ol zlxl'J(28)g Eld+(23)g Eld^l TIoJEe)(27)71 rl
4l+(23)r+ '*41 3'lCqE+ sJ4.

9t+(23)"tl=, 9Eol Eld+(23).il .aeElq^J ole+ +41 gldslr 4E.l Eld+(23)el Eld^l j1aql(41)
9 al-?"]^lE+(43) dEql gilqoi^J strJ+qE(40)g c+*6J. +t.+ zl,.l6IE._a ^Eq(29)7I €,lqol
llr}. olul€I z.Eq(29)=, zI€=(10)ql 'J+!-E-(60)z| pgs3 ^l "J+qtr(60)sl -zAql(61)ql Bdg zlzl+
(62a)dl iI"JqE^l "J+qE(60)E d+,J6J +5.g zizl+E|.

+tJ, zldo}(l0)q + AEJ+(21)9 ile*(lo)s'l Lll=EJ-6Jq-q e++ r Ell+'X=E=E 7L4ol dz} 6=ol-xlE
+ €cqq 9ln, ++e sEl+qE(40) E= "J+qE(60)E + 4l+zlziB+(43)(6s)-=g e}+zlzlg+
(43)(63)e,l d*+"-a Af$ 4l!; el+tr=el t4ol d,I +ofzlE+ 6J^.iqq 9.1q. rle+^], + asJ+](2
l)el L]I=EE+ ol.ll Ell+51= =If zl^lB-(43)(63)q q=E=g "I+E= F H"l 44 dz sJdJ€. ol+q
Ed+qE+ €CEJ+.

r4os Etri+q-F:(40) rE:- 'J+q-E-(60)zI iI*(10)E +g+(20)ql iI"JEJ qql EEI+q_tr(40)g aI+xl
zlE+(43) ![E "Jrorl]E(60)E 4]+zlzlE+(63)ol 7]*(10)el a*+(21)="tl "JqlElfl^] erl_,orulE(40) E

= 
oJ+LlE(60)eI zl*(10)g dElz}-.r.lE- "Jilg4.

ile*(1o)E +uJ;I+ql= sdrl zlgzITI zle}(10)ql EJ+6Ij1 {zlr.l z}e}(10)E €,iI(11) =oe ag +
9lE+ €d4 Sldg+(1s)ol €;<lslol ?.14.

-trrlf,ule1a61g EI:[(30)=, E 1LIz] r= Bql r.rlt E]e+,J"l Hi+l(32)r] €ilElq *=
6l+F-41'J(31)rL 6I+s-41'J(31)q tl+"I dilElol^l EEI+qtr(40)7I sl+q= 9]++(33),s ol+qzlq,
zl%I(10)ol Olgu;aj.s.-e. dalqE zI*(10)E do}'tl+sE A}"JElj1 ild}(10)ol +dqE ,ld}(10)g dHJ=
4 E4€rl.
Ellzlt(30)el "J++(33)=, :r'A.I1+A(34), eB]1EIA(35)oE ol*gtlul. -1aqqA(34)g, E.lliX30)el d
* *+E"ll f4g=-,2499 9+. a,*H4rl(3s)e, rAqelA(34)E t}+ql +Hlqr "JE.il qAq4il
EE(47)9 4lA+B(a7a)oll 4laqq^J Er].$ul_e_14s)zlt qlr|13s;.i1 rll6tl d+ lil-flqy- +Eq= ag zlzl
6IE+ +(36)0l €CElq gls'|,4="tl <_rlaqE(40)E j1Cr1i(41) d'Jol +.JE1F_+ S"J+(37)ol Bd
9q etq-.

qlil(30)el 6I+94l"J(31) "J+ql=, zlol:_=tI(38)ol €_.lgq qlrl. ol zlol..tI(38)g, HI+l(14)g LlliEql
d+qn Ela(14)7I U1U1u3;je_e sldsJ ^l EI+l(14)g sl+l'JrJg slel B4zlE^] qlil(30)= if*(10)E
d* Lll=g-e d"JslE+ 6iq, HI+lu4)71 +rl*6Jss s]tsJ ^l u}fl(l4)el Eld*6J=o III?+.JEIE^] r.tl

zI(30)E ile}(10)e] duJ=oE+El BAEIE+ t+.
;l+f ell";(31)4 Tiol-+(38) ^loloI=, zlol-r:+(38)4 TIaJ(10)g Hl?(14) rll=E 

^l-olsl 
,J4g a€6IE

+ elolq(3e)7I +oJq9 qlrl. elolLJ(39)q F4l= 21"1..+(38)q zl*(10)e] BIfl(14) Lll=E 
^I"l 4 ,J4

qi r44 
=?!+ + 9lEI.

E-rl$ult=146):-, E l L]]xl E L3oI F_^l+ HleI Aol EHrX30)g s]++(33)ql oJz}sli1 EHzx30)rl iI€=
(10)E rl*+sE *'JqE iI*(10)q +g+(20)ql t+q= rCEt](41)rl +HlsJ4. ol nAql(41)=, 6I+
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[0055]

[0056]

[0057]

[00581

[005e1

[0060]

[0061]

[0062]

t00631

===a l0-1041996

(4Dal v++^lzlg+(43)o-e. ol+qaEI. 5I+(12)9, *=ol ilu&(10)E a*+(21) t+ql 9I+9r d*ol
Ellr}(30)9 iI.J+(37)"I "JzlEJtrI.4l+zlrlgq(43)9, 6I+(42)E ^lE'&+"I 4?+ ^J))slr f4{sol L-

al.e*ojr- €dElq -xI€ tEl-?Eol 7Ie*(10)E ,J!++(21)Lfl= til+'J+ql xl,lqq^'l s-q+qE(40)
g 4+ "t ^J6I frEg Hlzl'aJcI.,rdE1l(11)"1= Bl(45)-r- €aElq 9l= B(44)ol €zlEJtrI. B(14)rI ,1

aEtl(41)ql= +(44)g ++^l7l= *d{ri(46)7} dzlslq 9lq. B(44)9 "JEqlE 4aqql.Zld-E-(47)7} €
ilElq, qaqEl]ilttr(47)"I= 4a(48)"1 a'*9q, ql7X30)E +(36)"1 t}EqE+ nlai'B(a7a)ol €t
5lq *El. B(44)r| Elaq4ilE-E-(47)"ll= 4a(48)g glErlzl:- 4adaLi(4e)7I €;<l€4.

F-trJ+qtr(40)E 3].+zlzlB+(43)9, .3I+7lrlE+(43)el C*=q-+- Afg ti+ el=q1=E ?J4ol dzI 6
olulE+ €Cgq 914. u+4^l ilaJ(lo)q + A'J+(21)el Ll=E=rI 6l"I ql*El= =I*zlzl=+.(43)el E

+85-€- EI+-U= --r Eol zJzJ .xl'' rd6Jg ol+ol Ed+EJtrI. :7elpg grl-tul-r.(40)r} zle*(iO)el zlB

+(20).tl *"Jg 'I"il zle*(i0)q a*+(21)el 'l]+H5-.I eEl+qtr(40)E 3l+zlzlE+(43)e'l el=E-E-ol

.J.]] 5l E ^l BEI + q 
-E- 

( 40 ) eI zle*( 10 ) I .irl El 7I 
^l s oJ zl € E| .

olelal elz|Go)e} sEl+qE(10)+-- E 1'4 E 2oI E^l+ EI9I Aol E}]ii(3o)"ll :lr]-oruls(40)7I gl4EJ +
4e *#Elq^l zlg €*cl F"JEIE+.

"J+qtr(60)+'I7l(50)=, E 14, E 15, E 17, E 19ql E^l6J tsIe+ aol HIfl(52)7I €ilslq 'J= 5I+g

?I"J(51)+, 6i+s4l.J(sl)el ^J+ql €'lqq^l a4zlB+ a-Hl7I oJ+El= oJ++(53)-a ol+qzl4' ila}

(10)ol EI+EJ6J=os dCqE zleJ,(10)9 d*'l]3o.q tI"J5li1 TIeJ(10)ol +tlslE iI*(10)g c%t+'I}

84$trI.
rtlzl(50)el t++(53)=, ++6J *+q-q(60)q %I= "J(75)ol oJzlqi.q 6I+il/I"J(5i)el *+"I LX+'fl

=Eol 
E}+.HE+ €:lElr, +rjtlBol rz| €*ge- B€ge,'J+ 6l-kl+el +4ql ulEll oJ+ t}*+q

z}4ol q BqzlE+ a^Izl2l €^Jslq 914.'J++(53)q tle o}+ql= 9]+q-E-(60)el 'J(75)Eol 'J++
(s3)q q]+se S"Jq= a-g- t.il6lE+ el+-s-E. Eq1] €Ellg €+t'H+(s4)=ol €Cqq ilq. ql:l

(s0)e] SI++(53) t}+ql= Ei+'ll+,J"JoE- zI*sJ oJ++(ss)ol e^Jqq flr, *€dJ'J+Lltr(60)9'J
(75)="IE ?+(75)Eol 9+-o--a ulzlE "JzI*(55)E"I *oJElq^'l "J+qtr(60)el *6I +Eg zl^lslE+ 

^l
,l?71Q6)=ol €CElq 9tq.

qlil(50)el 6I+s7I.J(51) *="I=,7}ol'+(56)ol €ilElq 9lE+. ol TfolE+(56)€-, HIfl(14)el ql+E"I

d+Eln tsI+l(14)7} ddHJdJs-E Eldg ^l I sldt!-6}g u+4'J-a^lE^l Ellz}(so)= ^Ie}(1o)el d*J']l=
o!1 doJ^l7lq, Hla(14)7I +1ll*6}s-e Eld,'J ^l :z sld*"J=9 IIleI "JilEd EIlil(50)= iI*(10)9 d
*+ss+E.l Ezl sl -v-9 +t-I.

6|+ilql"J(51)rI zlolEn1156;;.|ol4);, zlolEs(56)ir} 7I*(10)el Bi+l(14) q+E 
^lolE a4-=o 3e-6lE

+ 4olLl(57)zI d-"JElq flgq, ol elolul(57)el +rI= zlolr:+(56)i+ zlc*(10)el EIT](14) q]=E 
^l-ol9

44ql u+4 aeg+.

.J+q,E_(60):-. E 14.llzl E 20ol E^],* HIel zJol rNz|(so)zl rI+(10)9 doJ=gs tI"JElE ii%I(10)e-l

zlEJ+(20)ql a*q= rlaql(61)71 +HlgEl. ol 7e4(61)=, 6I'J(62)+ a}+zl^l-aq(63)ss
ol-=roldr}.6I+(62)9, *+E"I +€et dsl+(64)7I ^3il9q 

oJ+ol ,Ia&(10)E aqi+(21) 1l'Cql zlzlg

4. +ISzlxlB+(63)g, 6l'J(62)el 'J+ tI+E"l €ilq-n o-Ij'J(62)ol 2I*(10)ql ?EJEIE el+Eol a'J+
(21)g rI+ *=E"tl zlzlslol.<l gl+Lltr(60)E zl--? ++€ Hlzl^l7,lE+.

*+q-E-(60)el aa4(61) t}+ql= +'J*"Jss Eldsl= dElS(64)71 €ilElr., csl+(64)"I= +(6e)ol

€ilg4. q7l^.i tlEl+(64)= +(6e)ol €ilq= qc+(65)4, El{l+(65)el 6}+"I €il9=
qqfl(trlE^l)+ rlqfl"I ^lYlqq 9]:- ?.xz(67)el, ql7(67)ol €esl"l^i ol= 4c++sE^l7l= ^€d
flEl(68)e.l+qdq.

dg+(64)e+ #(6e)ql-= +(6e)g +E^l7l= Ed-flrl(70)7I BzlEl,1, E(6e)9 'JB"I= !-eIolTlq4ilE
E(7D71€,^l5lq, HalolaqElliltE(71)oI= E"\olA02)7| ?-ittlcl. +(69)r+ uzlolzl"lEll'ldE(71)'tl

i- .E- zI ol 4 ( 72 ) = 
nl ts ^l 

7l = !- ql ol 7'l d il El ( 73 ) 7I € Zl g tr}.
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[0065]

[0066]

[0067]

[0068]

[006e]

[0070]

t007ll

100721

[0073]

[00741

[0075]

===a 10-1041996

'J+qtr(60)q rAr+l(61) 6}+ql= "J€-^l+(74)7I €il94. .J+-^i+(74)E *+"I= ql,I(50)el .J++
(53)ql 9I+El= *(75)ol qlrlq(78)€ ?dgE- EldqE+ €zlEl-,r., 9€il+(74) 4 *(75)ql= *(25)g
El5^i715.+ *d{ul (7e)7} €,1 gE}.

S+qtr(60)sl g(75)Eql= gI(75)=ol E=eE $zlp rNz|(50)el "J++(sS)=cl AloJgq^.i "J+qE(6
O)el *b+ +Fg zlzl6IF_+ zlzl5Tl(76)Eol €tElq 9.1+.

.J+Lltr(60)E r**zlzl9-+(63)9, i}+zlzlB+(63)el do}=p--e e++ EI+ giEF=9 t4ol diI <.0I
zlF-+ €^JElq *gq, ile}(10)el F ?-'J+(21) L}I+ESII olql rll+q= ilf-zlzlBE-(63)q 9+EEg
El+H= F Eol ++ ^)e- 

uC;Jg ol+q Ed+qE+ €^JEJ4. Elr+^J .J+qE(60)7l. ,}*(lo)el +'J+
(20).ll tl"JEJ Ell4l .J+qtr(60)q 

=I+ZlzlE+(63)ol iI*(10)9 AsJ+(21)"il g6]1 9]qlElE^l .Jfr'le
(60)el zldJ( 10)sl dEl z| .<Jp oJ-il 5J4.

olfl'aJ rflz|($o)e+ oJ+q-=_(60)= E 1441 -rr1;j HIel Aol qlil(s0).I .J.?'lefoolzl "J+g llEfls -EL+EI
q^l z.Ig A*ql F"JEJtrl.

olel+ +dq B El€ rl+a rJg6li] zlg+ a€tlHl-,7}=,&(10)ql sq+q=(40) rE=.J+qE(60)71
4++ ,J.l ,J€6}:r' d+6IrI +BEJtrI.

E 14 *ol Etrl+LlE(40)rI "J+g E]liI(30)E d,J.l i}*(10)g g,^l^lA+. E 2 q E 3rI eol EElior
qE(40)7I r.IiI(30)"I S}+EJ tlEI"I^'l= -atrl+L]E(40)zl rllil(30)el d+, 4l+ uJ-aj9.a +EElzl 9*-LtrI.
+, Etrlr?qE(10)E 4}+ZlzlB+(43) ql+E=ol EIITI(30)E a'J!-+A(35) r}]+ 

=E"il 
zlzlslEE 4gi

o-e +5514 9*rq 21219-a, -e_El+q_E_(40)E 4AqEIildE(47) 4la+B (47a)61 qiI(30)g +(36)"I
a_EJsl!-_e d+ElalsE- +55lzl gJis.q x1;<19trI. -arlnq_e=(40)el 6-Is(42)e EIzI(30)E +lE+(37)ql tr
"Jg t}EIolq, tstr1+qtr(40)q ;I+(42)e S"J+(32) Ltlql^.1 _z =ol++ tlEI,J6JoE frtdzl*f} *rli"l
trI.

olel{l {flal^l 7}*(10)g E}lzi(30) +s_a dtl^l7lP E]]z}(30)g 6l.+EzI"J(sl) oJ=ol F H}+l(14) 
^}ol

e_ {loJslflz.J H}+l(14)sl ql=Eql 7}oj_E_+(38)ol d+€+. H}a(11)7} dal*s}os zl+ cl.d€41 II}4 EI

7l(30)g zlol-+(38)€- Zlz&(10)g Ll]+sE qzlrlAl sl4, "lql trIq El]^l(30)el 6I+ueI"J(31)ol il,J
(10)E 6I+e +d6l tt'J+]tr}.

E 7r+ +ol ElizX30) q eq+qE(40)7I rI*(10).I *.JqH -+.rlfqe1a6)el 6I+(42)9 zlc}(10)el aEI
+(21) tI+"I 9^l9J' =l+^lrlB+(43)E 6I+ FIEJS e"J+(21)sl z]E.I elil€El. "leI e.9] tlElql^l
iI*(10)el +g+(20)"J +%rdaq(25)71 zlFLlE, +.JdflqiJilel eLQ6)7I s.l=os "J=qq, +FrJ
(24)ol sld+(23)g +cos El+ElE^l ElTl+(23)g El!.r1zjr;. "l"l IIlr+ Eld+(23)"i €71€ TIoJ=.el
Q7)71 4d9E^l -erlfrule146)9 a}*zlzlE+(13)g ++eE EJq^J Tl,<l^laq. 4r+^] _tr_tri+qE(10)
9 =I$zlzlE+(43) +El+e+ asJ+(21)g E*zI .ge_ *E4E^l trq+q-E_(40)71 7i*(10)el +g+(20)
"ll aEJEJ4. erl-"rulE(40)zl- z1Lz3r116;ql a""JqE e-rlaq=(40)q d++4(ulE^l)e+ iI+(10)E d+E
zI(trlE^l)71 

^JE €aqq zI*(10)q aEE+(13)= a+6}ol^l EtrJ+LlE(40)E FzI^la + 9lEI.

qItJ, eld+(23)+ iIrI Eld€ l_eq(29)ts _z dtElol E 12 q E l3otl E^l+ HIe+ aol 4}+rl;<lB+(4
3)e-l dHJ"I 9il€trI. u}+^l srl+q_=_(40)7I ile}(10)el dr}+o_a +EEl= ,i€ *zl^1atr}.
zlzJ(10)q 4"J+(20)71 s.499^l sEl+qtr(40)rI EfliI(30)e+El E-{ + i}*(10)ql aE}El.c, z}*(1
0)g +tl^l7lq, ol"il rl4 uI?(14)7I EgdEjE 6l"I d+g EI^I(30)9 TIol-+(38)g r Eld*6"Lql 4
4 "Jq t+. r+eI^J rllTl-(30)= L 8"il _tr_^l+ EIel rJol zI"J(10)el 1l*=q_a "J6j;lE^J iI*(10)oe+
El +494, E ee} Aol ,.I*(10)41 e,rlgqE(40)zLeqlg tElql^l BiA(48) 4Eg +6J6Jtr}.

4r!(48) +B + r:zllol402) zlfi+ 6I4E El+r+ Ag f^]E E-EJ+qtr(40)= B4^l7lj1 oJ+qE(60)

=- 
aq}^latrl.

4a(48)g t}+se gA tI4.il^'l 7I*(10)g rll,I(30)q d,Jql 9l.l^lZEI. r4j1 zle}(10)g rllzl(30) +
o-s dll^l7lE rllzl(30)71 ,I*(10)"ll a*g:2, olEti rtl,x30)E +IE+(s7) t}+ql= EtrJ+qE(40) 6.I+
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(42)el *+Eol 9il5ltri.

EI+. ile*(l0)g frtld€rl(25)E= zlE^14^l *+!--e- E--7 glEJ F-El+qtr(40)-= 5}+-s--s Qla -+E4.

eEl+qE(40)el 6I+I(42) 1-lEg AqlBela(35)9 *Elql 'lzlslr =I+zl^lB+(43)el Lll+E=g ea+qr+

4l(35)el 4+ =E-rql 
.lxlqq, qaqq^lt-=-(47)E iIA-T8U7il39_ tIzI(30)e'l +(36)"I A,Bgq'

4e}^l eEl+qE(.10)= E]liI(30)ql oJ+€r+. ,te*(10)=q +tl^lzlE u}+l(14)q 9d*6}-=q 4zl EllzI(30)q

TlolE+(38)ol 7I*(10)el Tl*+s-tr "J47ll .eljr. a+ qlrl(30)el e-rjfrqe(40)= ri*(10)-q--e+El +71

str}.

E 1rI 'Jol EI"l(30) 4 sq+q-F=(40)7} TldJ(10)oe+-El +d6l BelslE, E 14+ aol zleJ(l0)g sd
alq^l oJfrqE(60)7I ojarsl rllz|(50)el Tl*gF- ol+^la+. 7I*(10) '-l EIrI(50), "Jf"lgt0o)el 'zJ6J-g

s. 1,-ll^l E 13.11 rIFi.l6I4. +, i}=.t(l0)ol 5oJ6I-n, z}+(lo)el +g+(20)"I aElg= oJ+Ll-E-(60)q

-i14rll(61) +Col Etrl+qE(40)el aAql(41) +Cr| +^l-6I.4, :z z1go3-85: +^l6}str xla*(10)ql S+
qE(60)7I +gEl= 4c€ zllei4 o.?- €B+trI.

Rlz],iI*J(10)g r]l7l(50) 
=os d{l^l7lE tl]z}(50)9 7}ol't}(56)ol H}+l(14)9 ril+Eql d+qE^l H}

?(14)E Eld'Js}€- r+e} rI=J(10)9 q=ge-'J411+. trI+^] Ellz}(s0) "i *+qtr(60)= TleJ(10)el dHJ

+os *"J94.
qlrl(50) E.J+qtr(60)7I TIZJ(10)e] dE}+sE- *.J9E.J+qtr(60)el 6I+I(62) *+ol '}*(10)q a*
S(21) alE=q 9;1gtrI. ole+ ag ,*4ql^l *"Jdflrl(25)el EE(26)71 el+o-4. "J=qE TlelBel(Z7)

7I ElalqE^l 6}irJ(62)g a!++(21) =oE''Jq 
gaq. 47I^l tr- 18+ eol 'J+qtr(60) d4l= t)+ss

Fr4 H^.1 zlz}( 10)"il ai+9tr}.

"l"l Eld+(23)ql ailg ^Eq(2e)E ElTl+(23)+ +rl qdqq, r tI++7I sI+(62) 4Bel zlzl€=

(62a)41 AlgBtrl. IIl-e}^l ^.tr14(29) q ^lzl+(62a)q aqlql E6l "J+Llq(60):- iI"*(10)el d+E}-jqE.
+FElzl 9::-:-tr1.

oJ+q_=-(60)zI *+ss 5"1'3^l ile}(10)q +g+(20)"I ai+slE "lz}(10)ol +al€4. Elr+^'l HI+l(14)E

Eld*6}g "lr+.lli}(50)E TIol---+(56)ol zle*(10)E dr} +oE "J48.'.1 F- 194 +ol Elli}(s0)71 ^l*
(10)s.E+El Sd6l B4Elq, E 20r+ Aol !](75)g g_a + etllolA?z) +gg +6J6Jtr1.

.J+q_E_(60)E 7Ie*(10)s.s+EJ E4^lTleJE zle}(10)g ql^I(50)el d* =se. 
olf^lzlr, z}e*(10)€- d

4l^la^l rtlrl(50)= zlz}(10) LI+q-+- t"J^lrJ+. :zll s*d€tr](25)= 4ts^lac TI$Eel(27)oll 96I

trr=o-a;<lzlalrz 9]B *+q-=-(60)= qA +gE "J+qF-(60)7I rIiI(50)"1 "J+gE+. ole+ Ag tl4ql^l

^I,J(10)€ +Tl^la^l "J+qtr(60)r| t+sJ Ell;l(50)E iIJ(10)se+q e4^la+.

olzl6J B trEE -{l+a aEaIiI z}ts+ a€+ul= E}-94 Ae +A"l 9lE}.

qa(48)"1 €ilEJ sElrorqE(40)+ -F-7I"14 Q2)71 tr^lg .J+qtr(60)zI rIzI(30)(50)41 zlrlslE zI*(1

0)€- illil(30)(50) 
=e-E 

d4l^lz^l ile*(10) uIfl(14)el Lll+tr5o1 rIiI(30)(s0)9 TIol=+(38)(56)"ll d

+qEq 6Ir, zlBE(10)ol 7il+ d4lElE EI?(14)9 EldHJ6Joil trI+ zlol'+(38)(s6)ol 7|eJt(10)9 Ll=q
e EJ4zlE^l qlzl(30)(50)7I zle*g Tl* L}]+-e-g, i}E€El. E-El+qtr(40)rI oJ+g r.l7x30) E= ?}+q
E(60)7| oJzl€ EBiI(50)71 7Id*(10)E d*ql oJ+g tI4.I^l +g+(20)9 *'Jdilrl(25)7I +FEIE 7I"J

*e)e7)71 EIEEIE^] Erl$ule1a6)el ir-3Lll(41) E= 'J+q-E:=(60)el ll'xdEll(61)= t}+gs ts?l^'i strJ

rorq E ( 40) !t= "J+Ll tr(60) E ^Ie*( 
10 ) el ts-il ( 11 ) "il A *^l'/JtrI'

ole+ aol TIZJ(10)ql sEl+qE(40) E= "J+qE(60)7I aElg8 zl*(10)ol +aqE^l HI+l(14)ql a+5J
TIol_-_+(38)(s6)g 2I*(10)E H!r.I=s-e gqLllal qq olql 

'r+e+ 
qlil(30)(50)7I iI*(10) o E-+El +4fl

El. tI€+ +5l9 ol+6}"1^.1 Hl EIZI(30)(50)= 7I+(10) +-o-E *"J^lzl_r' -Er]frLl-E-(40) IE= "J+q-=-
(60)-E rllzI(30)(s0).rl .J+^lrJ + eq+qE(40)7I oJ+EJ rllzl(30) rE= oJ+qtr(60)rI tzlg qlTI(50)E

iiz&(10)g_++El +4^la + 91trI.

u}?+^l €- "JBe + qlq 
^}e*(10)o-?- 

tslA(48)ol €,<lEJ F-El+qtr(40)e+ -E-7llol4,72)71 tr^la'J+qtr
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(60)E trJ6}_n tl+6}al +B^la + 91j1, .lql trIr+ jzrlel +a-Hl +"J.I trIE ?ztl4 *'J€ aAl 4+^l
a + 9leq, +*Elg +xl, B+ ^la'i aHlE r4l g't^)?J + glEI.

E 21€: _a.rl-frule149)71 €ilg ile*(l0)ql .Jdsj(16) 4 g+tl^l(17)7I €il€ tEIE B"J rH+4 +tr
,Eoln, E 22= "J+qtr(60)7} €:l€ TIeJ(10)Cl oJAS.(16) 4 g+"J^l(17)71 €219 tI4= !-"J 7ll+

4 
=85-oltrl.

olel+ e gBe zl*(10)9 g^,I(11) t}5-"]l zlB B+dJ Sdzlz} zlB^l BCEI= EltI-3e+El dsElE
+ sld{.(16)7} €,ilqq il4. tri+^l dgdlal z}B^l "Jtg= 4{ol z}gz} +oe Hl+q= ag i}+
^l 4 ^-l 9ld^l-az| ulxl 5lr]'.

+ cg *BsI= 8+Br(17a)e+, *fBz(17a)41 €aqq^j ol= €€6I= +^Ieg(l7b)+, +^I€s
(17b)ql 9a5lq^l €€El= cg oJrI6I= €fT|(17c)4, g++(17c)91 tsaslq^l !'5g B^16l-= t 

=(17d)-a "l+q414.
tr|4^.], aEsl4l +Sg g EIql Ed"J^Jg q4l^l7l7l +16I ++*i1(17).e Eg B^I6IE^I z+tg +iJ+
EI. r.elEE_ E4aJ Sl4lg *'J.r1,r1 ag4i]] +89 "}qE E B^}7} E^l"tl ol+qrlE^-l 4l.J9oE- ts1]

*^J"l 3islslq, ol4l rlri zl9z}9 a,Jg H-E6I-z iE +Ag g"J.tlzlzl 9*E4.

Ed4 <l** ,gd

E 19 g gBq il+a a-E6ll4l zlg+ <]€+HlE 'J d^lel +, E,trl+q-E-7I "J+g qlil+ r}*ol ACt
ElTl del *48 H"J E4 ^I^lE
E 2= r.ll,Z} "l e-r1iq_qg ?6J*EI5 BoJ 4E ^I^lE
E 3€. EllTI 4 e_r19q=9 ErJ *EIE tr"J 1]tr 

^l^)E
E 4= El]'I "l eq+11tr9 +4 tEli-= HoJ +EE

E 5= tslAg 417]+ *4el rllil q strl+qtrg pq]{rN .r};.lE

E 69 4Ag 4lrJ+ *49 rIiI "l strl+qtrg a_"J*Erl z]B 
^l^lE

E 79 Ellr} 9 e.rlAqs7} ;Ie&el d* +g+ql A*g tlEI= !.t ^l^lE
E 89. E 7E tlE]l"l^l qlrl+ E4.=J tqs HoJ ^I^lE
E 9= z}*ql e.rl-,iule7} a*El tlEllql^J tslrl z+gg 6I= t}ql-s .H-t ^I^lli
E 10e. ^I1]iel 

zl'J+.I sq+qtr9 laqlzl *.JsJ +E]l= $-"J 7I+4 4E ^l^lE
E 119 i}=J..el +g+41 -tsrl-xu1-e_9 rcr.Ir} +Eg tlE)l= -HoJ zH*4 zJBsa

E 12= 4q+71 zlE9ol^l sEl+qtrel laEI7I zI=*E +E+ql ail€ tIEIE .H-"J 7I+4 zlts ^I^lE
tr_ 139 .ig+7} zl+elq^] eEl+q_trel axqlT} il."*el zl++ql a*g tlEll= BoJ '11+4 =EE
E 14=.J+'l=7I t+€ EllTIel 7l*ol aq}ll7l d9 t4= H"J 94 ;.|.rlE

E 15= .J+LlI1eI E]]rITl ealEJ tIEIC H"J +A ^I^lE
E 16+ .J+qtrq .Jol g_,lrl *rIE Et ^I^lE
F_ 17e .J]?qgz} t+g r]lzlzl :I+ql A-qtfl *EI-4 }l.oJ ^l-^ll;
E 189 oJ+L1trg :r'eE|]7} :I,*sl +B+ql ail€ *4= B"J ,l+4 zlg ,t|.rlE

E 19= ,lelos+El EIrITl E4€1 tlEll= HoJ e-4 ^l^lE
E 209 uzlolzl z+g tiEflE HoJ ^I^lE
E 219 EE]+qE7I €ilEJ ^I*"l] gIdS!: "l t+til71 gilEl tEllE tr"J zll44 ?Es
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