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LEGEND INSTRUMENT BOARD AND 
CONTROLS 

1. MAIN SWITCH WITH SIGNAL LAMP
2. BRUSH MOTOR SWITCH WITH SIGNAL

LAMP 
3. SUCTION MOTOR SWITCH WITH SIGNAL

LAMP 
4. SOLENOID VALVE SWITCH WITH SIGNAL

LAMP 

5. SQUEEGEE LIFT LEVER
6. HANDLE BARS
7. BRUSH ACTIVATION LEVERS
8. HANDLE BAR RELEASE LEVER
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LEGEND MACHINE 
9. WHEELS
10. BRUSH BASE ASSEMBLY
11. SOLUTION FLOW ADJUSTMENT
12. SOLUTION TANK
13. SOLUTION TANK DRAIN
14. SQUEEGEE ASSEMBLY
15. SOLUTION TANK CAP

16. RECOVERY TANK
17. INLET OPENING SQUEEGEE HOSE
18. BLOCKING LEVERS SUCTION COVER
19. SUCTION COVER
20. INSTRUMENT BOARD
21. CHARGE LEVEL INDICATOR
22. POWER CABLE RECEPTACALE FOR

BATTERY CHARGER
23. SERIAL NUMBER PLATE
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TECHNICAL DESCRIPTION with batteries AGM 
Cleaning width in 14 
Squeegee width in 16 
Tension batteries V 24 
Capacity of the batteries Ah 5 28 
Power installed W 430 (18A) 
Working capacity, up to Sq.ft/h 11,300 
Brush diameter In 14 
Brush rpm Rpm 170 
Brush pressure (max) Lbs. 55 
Suction vacuum Water lift 36” 
Type of drive semi automatic 
Maximum gradient % 2 
Capacity solution tank Gallon 4 
Capacity recovery tank Gallon 4.2 
Machine length (min) In 29 
Machine height In 21.6 
Machine width In 16.3 
Machine weight (empty, with batteries) Lbs. 143 
Weight of the batteries Lbs. 48 
Recharging time max Hour 10 
Battery compartment with support (L x W x H) in 8.5 x 10.6 x 7.5 
Sound Level dB (A) < 70 
Class III
Protection level IP X3 
Battery charger V ~ 100-240
Battery charger: frequency Hz 50-60
Battery charger: nominal current A 5 
Battery charger: class I 
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INTRODUCTORY COMMENT 
Thank you for having chosen our 
machine. This floor cleaning 
machine is used for the industrial 
and commercial cleaning and is 
able to clean any type of floor, 
except carpet cleaning. During its 
forward movement, the combined 
action of the brushes and the 
solution removes the dirt which is 
recovered through the rear suction 
assembly, giving a perfectly dry 
surface. 
The machine must be used only for 
such purpose. It gives the best 
performance if it is used correctly 
and maintained in perfect working 
order. We therefore ask you to 
read this instruction booklet 
carefully whenever difficulties 
arise in the course of the machine’s 
use. We ask you to contact our 
service department for all advice 
and servicing as may prove 
necessary.  

GENERAL RULES OF 
SECURITY 
The rules below have to be 
followed carefully in order to 
avoid damages to the operator and 
to the machine.  
- Read the labels carefully on the
machine. Do not cover them for
any reason and replace them
immediately if damaged.
- The machine must be used
exclusively by authorized staff that
has been instructed for its use.
- During the operation of the
machine, pay attention to other
people and especially to the
children.
- In the presence of children guard
the machine, so that they do not
play with it.
- Do not touch or pass over the
mains cable while the brushes are
operating.

- The socket for the power supply
must be equipped with a standard
earthing (ground) system.
- Do not damage the mains cable
by squashing, bending or stressing.
- Check the integrity of the mains
cable. If during working a damage
is noticed, stop the machine
immediately and replace the cable.
- Do not mix different detergents,
avoiding harmful odors.
- Storage temperature: between
40°F and 131°F (5°C and +55°C).
- Operating temperature: between
40°F and 104°F (5°C and 40°C_.
- The humidity should not exceed
95%.
- Do not use the machine in
explosive atmosphere.
- Do not use the machine as a
means of transport.
- Do not use acid solutions which
could damage the machine and/or
the persons.
- Avoid working with the brush
when the machine is standing still,
in order to prevent floor damages.
- Do not use the machine on
surfaces covered with inflammable
liquids or dusts (for example
hydrocarbons, ashes or soot).
- In case of fire, use a powder fire-
extinguisher.
Do not use water.
- Do not strike shelvings or
scaffoldings, where there is danger
of falling objects.
- Do not use the machine on areas
having a higher gradient than the
one stated on the number plate.
- The machine has to carry out
simultaneously the operations of
washing and drying. Different
operations must be carried out in
restricted areas prohibited to non-
authorized personnel.
- Signal the areas of moist floors
with suitable signs.
- If the machine does not work
properly, check by conducting
simple maintenance procedures.
Otherwise, ask for technical advice

from an authorized assistance 
centre.  
- Where parts are required, ask for
ORIGINAL spare parts from the
distributor and/or from an
authorized dealer.
- Use only ORIGINAL brushes
indicated in the paragraph
“RECOMMENDED BRUSHES".
- For any cleaning and/or
maintenance operation take off the
power supply from the machine.
- Do not take off the protections
which require the use of tools to be
removed.
- Do not wash the machine with
direct water jets or with high water
pressure nor with corrosive
material.
- Every 200 working hours have a
machine check by an authorized
service department.
- Before using the machine, check
that all panels and coverings are in
their position as indicated in this
use and maintenance catalogue.
- Restore all electrical connections
after any maintenance operation.
- Provide for the scrapping of the
material of normal wear following
strictly the respective rules.
- When your machine has to stop

activity, provide for the
appropriate waste disposal of
its materials, especially oils,
batteries and electronic
components, and considering
that the machine itself has
been, where possible,
constructed using recyclable
materials.
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SYMBOLOGY 

Symbol 0/1 indicating the main switch 
and its signal lamp. 

Symbol denoting the solution valve.  
Indicates the switch and the signal 
lamp of the solenoid valve. 

Symbol denoting the brush. 
Indicates the switch and the signal 
lamp of the brush motor. 

Symbol denoting the suction motor. 
Indicates the switch and the signal 
lamp of the suction motor. 

Symbol denoting the charge level of 
the batteries. 

Symbol that Indicates the position of 
the outlet plug of the solution tank. 

Symbol that indicates to empty the 
tanks before rotating the machine. 

Indication of the maximum 
temperature of the solution detergent. 

Symbol that indicates the flow 
adjuster of the detergent solution. 

Symbol denoting the crossed bin. 
Indicates that at the end of its activity, 
the machine has to be disposed 
conforming to the laws in force. 

Symbol denoting the open book. 
Indicates that the operator has to 
read the manual before the use of the 
machine. 

Warning symbol.  
Read carefully the sections marked 
with this symbol, for the security of 
both the operator and the machine. 
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BEFORE USE 

Handling of the packed machine 
The machine is supplied with 
suitable packing.  
The total weight is 165lbs. 
Packing dimensions: 
Base: 30 in x 16 in 
Height: 24.5 in 

 ATTENTION: 
Do not place more than 2 packings 
on top. 

Unpacking of the machine 
1. Open the packing as shown in
the figure. 
2. Take the machine off the
packing avoiding heavy contacts to
mechanical parts.
3. Keep the packing for eventual
transport needs.

Movements of the handle bar 
The handle bar in the package 
arrives in closed position. 
To rotate the handle bar in one of 
the different working positions to 
move the machine: 
1. Pull up the release lever (8) near
the handle bars.
2. Rotate the handle bar into the
working position while holding the
release lever (8).
3. Release the release lever (8) to
lock  the handle bar.
Use the same procedure for further
height adjustment of the handle bar
to find the most comfortable
working position.

Batteries 
This machine is supplied with two 
batteries already connected in 
series, placed in its appropriate 
compartment under the recovery 
tank. 
In case the batteries need to be 
disassembled and/or replaced, 
please contact the authorized 
technical assistance.  
In fact, the replacement must be 
made exclusively with batteries 
which have the identical 
performances as the ones already 
installed. 

To reach the battery compartment 
it is necessary to: 
1. Remove the squeegee hose from
its seat (17).
2. Remove the suction filter cover
(19) after turning the blocking
levers (18).
3. Lift and remove the recovery
tank (16) holding it from the
provided handles. One on the front
and one on the rear of the tank.

 ATTENTION: 
Strictly follow manufacturer/distributor 
indications for the maintenance and 

daily recharge of the batteries. 
Specialized staff, using suitable 
protection accessories must execute 
all installation and maintenance 
operations. 

Batteries recharging 
(Standard version with AGM 
batteries) 
The charge level of the batteries is 
visible by first activating the main 
switch (1) placed on the instrument 
board, through three luminous leds 
placed on the frame in the rear part 
of the machine.  
A: green led on = batteries 
charged. 
B: orange led on = level at half 
charge. 
C: red led on = complete discharge 
of the batteries with consequent 
automatic switching off of all the 
machine's function. 

To prevent permanent damages to 
the batteries, it is essential to arrive 
to their complete discharge every 
6/7 cycles, providing for the 
recharge only when the red signal 
of discharged batteries is activated.  
In fact, an extended series of 
charging cycles carried out when 
the batteries still have a residual 

8 



charge, causes a battery 
deterioration, therby shortening the 
battery life. 
NOTE: Never leave batteries 
completely discharged even if the 
machine is not used. 

During the recharging operations a 
device is activated that forbids the 
machine's functioning. 

Bring the machine on a level 
surface near to a suitable outlet. 
Switch off the main switch (1). 
Connect the mains cable supplied 
with the machine both to the 
machine and to the outlet socket as 
indicated in the figure. 
At the end of the charging phase 
take off the mains cable. 

 ATTENTION: 
Never charge batteries with a non-
suitable charger. Strictly follow the 
instructions supplied by the 
batteries and charger manufacturer. 

Batteries disposal 
It is mandatory to hand over 
exhausted batteries, classified as 
dangerous waste, to an authorized 
institution according to the current 
laws. 

Recovery tank 
Check that the cover of the suction 
filter (19) is correctly secured, 
after rotating the levers (18). 
Furthermore, check that the 
squeegee hose is correctly seated 
in its seat (17). 

Solution tank 
The capacity of the solution tank is 
indicated in the technical data. 
Remove the solution tank cap (15) 
placed in the top part of the 
machine and fill the solution tank 
with clean water at a maximum 
temperature of 122°F (50°C). Add 
the liquid detergent in the 
percentage and conditions 
recommended by the 
manufacturer. To avoid excessive 
foaming, which could cause 
problems to the suction motor, use 
the minimum percentage of 
detergent. Screw down the cap to 
close the tank. 

 ATTENTION: 
Use always low foam detergent. 
To avoid excessive foaming, 
before starting working operation, 
add into the recovery tank a 
minimum quantity of anti-foam 
product. 
Never use pure acid. 

FLOOR CLEANING 

Starting the machine 
The push buttons on the instrument 
board are equipped with an upper 
green signal light that will light 
when the control is activated. 
1. Switch on the machine pressing
the main switch (1).
2. Check the battery charge level
(see under “BATTERIES
RECHARGING”).
3. Lower the squeegee by rotating
the handle of the squeegee lifting 
lever (5) placed in the centre of the 
handle bar. 
4. Press the switch for the brush
motor (2).
5. Press the switch for the suction
motor (3).
6. Press the switch for the solenoid
valve (4).
The machine is equipped with a
solenoid valve, therfore the
solution flow will be activated
automatically by pressing the
brush activation levers (7).
Releasing these levers, will stop
the flow automatically.
7. Pressing the brush activation
levers (7) the brush will start
rotating. The solution flow begins
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to flow and the  squeegee will start 
drying the floor. 
8. During the first few feet check
that the solution flow is
appropriate. The flow adjuster of
the solution is already adjusted at
the factory to satisfy the cleaning
of most floors. If it is necessary to
adjust the quantity of solution onto
the floor, adjust the lever of the
flow adjuster (11).
9. When moving the machine
backwards, make sure that the
squeegee is lifted.

Handle bar adjustment 
When approaching obstacles or 
near walls, it is possible to 
simplify the handling of the 
machine by adjusting the handle 
bar more vertically with respect to 
the machine. 
To rotate the handle bar: 
1. Lift up on the release lever (8)
2. Rotate the handle bar into the
new working position keeping the
release lever (8) pulled.
3. Release the lever (8) to lock
handle bar.
Once the obstacle has been passed
repeat the operation to return to the
previous working position.
This operation is also possible with
the machine in motion by

temporarily holding the handle bar 
release levers (8). 

Overflow device 
In order to avoid serious damages 
to the suction motor, the machine 
is equipped with a float that 
intervenes when the recovery tank 
is full, closing the suction hose and 
stopping the suction. 
When this happens, it is necessary 
to empty the recovery tank. 
1. Switch off the machine pressing
the main switch.
2. Take off the suction filter cover
(19) after turning the blocking
levers (18).
3. Take off the squeegee hose from
its seat (17).
4. Lift and remove the recovery
tank (16) holding it from the
provided handles, one on the front
and one on the rear of the tank.
Empty the recovery tank into
appropriate containers, according
to the standard norms for the liquid
disposal.
5. Reassemble everything.

 ATTENTION: 
This operation must be carried out 
using gloves to protect from contact 
with dangerous solutions. 

Security device brush lifting 

A security device prevents the 
brush motor when, for any reason, 
the brush is lifted from the floor 
during operation. To check this 
operation, push down on the 
handle so that the brush is lifted 
off of the floor.  The brush should 
stop rotating.  When returned to 
the normal working position the 
brush should start rotating again. 

STOPPING THE MACHINE 
AFTER CLEANING 
OPERATION 

Before carrying out any type of 
maintenance: 
1. Switch off the main switch (1).
2. Lift the squeegee by rotating the
squeegee lift lever upwards (5).
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3. Bring the machine to an
appropriate place for tank draining.

 ATTENTION: 
The machine is not equipped with a 
parking brake, therefore do not leave it 
on slopes. 

DAILY MAINTENANCE 

Emptying and cleaning of the 
recovery tank 
To empty and clean the recovery 
tank. 
1. Switch off the machine pressing
the main switch.
2. Take off the suction cover (19)
after rotating the blocking levers
(18).
3. Take off the squeegee hose from
the seat (17).
4. Lift and take off the recovery
tank (16) holding it from the 
provided handles located on the 
front and back of the tank. 

Empty the recovery tank into 
appropriate containers, according 
to the standard norms for the liquid 
disposal. 

5. Clean and rinse the tank and
allow to air dry.
6. Reassemble everything.

 ATTENTION: 
This operation must be carried out 
using gloves to protect from contact 
with dangerous solutions. 

Emptying and cleaning of the 
solution tank 
To empty the solution remained in 
the solution tank: 
1. Bring the machine to an
appropriate place for draining of
the tank.
2. Switch off the machine pressing
the main switch.
3.Unscrew the cap (15) of the
solution tank.
4. Unscrew the drain plug (13)
placed in the rear low left part of
the machine.

 ATTENTION: 
This operation must be carried out 
using gloves to protect from contact 
with dangerous solutions. 

Suction filter cleaning 

1. Take off the suction cover (19)
after rotating the blocking levers
(18).
2. Take off the filter with the float,
bending the filter edge to release it
from the screws on the cover.
3. Clean all parts with a water jet
and especially the surfaces and
filter bottom.
4. Carry out the recovery tank
cleaning operations.
5. Reassemble everything.

Positioning of the machine for 
maintenance and parking 
The machine can assume a vertical 
positioning, tipped over at the 
back, after having folded the 
handle bar onto the machine.  
This position allows the unit to be 
stored in a small space and 
simplifies maintenance operations.  

To rotate the machine to a storeage 
position it is necessary to: 

1. Switch off the main switch.
2. Check that both tanks are empty,
otherwise empty them (see under
“EMPTYING AND CLEANING
OF THE RECOVERY TANK”
and “EMPTYING AND
CLEANING OF THE SOLUTION
TANK”).
3. Pull up on the handle bar release
lever (8) near the handle bar.
4. Rotate the handle bar towards
the tanks keeping the release lever 
(8) pulled.
5. Release the lever (8) to obtain
the handle bar locking posotion.
6. Holding the handle bar firmly,
lift the front part of the machine 
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making it rotate onto the rear 
wheels bringing it into the vertical 
position as shown in the figure.  

Brush cleaning 
Disassemble the brush and clean it 
with a water jet (for the 
disassembly see “BRUSH 
DISASSEMBLY/ASSEMBLY”). 

Brush disassembly/assembly 
1. Tip the machine over backwards
(see under “POSITIONING OF
THE MACHINE FOR
MAINTENANCE AND
PARKING") paying attention to
remember to switch off the main
switch and to empty the tanks
before tipping over the machine.
2. With the machine in this
position rotate the brush 
clockwise, as indicated in the 
figure, until it is released from the 
seats of the brush holder plate.  

3. To reassemble the brush, insert
the coupling buttons on the brush
into the slots of the brush holder
plate and rotate counterclockwise
until it locks.

 ATTENTION: 
The handling of the brushes operation 
must be carried out using suitable 
gloves to protect both mechanically 
from contact with the bristles and the 
chemical risk of contact with 
dangerous solutions. 

Squeegee cleaning 
Keeping the squeegee clean 
guarantees the best drying action. 
1. Tip over the machine backwards
(see under “POSITIONING OF
THE MACHINE FOR
MAINTENANCE AND
PARKING") paying attention to
remember to switch off the main
switch and to empty the tanks
before tipping over the machine.
2. With the machine in this
position clean the internal part of
the squeegee inlet, eliminating dirt
build up, and clean the squeegee
rubbers.

ORDINARY MAINTENANCE 

Brush wear Control device  

A safety device stops the brush 
motor when the brush reaches a 
low bristle level of about 10mm 
such that a good cleaning result is 
not guaranteed and to prevent floor 
damages.  
To restore the working 
functionality of the machine it is 
necessary to replace the brush (see 
under “BRUSH 
DISASSEMBLY/ASSEMBLY”). 

Brush replacement 

The brush has to be replaced when 
the control device brush wear 
intervenes. It is possible to use 
other brush types, depending on 
the type and dirt of the floor to be 
cleaned (see under 
“RECOMMENDED BRUSHES”). 
Disassemble the old brush and 
replace it with a new one (see 
under “BRUSH 
DISASSEMBLY/ASSEMBLY"). 
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Rear squeegee rubber replacement 
Check the rear squeegee rubber 
wear and eventually turn or replace 
it. 
For the replacement it is necessary 
to: 
1. Rotate the squeegee lifting lever
(5) to lower the squeegee assenbly.
2. Tip over the machine backwards
(see under “POSITIONING OF
THE MACHINE FOR
MAINTENANCE AND
PARKING") remember to switch
off the main switch and to empty
the tanks before tipping over the
machine.

3. With the machine in this
position remove the wing nuts (1)
4. Remove the squeegee hose (2)
and remove the squeegee
assembly.

5. Release the catch (4) of the
rubber holder blade and take the
rubber off to turn it to a new side
or replace it.
6. Check that the coupling and the
squeegee hose are not obstructed
and clean the entire assembly.
To reassemble the squeegee,
reverse the operations above.

Front squeegee rubber replacement 

Check the wear of the front 
squeegee rubber and replace it 
when necessary. 
For the replacement it is necessary 
to: 
1. Rotate the squeegee lifting lever
(5) to lower the squeegee
assembly.
2. Tip the machine over backwards
(see under “POSITIONING OF
THE MACHINE FOR
MAINTENANCE AND
PARKING") remember to switch
off the main switch and to empty
the tanks before tipping over the
machine.

3. With the machine in this
position proceed to disassemble

the squeegee and then the rear 
squeegee rubber (see under 
“REAR SQUEEGEE RUBBER 
REPLACEMENT”). 
4. Take off the wing nuts (6) in the
upper part of the squeegee body,
separate the two metal parts that
form the squeegee body to take off
the front rubber.
5. Clean and rinse all of the
components.
To reassemble the squeegee
reverse the operations above.

TROUBLESHOOTING GUIDE 

The suction motor does not work 
1. Check the charge level of the
batteries that is visible by first
activating the main switch (1) (see
under “BATTERIES
RECHARGING”).
2. Verify that the suction motor
switch (3) is on.
3. Check the level in the recovery
tank (see under “OVERFLOW
DEVICE”) and if necessary, empty
the tank.
If the problem persists, please
contact the authorized technical
assistance.
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The brush motor does not work 
1. Check the charge level of the
batteries that is visible when
activating first the main switch (1)
(see under “BATTERIES
RECHARGING”).
2. Verify that the brush motor
switch (2) is on.
3. Press the brush activation levers
(5).
4. Check that the safety device for
the brush lifting or the brush wear
is not active.

If the problem persists, please 
contact the authorized technical 
assistance. 

Insufficient water on the brush 

1.Check that the solenoid valve
switch (8) is on.
2. Check the level of the liquid in
the solution tank (see under
“SOLUTION TANK”).
3. Check that the solution flow
adjuster (11), placed in front
underneath the solution tank, is
sufficiently open.
4. Press the brush activation levers
(5).
If the problem persists, please
contact the authorized technical
assistance.

The machine does not clean 
properly 
1. The brush does not have the
suitable bristle dimension: use only
original brushes. For advice,
contact the authorized technical
assistance.
2. The solution is insufficient:
Adjust the solution flow adjuster
(11).
3. Check that the liquid detergent
is in the recommended percentage.
Contact the authorized technical
assistance for advice.

The squeegee does not dry 
perfectly 
1. Check that the squeegee rubbers
are clean.
2. Check that the suction hose is
correctly inserted in the proper seat
on the recovery tank.
3. Clean the suction filter.
4. Replace the squeegee rubbers if
worn.
5. Check that the suction motor
switch is on.
6. Check the level in the recovery
tank (see under “OVERFLOW
DEVICE”) and if necessary, empty
the tank.

Excessive foam production 

Check that low foam detergent has 
been used. Add small quantities of 
anti foam liquid into the recovery 
tank. 
Please be aware that more foam is 
produced when the floor is not 
very dirty. In this case please 
dilute detergent solution. 
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PROGRAMMED MAINTENANCE 

INTERVENTION DAILY ORDINARY 
RECOVERY TANK CLEANING •
SUCTION FILTER CLEANING •
BRUSH CLEANING •
BRUSH DISASSEMBLY •
SQUEEGEE CLEANING •  
FRONT SQUEEGEE RUBBER REPLACEMENT •
REAR SQUEEGEE RUBBER REPLACEMENT •
SQUEEGEE HOSE CLEANING •
SOLUTION TANK CLEANING •
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RECOMMENDED BRUSHES 
Brushes must be chosen depending on type of floor and dirt to be removed. 
The employed material and the bristles diameter are the elements that distinguish different types 
of brushes. 

MATERIAL CHARACTERISTICS
PPL 
(Polypropylene) 

Good wear resistance. Maintains characteristics with hot water up to 140°F (60°C).  It 
is not hygroscopic. 

BRISTLES 
THICKNESS 

Thicker bristles are more rigid and must be used on smooth floor or floor with small 
joints.  
On irregular floors with deep joints or relieves, it is recommended to use softer bristles 

PAD HOLDER Pad holder is recommended to clean smooth surfaces. It has anchor points, which 
permit the blocking of the abrasive pad during work.

CODE QUANTIT
Y

DESCRIPTION USE
48903020 1 Brush PPL 0,6 Ø 345 Normal floors. 
48903030 1 Brush PPL 0,9 Ø 345 Smooth floors with small joints and persistent dirt.
48903050 1 Brush 5-mix Ø 345 For all types of floors.
48803010 1 Pad holder Ø 330 For pads of 14”, for smooth surfaces cleaning.
48803030 1 Pad holder Ø 330 + center lock green For pads of 14”, for smooth surfaces cleaning.
48803040 1 Pad holder Ø 330 + center lock black For pads of 14”, for smooth surfaces cleaning.
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Long Term Buyer Protection Limited Warranty

10 Years*
Plastic water tanks and Rotationally-molded bodies

2 Years*
Parts on all Tornado cleaning equipment

1 Year*
Labor on all Tornado cleaning equipment

1 Year*
Warranty on batteries, one year prorated

All battery warranties are handled directly by the battery manufacturer, on a one year prorated basis

Tornado Industries, LLC. (Tornado) warrants to the end/user customer that the Tornado product(s) will 
be free from defects in material and workmanship for the duration(s) described below.  This limited 
warranty DOES NOT cover machines and/or components subject to normal wear and tear, damage 
that occurs in shipping, failures resulting from modification, accident, unsuitable operating environ-
ment, misuse, abuse, neglect, or improper maintenance by you.  For full details, contact your Autho-
rized Tornado Distributor, Service Center, or the Tornado Technical Service Department.  Tornado 
sales and service representatives are not authorized to waive or alter the terms of this warranty, or to 
increase the obligations of Tornado under the warranty.

Terms subject to change without notice
1.  Except all Windshears™ Blowers, Storm, TV2SS, Side and Downdraft, Insulation Blowers, CV 30, 
CV 38, CK14/1 PRO, CK 14/2 PRO, SWM 31/9, CK LW13/1, CK LW 13/1 ROAM, CV 38/48 Dual, 
PV6, PV10, PV6 ROAM, Wall Mount Vacuum and all chargers are warranted for 1 (one) year for both 
parts and labor.
2.  All non-wear item parts purchased after warranty expiration are warranted for 90 days.
3.  Warranty starts from the date of sale to the consumer or, at Tornado’s discretion, 6 months after 
the dealer purchased the unit from Tornado, whichever comes first.
4.  The EB 30 is warranted for a period of 90 days for both parts and labor.
5.  The warranty on engines used on propane powered equipment is limited to motor manufacturer’s 
warranty.
6.  Ride-on Scrubbers are warranted for 24 months, parts, 6 months labor or 1,000 hours, whichever 
occurs first.

Note: Tornado, The Latest Dirt, Floorkeeper, 
Carpetkeeper, Carpetrinser, Carpetrinser/Dryer, 
Headmaster, Taskforce, PAC-VAC, T-Lite, Glazer, 
Windshear, Max-Vac and Trot-Mop are trademarks 
of Tornado Industries

Website: www.tornadovac.com
Phone 1-800-VACUUMS
Fax 817-551-0719
Address 3101 Wichita Court
Fort Worth, TX 76140

Form F2662.©2017.  All rights reserved
1-800-VACUUMS   90 Years of Cleaning Innovation A Tacony Company 



= = =

b= = b=
=

= NR

ðkaf`b=
=
ðkaf`b= NR
ibvbka^=q^_ibol=ab=fkpqorjbkqlp=v=j^kalp= NS
ibvbka^=jžnrfk^= NS
abp`ofm`fþk=q°`kf`^= NT
^asboqbk`f^= NU
kloj^p=dbkbo^ibp=ab=pbdrofa^a= NU
pfj_lildð^= NU
^kqbp=abi=bjmibl= NV
jçîáãáÉåíç=ã•èìáå~=ÉãÄ~ä~Ç~= NV
aÉëÉãÄ~ä~àÉ=ÇÉ=ä~=ã•èìáå~= NV
jçîáãáÉåíç=ÇÉä=íáãµå= NV
`çåÉñáµå=Ä~íÉê∞~ë= NV
aÉëãçåí~àÉ=ÇÉ=ä~ë=Ä~íÉê∞~ë=^dj= NV
oÉÅ~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ë=^dj= NV
bäáãáå~Åáµå=ÇÉ=ä~ë=Ä~íÉê∞~ë= OM
aÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå= OM
aÉéµëáíç=ÇÉ=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ= OM

ifjmfbw^=ab=ilp=prbilp= OM
^ÅÅáçå~ãáÉåíç=ÇÉ=ä~=ã•èìáå~= OM
oÉÖä~àÉ=ÇÉä=íáãµå= OM
aáëéçëáíáîç=êÉÄçë~ÇÉêç= OM

abqbk`fþk=ab=i^=jžnrfk^=^i=cfk^i=ab=i^=ifjmfbw^= ON
j^kqbkfjfbkql=af^ofl= ON
s~Åá~Çç=ó=äáãéáÉò~=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå= ON
s~Åá~Çç=ó=äáãéáÉò~=ÇÉä=ÇÉéµëáíç=ëçäìÅáµå= ON
iáãéáÉò~=ÇÉä=Ñáäíêç=ÇÉ=~ëéáê~Åáµå= ON
m~êèìÉ=îÉêíáÅ~ä=ÇÉ=ä~=ã•èìáå~= ON
iáãéáÉò~=ÇÉä=ÅÉéáääç= OO
aÉëãçåí~àÉLãçåí~àÉ=ÇÉä=ÅÉéáääç= OO
iáãéáÉò~=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OO

j^kqbkfjfbkql=loafk^of^= OO
pìëíáíìÅáµå=ÇÉä=ÅÉéáääç= OO
pìëíáíìÅáµå=ÇÉä=ä~Äáç=íê~ëÉêç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OO
pìëíáíìÅáµå=ÇÉä=ä~Äáç=ÇÉä~åíÉêç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= OO

`lkqoli=ab=crk`flk^jfbkql= OP
bä=ãçíçê=ÇÉ=~ëéáê~Åáµå=åç=ÑìåÅáçå~= OP
bä=ãçíçê=ÇÉä=ÅÉéáääç=åç=ÑìåÅáçå~= OP
bä=~Öì~=Éå=Éä=ÅÉéáääç=åç=Éë=ëìÑáÅáÉåíÉ= OP
i~=ã•èìáå~=åç=äáãéá~=ÄáÉå= OP
i~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=åç=ëÉÅ~=éÉêÑÉÅí~ãÉåíÉ= OP
mêçÇìÅÅáµå=ÉñÅÉëáî~=ÇÉ=Éëéìã~= OP
iÉÇ=EOFI=EPF=ó=EQF=ëÉ=éçåÉå=ÇÉ=Åçäçê=êçàç= OP

j^kqbkfjfbkql=moldo^j^al= OQ
`bmfiilp=^`lkpbg^alp= OQ
d^o^kqð^=ifjfq^a^=^=i^odl=mi^wl= OR
=



= = =

b= = b=
=

= NS

ibvbka^=q^_ibol=ab=fkpqorjbkqlp=v=j^kalp=
=
NK fkqboormqlo=dbkbo^i=v=qbpqfdl=
OK fkqboormqlo=jlqlo=abi=`bmfiil=v=qbpqfdl=
PK fkqboormqlo=jlqlo=ab=^pmfo^`fþk=v=qbpqfdl=
QK fkqboormqlo=bib`qolsžisri^=v=qbpqfdl=

=
=

RK m^i^k`^=bibs^alo^=_lnrfii^=ab=pb`^al=
SK j^kdlp=abi=j^kfii^o=
TK j^kbq^p=ab=`lkqoli=fkf`flLm^ol=
UK m^i^k`^=abp_ilnrbl=abi=qfjþk=

=

=
=

ibvbka^=jžnrfk^=
=
VK orba^p=
NMK dorml=_^k`^a^=`bmfiil=
NNK obdri^alo=ab=`^ra^i=ab=i^=plir`fþk=abqbodbkqb=
NOK abmþpfql=ab=plir`fþk=
NPK q^mþk=ab=s^`f^al=plir`fþk=abqbodbkqb=
NQK dorml=_lnrfii^=ab=pb`^al=
NRK q^m^=ab=iibk^al=plir`fþk=abqbodbkqb=

=

=
=
=
=

NSK abmþpfql=ab=ob`rmbo^`fþk=
NTK q^m^=^pmfo^`fþk=
NUK q^_ibol=ab=fkpqorjbkqlp=
NVK iba=ab=pb¢^i=kfsbi=`^od^=ab=i^p=_^qboð^p=E^djF=
OMK bk`ercb=ab=^ifjbkq^`fþk=bi°`qof`^=`^od^alo=_^qboð^p=
ONK mi^`^=j^qoð`ri^=

==
=
= = = = =



= = =

b= = b=
=

= NT

=
=

abp`ofm`fþk=q°`kf`^= = Åçå=Ä~íÉê∞~ë=^dj=

^åÅÜç=ÇÉ=íê~Ä~àç= ããLáå= PQRLNQ=

^åÅÜç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç= ããLáå= QNMLNS=

qÉåëáµå=ÇÉ=ä~ë=Ä~íÉê∞~ë= s= OQ=

`~é~ÅáÇ~Ç=Ä~íÉê∞~ë= ^Ü=R= OU=

mçíÉåÅá~=áåëí~ä~Ç~= tL^= QPMLNU=

oÉåÇáãáÉåíç=ÇÉ=íê~Ä~àç=Eã~ñF= ëèãLÜL=ëèKÑíLÜê= NOQMLNNPMM=

aá•ãÉíêç=ÇÉä=ÅÉéáääç= ããLáå= PQRLNQ=

sÉäçÅáÇ~Ç=Öáêç=ÇÉä=ÅÉéáääç= êéã= NTM=

mêÉëáµå=ÇÉä=ÅÉéáääç== âÖLäÄë= ORLRR=

aÉéêÉëáµå=ãçíçê=ÇÉ=~ëéáê~Åáµå= jÄ~êLt~íÉê=äáÑí= VMLPSÒ=

qáéç=ÇÉ=~î~åÅÉ= = ëÉãá=~ìíçãK=

aÉëåáîÉä=ã•ñáãç= B= O=

`~é~ÅáÇ~Ç=ÇÉéµëáíç=ÇÉ=ëçäìÅáµå= äLd~ä= NRLQ=

`~é~ÅáÇ~Ç=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå= ä= NS=

içåÖáíìÇ=ã•èìáå~=EãáåF= ããLáå= TQRLOV=

^äíìê~=ã•èìáå~= ããLáå= RRMLONKS=

^åÅÜìê~=ã•èìáå~= ããLáå= QNRLNSKP=

mÉëç=ã•èìáå~=EÉå=î~Å∞ç=Åçå=ä~ë=Ä~íÉê∞~ëF= âÖLäÄë= SRLNQP=

mÉëç=Ä~íÉê∞~ë= âÖLäÄë= OOLQU=

qáÉãéç=ÇÉ=êÉÅ~êÖ~=ã~ñ= Ü= NM=

eìÉÅç=Ä~íÉê∞~ë=Åçå=~éçóçë=Eä=ñ=~åÅÜ=ñ=~äíF= ããLáå= ONR=ñ=OTM=ñ=NVML=
UKR=ñ=NMKS=ñ=TKR=

eìÉÅç=Ä~íÉê∞~ë=ëáå=~éçóçë=Eä=ñ=~åÅÜ=ñ=~äíF== ããLáå= JJJ=

káîÉä=ÇÉ=éêÉëáµå=~Å∫ëíáÅç=EÉå=ÅçåÑçêãáÇ~Ç=Åçå=bkSMQ|MNF= Ç_=E^F= SSIU=

káîÉä=ÇÉ=îáÄê~Åáµå=~=äçë=Äê~òçë=EÉå=ÅçåÑçêãáÇ~Ç=Åçå=fpl=RPQVJNF= ãLëOLÑíLëO= NIQULQKV=

`ä~ëÉ= = f=

káîÉä=ÇÉ=éêçíÉÅÅáµå= fm= OP=

`~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ëW=íÉåëáµå=ÇÉ=ä~=êÉÇ= s=ú= NOMLOPM=

`~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ëW=ÑêÉÅìÉåÅá~=ÇÉ=ä~=êÉÇ= eò= RMLSM=

`~êÖ~Ççê=ÇÉ=ä~ë=Ä~íÉê∞~ëW=Åä~ëÉ= = f=



= = =

b= = b=
=

= NU

^asboqbk`f^==
iÉë= ~Öê~ÇÉÅÉãçë= éçê= Ü~ÄÉê= ëÉäÉÅÅáçå~Çç= åìÉëíê~=
ã•èìáå~K= bëí~= ã•èìáå~= ÑêÉÖ~Ççê~= ëÉ= ÉãéäÉ~= Éå= ä~=
äáãéáÉò~= áåÇìëíêá~ä= ó= Åáîáä= é~ê~= Åì~äèìáÉê= íáéç= ÇÉ=
é~îáãÉåí~ÅáµåI= ÉñÅäìáÇ~= ä~= äáãéáÉò~= ÇÉ= ãçèìÉí~ëK=
aìê~åíÉ= ëì= ãçîáãáÉåíç= ÇÉ= ~î~åÅÉI= ä~= ~ÅÅáµå=
ÅçãÄáå~Ç~= ÇÉä= ÅÉéáääç= ó= ÇÉ= ä~= ëçäìÅáµå= ÇÉíÉêÖÉåíÉI=
äáãéá~= ä~= ëìÅáÉÇ~Ç=èìÉ= ëÉ= êÉÅçÖÉ=Åçå= ä~=Äçèìáää~=ÇÉ=
~ëéáê~Åáµå= íê~ëÉê~= ÇÉà~åÇç= éÉêÑÉÅí~ãÉåíÉ= ëÉÅ~= ä~=
ëìéÉêÑáÅáÉK=
i~=ã•èìáå~=Ü~=ÇÉ=ëÉê=ìíáäáò~Ç~=ëµäç=é~ê~=ÉëíÉ=ÑáåK=pÉ=
çÄíáÉåÉå= ä~ë= ãÉàçêÉë= éêÉëí~ÅáçåÉë= ëá= ëÉ= ÉãéäÉ~=
ÅçêêÉÅí~ãÉåíÉ= ó= ëÉ= ã~åíáÉåÉ= Éå= éäÉå~= ÉÑáÅ~Åá~K=
oçÖ~ãçë=éçê=ÅçåëáÖìáÉåíÉ=äÉÉê=ÅìáÇ~Ççë~ãÉåíÉ=Éëí~ë=
áåëíêìÅÅáçåÉë=ó=îçäîÉê=~=äÉÉêä~ë=Å~Ç~=îÉò=èìÉ=íÉåÖ~å=
ÇáÑáÅìäí~ÇÉëK==
bå= Å~ëç= ÇÉ= åÉÅÉëáÇ~ÇI= êÉÅçêÇ~ãçë= èìÉ= åìÉëíêç=
ëÉêîáÅáç=ÇÉ=~ëáëíÉåÅá~=èìÉÇ~=ëáÉãéêÉ=~=ëì=ÇáëéçëáÅáµå=
é~ê~=ÉîÉåíì~äÉë=ÅçåëÉàçë=ç=áåíÉêîÉåÅáçåÉë=ÇáêÉÅí~K==
=
=
kloj^p=dbkbo^ibp=ab=pbdrofa^a=
i~ë= åçêã~ë= ~èì∞= ~Ä~àç= áåÇáÅ~Ç~ë= íáÉåÉå= èìÉ=
ÅìãéäáêëÉ= ÅìáÇ~Ççë~ãÉåíÉ= é~ê~= Éîáí~ê= Ç~¥çë= ~ä=
çéÉê~Ççê=ó=~=ä~=ã•èìáå~K==
J= iÉÉê= ÅìáÇ~Ççë~ãÉåíÉ= ä~ë=ÉíáèìÉí~ë=Éå= ä~=ã•èìáå~I=
åç= ÅìÄêáêä~ë= éçê= åáåÖ∫å= ãçíáîç= ó= ëìëíáíìáêä~ë= Éå=
ëÉÖìáÇ~=Éå=Å~ëç=ÇÉ=èìÉ=ÑìÉëÉå=Ç~¥~Ç~ëK==
J= qÉåÇê•å= èìÉ= ìíáäáò~ê= ä~= ã•èìáå~= ∫åáÅ~ãÉåíÉ= Éä=
éÉêëçå~ä=~ìíçêáò~Çç=ó=Ñçêã~Çç=é~ê~=Éä=ÉãéäÉçK==
J=aìê~åíÉ=Éä=ÑìåÅáçå~ãáÉåíç=ÇÉ=ä~=ã•èìáå~=Ü~ó=èìÉ=
íÉåÉê= ÅìáÇ~Çç= Åçå= ä~ë= ÇÉã•ë= éÉêëçå~ë= ó=
ÉëéÉÅá~äãÉåíÉ=Åçå=äçë=åá¥çëK==
J= bå= éêÉëÉåÅá~= ÇÉ= äçë= åá¥çëI= Ü~ó= èìÉ= îáÖáä~ê= ä~=
ã•èìáå~= ÇÉ= ã~åÉê~= èìÉ= åç= çÅìêêÉ= èìÉ= äçë= ÇÉã•ë=
àìÉÖìÉå=Åçå=ä~=ãáëã~K=
J=i~=ã•èìáå~=åç=Éë=ÇÉëíáå~Ç~=~ä=ÉãéäÉç=ÇÉ=éÉêëçå~ëI=
åá¥çë= áåÅäìáÇçëI= ä~ë= Åì~äÉë= Å~é~ÅáÇ~ÇÉë= Ñ∞ëáÅ~ëI=
ëÉåëçêá~äÉë= ç= ãÉåí~äÉë= ëÉ~å= êÉÇìÅáÇ~ëI= ç= ÄáÉå= Åçå=
Å~êÉåÅá~=ÇÉ=ÉñéÉêáÉåÅá~=ç=ÇÉ=ÅçåçÅáãáÉåíçI=~=ãÉåçë=
èìÉ= ¨ëí~ë= Ü~ó~å= éçÇáÇç= ÄÉåÉÑáÅá~êI= ~= íê~î¨ë= ÇÉ= ä~=
áåíÉêãÉÇá~Åáµå=ÇÉ=ìå~=éÉêëçå~=êÉëéçåë~ÄäÉ=ÇÉ=ëìó~ë=
ëÉÖìêáÇ~ÇI=îáÖáä~åÅá~=ç= áåëíêìÅÅáçåÉë=ÅçåÅÉêåáÉåíÉ=Éä=
ÉãéäÉçK=
J=bîáí~ê=íçÅ~ê=ç=é~ë~ê=ëçÄêÉ=Éä=Å~ÄäÉ=ÇÉ=~äáãÉåí~Åáµå=
Åçå=Éä=ÅÉéáääç=íê~Ä~à~åÇçK=
J= i~= íçã~= ÇÉ= ä~= êÉÇ= ÇÉ= ~äáãÉåí~Åáµå= íáÉåÉ= èìÉ= ëÉê=
Éèìáé~Ç~=ÇÉ=ÅçåÉñáµå=~=íáÉêê~=êÉÖä~ãÉåí~êá~K=
J=bîáí~ê=Ç~¥~ê=Éä=Å~ÄäÉ=ÇÉ=~äáãÉåí~Åáµå=Åçå=éäÉÖ~ÇçëI=
~éä~ëí~ãáÉåíçë=ç=ÉëÑìÉêòçëK=
J=`çåíêçä~ê= ä~= áåíÉÖêáÇ~Ç=ÇÉä= Å~ÄäÉ=ÇÉ=~äáãÉåí~ÅáµåK=
pá= Éëí•= íê~Ä~à~åÇç= ó= ëÉ= åçí~= ìå= Ç~¥çI= é~ê~ê=
áåãÉÇá~í~ãÉåíÉ=ä~=ã•èìáå~=ó=èìáí~ê=Éä=ÉåÅÜìÑÉ=ÇÉ=ä~=
êÉÇ=ÇÉ=~äáãÉåí~ÅáµåK=pìëíáíìáêäç=Åçå=Éä=Å~ÄäÉ=ÉëéÉÅá~ä=
äçÅ~äáò~ÄäÉ= ÅÉêÅ~= ÇÉä= ÅÉåíêç= ÇÉ= ~ëáëíÉåÅá~= í¨ÅåáÅ~=
~ìíçêáò~ÇçK=
J= kç= ãÉòÅä~ê= ÇÉíÉêÖÉåíÉë= ÇÉ= íáéç= ÇáÑÉêÉåíÉ= é~ê~=
Éîáí~ê=ä~=éêçÇìÅÅáµå=ÇÉ=Ö~ëÉë=åçÅáîçëK==
J=i~=íÉãéÉê~íìê~=ÇÉ=~äã~ÅÉå~ãáÉåíç=íáÉåÉ=èìÉ=Éëí~ê=
ÅçãéêÉåÇáÇ~=ÉåíêÉ=PO°c=ó=NPN°c=EMø`=ó=HRRø`FK==
J=qÉãéÉê~íìê~=µéíáã~=ÇÉ=íê~Ä~àçW=ÉåíêÉ=PO°c=ó=NMQ°c=
EMø`=ó=QMø`FK==
J=i~=ÜìãÉÇ~Ç=åç=íáÉåÉ=èìÉ=ëìéÉê~ê=Éä=VRBK==
J=kç=ÉãéäÉ~ê=ä~=ã•èìáå~=Éå=~íãµëÑÉê~=Éñéäçëáî~K==
J= kç= ÉãéäÉ~ê= ä~= ã•èìáå~= Åçãç= îÉÜ∞Åìäç= ÇÉ=
íê~åëéçêíÉK==
J=kç=ëìÄáê=ç=Ä~à~ê=ä~ë=ÉëÅ~äÉê~ëK=
J=kç=ìíáäáò~ê=ëçäìÅáçåÉë=•ÅáÇ~ë=èìÉ=éçÇê∞~å=Ç~¥~ê= ä~=
ã•èìáå~=óLç=ä~ë=éÉêëçå~ëK==
J= bîáí~ê= èìÉ= Éä= ÅÉéáääç= íê~Ä~àÉ= Éëí~åÇç= ä~= ã•èìáå~=
é~ê~Ç~=é~ê~=åç=Å~ìë~ê=Ç~¥çë=~ä=ëìÉäçK==
J=kç=ìíáäáò~ê=ä~=ã•èìáå~=Éå=ëìéÉêÑáÅáÉë=Éëé~êÅáÇ~ë=ÇÉ=
ä∞èìáÇçë= ç= éçäîçë= áåÑä~ã~ÄäÉë= Eéçê= ÉàÉãéäç=
ÜáÇêçÅ~êÄìêçëI=ÅÉåáò~ë=ç=íáòåÉëFK==
J=bå=Å~ëç=ÇÉ=áåÅÉåÇáçI=ÉãéäÉ~ê=ìå=Éñíáåíçê=ÇÉ=éçäîçK=
kç=ÉãéäÉ~ê=~Öì~K=
J=kç= ÅÜçÅ~ê= Åçå= Éëí~åíÉê∞~ë= ç= ~åÇ~ãáçë= ÇçåÇÉ=Ü~ó=
éÉäáÖêç=ÇÉ=Å~∞Ç~=ÇÉ=çÄàÉíçëK=
J= kç= ìíáäáò~ê= ä~= ã•èìáå~= ëçÄêÉ= ëìéÉêÑáÅáÉë= Åçå=
áåÅäáå~Åáµå=ëìéÉêáçê=~=ä~=áåÇáÅ~Ç~=Éå=ä~=éä~Å~K==
J= i~=ã•èìáå~= íáÉåÉ= èìÉ= êÉ~äáò~ê= ä~ë= çéÉê~ÅáçåÉë= ÇÉ=
ä~î~Çç= ó= ëÉÅ~Çç= ~ä= ãáëãç= íáÉãéçK= léÉê~ÅáçåÉë= ÇÉ=

å~íìê~äÉò~= ÇáÑÉêÉåíÉ= íÉåÇê•å= èìÉ= ëÉê= êÉ~äáò~Ç~ë= Éå=
òçå~ë= éêçÜáÄáÇ~ë= é~ê~= Éä= é~ëç= ÇÉ= éÉêëçå~ë= åç=
ÉåÅ~êÖ~Ç~ë= ÇÉä= íê~Ä~àç= ó= Éä= çéÉê~Ççê= íÉãÇê•= èìÉ=
éçåÉêëÉ=Å~äò~Çç=~ÇÉÅì~ÇçK==
J= e~ó= èìÉ= ëÉ¥~ä~ê= ä~ë= òçå~ë= ÇÉ= é~îáãÉåíç= ãçà~Çç=
Åçå=äÉíêÉêçë=é~ê~=í~ä=ÉÑÉÅíçK==
J= `ì~åÇç= ëÉ= çÄëÉêî~ëÉå= ~åçã~ä∞~ë= Éå= Éä=
ÑìåÅáçå~ãáÉåíç= ÇÉ= ä~= ã•èìáå~I= ~ëÉÖìê~êëÉ= èìÉ= åç=
ëÉ~å= Å~ìë~Ç~ë= éçê= ä~= Ñ~äí~= ÇÉ= ã~åíÉåáãáÉåíç=
çêÇáå~êá~K=aÉ=åç=ëÉê=~ë∞I= ëçäáÅáí~ê= ä~= áåíÉêîÉåÅáµå=ÇÉä=
ÅÉåíêç=ÇÉ=~ëáëíÉåÅá~=~ìíçêáò~ÇçK==
J= bå= Å~ëç= ÇÉ= ëìëíáíìÅáµå= ÇÉ= éáÉò~ëI= éÉÇáê= äçë=
êÉéìÉëíçë= lofdfk^ibp= ~= ìå= ÅçåÅÉëáçå~êáç= óLç=
ÇáëíêáÄìáÇçê=~ìíçêáò~ÇçK=
J=bãéäÉ~ê= ëçä~ãÉåíÉ=ÅÉéáääçë=lofdfk^ibp= ëÉ¥~ä~Ççë=
Éå=Éä=é•êê~Ñç=?`bmfiilp=^`lkpbg^alp=?K==
J= m~ê~= Åì~äèìáÉê= áåíÉêîÉåÅáµå= ÇÉ= äáãéáÉò~= óLç=
ã~åíÉåáãáÉåíç= Åçêí~ê= Éä= ëìãáåáëíêç= Éä¨ÅíêáÅç= ~= ä~=
ã•èìáå~K==
J=kç=èìáí~ê=ä~ë=éêçíÉÅÅáçåÉë=èìÉ=êÉèìáÉêÉå=Éä=ÉãéäÉç=
ÇÉ=ìíÉåëáäáçë=é~ê~=ëÉê=ëìëíáíìáÇ~ëK==
J=kç=ä~î~ê=ä~=ã•èìáå~=Åçå=ÅÜçêêç=ÇÉ=~Öì~=ÇáêÉÅí~=ç=~=
éêÉëáµåI=ç=Åçå=ëìÄëí~åÅá~ë=Åçêêçëáî~ëK==
J= `~Ç~= OMM= Üçê~ë= ÇÉ= íê~Ä~àç= Ü~ÅÉê= Åçåíêçä~ê= ä~=
ã•èìáå~=éçê=ìå=ÅÉåíêç=ÇÉ=~ëáëíÉåÅá~=~ìíçêáò~ÇçK==
J=^åíÉë= ÇÉ=ìíáäáò~ê= ä~=ã•èìáå~I= Åçåíêçä~ê= èìÉ= íçÇ~ë=
ä~ë=í~é~ë=ó=ä~ë=ÅçÄÉêíìê~ë=Éëí¨å=ÅçäçÅ~Ç~ë=Åçãç=ëÉ=Ü~=
áåÇáÅ~Çç=Éå=ÉëíÉ=ã~åì~ä=ÇÉ=ìëç=ó=ã~åíÉåáãáÉåíçK=
J=oÉëí~ÄäÉÅÉê=íçÇ~ë=ä~ë=ÅçåÉñáçåÉë=Éä¨ÅíêáÅ~ë=ÇÉëéì¨ë=
ÇÉ=Ü~ÄÉê=ÉÑÉÅíì~Çç=Åì~äèìáÉê=áåíÉêîÉåÅáµåK=
J= mêçÅÉÇÉê= ~= ä~= Éäáãáå~Åáµå= ÇÉ= äçë= ã~íÉêá~äÉë= ÇÉ=
Åçåëìãç=ëáÖìáÉåÇç=ä~ë=åçêã~ë=ÇÉ=äÉó=îáÖÉåíÉëK=
J= `ì~åÇç= îìÉëíê~= ã•èìáå~= ÇÉàÉ= ÇÉ= ëÉê= ÉãéäÉ~Ç~I=
éêçÅÉÇÉê= ~ä= ÇÉëã~åíÉä~ãáÉåíç= ~éêçéá~Çç= ÇÉ= äçë=
ã~íÉêá~äÉë= Éå= ä~= ãáëã~= ÅçåíÉåáÇçë= ÉëéÉÅá~äãÉåíÉ=
~ÅÉáíÉ= ó= ÅçãéçåÉåíÉë= ÉäÉÅíêµåáÅçëI= ó= ÅçåëáÇÉê~åÇç=
èìÉ=ä~=ã•èìáå~=ãáëã~=ÑìÉ=ÅçåëíêìáÇ~=Éå=ãÉÇáÇ~=ÇÉ=
äç=éçëáÄäÉ=Åçå=ã~íÉêá~äÉë=êÉÅáÅä~ÇçëK==
=

pfj_lildð^=
=

=

p∞ãÄçäç=MLN=èìÉ=áåÇáÅ~=Éä=
áåíÉêêìéíçê=ÖÉåÉê~ä=ó=Éä=íÉëíáÖçK=

=

=

p∞ãÄçäç=ÇÉä=ÖêáÑçK=
fåÇáÅ~=Éä=áåíÉêêìéíçê=ó=Éä=íÉëíáÖç=
ÇÉ=ä~=ÉäÉÅíêçî•äîìä~K=

= =

=

p∞ãÄçäç=ÇÉä=ÅÉéáääçK=
fåÇáÅ~=Éä=áåíÉêêìéíçê=ó=Éä=íÉëíáÖç=
ÇÉä=ãçíçê=ÇÉä=ÅÉéáääçK=

= =

=

p∞ãÄçäç=ÇÉä=ãçíçê=ÇÉ=~ëéáê~ÅáµåK=
fåÇáÅ~=Éä=áåíÉêêìéíçê=ó=Éä=íÉëíáÖç=
ÇÉä=ãçíçê=ÇÉ=~ëéáê~ÅáµåK=

= =

=

fåÇáÅ~Ççê=ÇÉ=åáîÉä=ÇÉ=Å~êÖ~=ÇÉ=ä~ë=
Ä~íÉê∞~ëK=

= =

=

fåÇáÅ~=ä~=éçëáÅáµå=ÇÉä=í~éµå=ÇÉ=
ÇÉëÅ~êÖ~=ÇÉä=ÇÉéµëáíç=ÇÉ=
ëçäìÅáµåK=

=

p∞ãÄçäç=èìÉ=áåÇáÅ~=ÇÉ=î~Åá~ê=äçë=
ÇÉéµëáíçë=~åíÉë=ÇÉ=îçäîÉê=~=Öáê~ê=
ä~=ã•èìáå~K=

= =

=

p∞ãÄçäç=èìÉ=áåÇáÅ~=ä~=
íÉãéÉê~íìê~=ã•ñáã~=ÇÉ=ä~=
ëçäìÅáµå=ÇÉíÉêÖÉåíÉK=

= =

=

p∞ãÄçäç=èìÉ=áåÇáÅ~=Éä=êÉÖìä~Ççê=
ÇÉ=Å~ìÇ~ä=ÇÉ=ä~=ëçäìÅáµå=
ÇÉíÉêÖÉåíÉK=

= =

=

p∞ãÄçäç=ÇÉä=ÄáÇµå=äáëí~ÇçK==
fåÇáÅ~=èìÉ=~ä=Ñáå~ä=ÇÉ=ëì=
~ÅíáîáÇ~ÇI=ä~=ã•èìáå~=íÉåÇê•=
èìÉ=ëÉê=Éäáãáå~Ç~=Éå=
ÅçåÑçêãáÇ~Ç=ÇÉ=ä~=äÉÖáëä~Åáµå=
îáÖÉåíÉK=

= =

=

p∞ãÄçäç=ÇÉä=äáÄêç=~ÄáÉêíçK=
fåÇáÅ~=~ä=çéÉê~Ççê=èìÉ=ÇÉÄÉ=äÉÉê=
Éä=ã~åì~ä=~åíÉë=ÇÉä=ìëç=ÇÉ=ä~=
ã•èìáå~K=

= =

=

p∞ãÄçäç=ÇÉ=~îáëçK==
iÉÉê=Åçå=~íÉåÅáµå=ä~ë=ëÉÅÅáçåÉë=
éêÉÅÉÇáÇ~ë=éçê=ÉëíÉ=ë∞ãÄçäçI=
é~ê~=ä~=ëÉÖìêáÇ~Ç=ÇÉä=çéÉê~Ççê=ó=
ÇÉ=ä~=ã•èìáå~K=

= =
= =

=
=
=
=
=
=
=
=
=
=
p∞ãÄçäç=èìÉ= áåÇáÅ~= ä~=ã~åÉê~=ÅçêêÉÅí~=ÇÉ=ÇÉëéä~ò~ê=
ä~= ã•èìáå~= Éå= ëìéÉêÑáÅáÉë= Åì~äèìáÉê= íáéç=
~ÅÅáÇÉåí~Ç~ëK=
=
=
=
=
=
=



= = =

b= = b=
=

= NV

^kqbp=abi=bjmibl=
=
jlsfjfbkql=jžnrfk^=bj_^i^a^=
i~=ã•èìáå~=Éëí•=ÅçåíÉåáÇ~=Éå=ìå=ÉãÄ~ä~àÉK==
bä=éÉëç=íçí~ä=Éë=ÇÉ=TRâÖLNSRäÄë=Eã•ñFK==
i~ë=ÇáãÉåëáçåÉë=ÇÉä=ÉãÄ~ä~àÉ=ëçåW=
ëáå=é~ääÉíW=
_~ëÉW=UMÅãñQPÅãLPNKRÒñNTÒ=^äíìê~W=SRÅãLOSÒ=
Åçå=é~ääÉíW=
_~ëÉW=UMÅãñQPÅãLPNKRÒñNTÒ=^äíìê~W=TRÅãLOVKRÒ=

= ^qbk`fþkW=
kç=ëÉ=éìÉÇÉå=êÉãçåí~ê=ã•ë=ÇÉ=Ççë=ÉãÄ~ä~àÉëK=
=
abpbj_^i^gb=ab=i^=jžnrfk^=
NK= oÉíáê~ê=Éä=ÉãÄ~ä~àÉ=ÉñíÉêáçêK=
OK= aÉëíçêåáää~ê= ä~ë= Ççë= íìÉêÅ~ë= èìÉ= Ñáà~å= äçë= Ççë=
ëçéçêíÉë=Ñáà~Ççê=~=ä~=ã•èìáå~K==
PK= aÉëíçêåáää~ê= äçë= íçêåáääçë= èìÉ= Ñáà~å= äçë= ëçéçêíÉë=
Ñáà~Ççê=~ä=é~ääÉí=ó=êÉãçîÉê=äçë=ëçéçêíÉëK=
QK= sçäîÉê= ~= ÉåêçëÅ~ê= Éå= ä~= ãáëã~= éçëáÅáµå= ä~ë= Ççë=
íìÉêÅ~ë=ÉåÅáã~=ä~=ã•èìáå~=åÉÅÉë~êá~ë=é~ê~=ÄäçèìÉ~ê=
Éä=ÇÉéµëáíçK==
RK= iäÉî~ê= Éä= íáãµå= ~= éçëáÅáµå= ÇÉ= íê~Ä~àç= EîÉê=
Vjlsfjfbkql= abi= qfjþkÒF= é~ê~= Ä~à~ê= ä~= ã•èìáå~=
ÇÉä= é~ääÉíI= Éãéìà~ê= Ü~Åá~= ÇÉä~åíÉ= ÉåÅáã~= ä~ë= êìÉÇ~ë=
Éå=éçëáÅáµå=ìå=éçÅç=áåÅäáå~Ç~=Ü~Åá~=~íê•ë=é~ê~=Éîáí~ê=
ÅÜçèìÉë=ÑìÉêíÉë=Éå=ä~ë=é~êíÉë=ãÉÅ•åáÅ~ëK=
SK= dì~êÇ~ê=Éä=ÉãÄ~ä~àÉ=é~ê~=ÉîÉåíì~äÉë=åÉÅÉëáÇ~ÇÉë=
ÇÉ=íê~åëéçêíÉK=
=

==
jlsfjfbkql=abi=qfjþk=
bä= íáãµå=Éå=Éä= ÉãÄ~ä~àÉ=Éëí•=Éå= ä~=éçëáÅáµå=ÅÉêê~Ç~=
ëçÄêÉ=ä~=ã•èìáå~K=
m~ê~=Öáê~ê=Éä=íáãµå=Éå=ìå~=ÇÉ=ä~ë=î~êá~ë=éçëáÅáçåÉë=ÇÉ=
íê~Ä~àç=ó=é~ê~=éçÇÉê=ãçîÉê=ä~=ã•èìáå~W=
NK= ^Åíì~ê= ëçÄêÉ= ä~= é~ä~åÅ~= ÇÉ= ÇÉëÄäçèìÉç= EUF=
éêÉëÉåíÉ=ÅÉêÅ~=ÇÉä=ã~åáää~ê=ÇÉä=íáãµåK=
OK= iäÉî~ê= Éä= íáãµå= ~= ä~= éçëáÅáµå= ÇÉ= íê~Ä~àç=
ã~åíÉåáÉåÇç=~éêÉí~Çç=ä~=é~ä~åÅ~=ÇÉ=ÇÉëÄäçèìÉç=EUFK=
PK= sçäîÉê=~=ÇÉà~ê= ä~=é~ä~åÅ~=ÇÉ=ÇÉëÄäçèìÉç=EUF=é~ê~=
çÄíÉåÉê=Éä=ÄäçèìÉç=ÇÉä=íáãµåK=
^Öáê= ÇÉ= ä~=ãáëã~=ã~åÉê~= é~ê~=ã~óçê= êÉÖä~àÉ= ÇÉ= ä~=
~äíìê~= ÇÉä= íáãµå= ~ä= Ñáå= ÇÉ= çÄíÉåÉê= ä~= éçëáÅáµå= ÇÉ=
íê~Ä~àç=ã•ë=ÅçåÑçêí~ÄäÉK=
=

=
`lkbufþk=_^qboð^p=
kçêã~äãÉåíÉI= ä~= ã•èìáå~= Éëí•= Éèìáé~Ç~= Åçå= Ççë=
Ä~íÉê∞~ë= ó~= ÅçåÉÅí~Ç~ë= Éå= ëÉêáÉI= áåíêçÇìÅáÇ~ë= Éå= Éä=
ÜìÉÅç= é~ê~= í~ä= ÉÑÉÅíç= ÇÉÄ~àç= ÇÉä= ÇÉéµëáíç= ÇÉ=
êÉÅìéÉê~ÅáµåK=

bå= Éä= Å~ëç= ÇÉ= èìÉ= Ü~ó~= åÉÅÉëáÇ~Ç= ÇÉ= ëìëíáíìáê= ä~ë=
Ä~íÉê∞~ëI= ÇáêáÖáêëÉ= ~= ìå= ÅÉåíêç= ÇÉ= ~ëáëíÉåÅá~= í¨ÅåáÅ~=
~ìíçêáò~ÇçK=
i~=ëìëíáíìÅáµå=íáÉåÉ=èìÉ=ëÉê=êÉ~äáò~Ç~=ÉñÅäìëáî~ãÉåíÉ=
Åçå=Ä~íÉê∞~ë=Åçå=êÉåÇáãáÉåíç= áÇ¨åíáÅç=~=~èìÉää~ë=ó~=
ÅçäçÅ~Ç~ëI=éçê=äç=í~åíçW=
kçK=O=Ä~íÉê∞~ë=^dj=NOs=OU^ÜRK=
m~ê~=~ÅÅÉÇÉê=~ä=ÜìÉÅç=ÇÉ=ä~ë=Ä~íÉê∞~ë=Éë=åÉÅÉë~êáçW=
NK= aÉëéÉÖ~ê=Éä=íìÄç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=E^FK=
OK= nìáí~ê= Éä= í~éµå= ÇÉ= ~ëéáê~Åáµå= ENTF= ÇÉëéì¨ë= ÇÉ=
Ü~ÄÉê=Öáê~Çç=ä~ë=é~ä~åÅ~ë=E_F=èìÉ=äç=Ñáà~åK=
PK= iÉî~åí~ê=ó=èìáí~ê=Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=ENSF=
Éãéì¥•åÇçäç=ÇÉ=ä~ë=ã~åáää~ë=~éêçéá~Ç~ë=ë~Å~Ç~ë=ìå~===
éçëíÉêáçêãÉåíÉ=ó=ä~=çíê~=~åíÉêáçêãÉåíÉ=ÇÉä=ÇÉéµëáíçK=
=

=
=
`çåÉñáµå=Ä~íÉê∞~ë=^djW=
`çåÉÅí~ê= äçë= Ççë= ÅçåÉÅíçêÉë= Ä~íÉê∞~ë= ENF= ~= äçë=
ÅçåÉÅíçêÉë=ÇÉ=ä~=ã•èìáå~=EOFK==
`ì~åÇç= ä~= ã•èìáå~= Éëí•= é~ê~Ç~= éçê= ìå= íáÉãéç=
éêçäçåÖ~ÇçI=ÇÉëÅçåÉÅí~ê=äçë=ÅçåÉÅíçêÉë=ENFK=
=

= ^qbk`fþkW=
qçÇ~ë= ä~ë= çéÉê~ÅáçåÉë= ÇÉ= áåëí~ä~Åáµå= ó=
ã~åíÉåáãáÉåíç= íáÉåÉå= èìÉ= ëÉê= êÉ~äáò~Ç~ë= éçê=
éÉêëçå~ä= ÉëéÉÅá~äáò~ÇçI= ÉãéäÉ~åÇç= Çáëéçëáíáîçë= ÇÉ=
éêçíÉÅÅáµå=~éêçéá~ÇçëK=
=
abpjlkq^gb=ab=i^p=_^qboð^p=^dj=
m~ê~= ÇÉëãçåí~ê= ä~ë= Ä~íÉê∞~ë= ÇÉ= ä~= ã•èìáå~I= Éë=
åÉÅÉë~êáç=~íÉåÉêëÉ=~ä=ëáÖìáÉåíÉ=éêçÅÉÇáãáÉåíçW=
NK= aÉëÅçåÉÅí~ê= äçë= ÅçåÉÅíçêÉë= ENF= é~ê~=
ÇÉëÉåÖ~åÅÜ~ê= ä~ë=Ä~íÉê��∞~ë=ÇÉ= ä~= áåëí~ä~Åáµå=Éä¨ÅíêáÅ~=
ÇÉ=ä~=ã•èìáå~K=
=

=
OK= aÉëíçêåáää~ê=Éä=ëÉÖìêç=Ä~íÉê∞~=EOFK=

=

=
PK= nìáí~ê=ä~=éêáãÉê~=Ä~íÉê∞~=EPFK=
=

=
QK= aÉëÉåÖ~åÅÜ~ê= Éä= ëÉÖìêç= Ä~íÉê∞~ë= EOF= Ü~Åá¨åÇçäç=
ÇÉëäáò~ê=~=äç=ä~êÖç=ÇÉ=ä~=ê~åìê~=Ü~ëí~=èìáí~êäçK=
=

=
RK= nìáí~ê= ä~= çíê~= Ä~íÉê∞~= EQF= Ü~Åá¨åÇçä~= ÇÉëäáò~ê=
~ÇÉä~åíÉ=Éå=Éä=ÜìÉÅç=Ä~íÉê∞~ë=é~ê~=ë~Å~êä~K=
=

=
m~ê~=îçäîÉê=~=ãçåí~ê=íçÇçI=êÉ~äáò~ê=Éä=éêçÅÉÇáãáÉåíç=
~éÉå~ë=~äáëí~Çç=Éå=çêÇÉå=áåîÉêëçK=
=
ob`^od^=ab=i^p=_^qboð^p=^dj=
`çå=Éä=áåíÉêêìéíçê=ÖÉåÉê~ä=ENF=ÉåÅÉåÇáÇçI=Éå=ä~=é~êíÉ=
íê~ëÉê~= ÇÉ= ä~=ã•èìáå~= ëÉ= îáëì~äáò~= Éä= åáîÉä= ÇÉ=Å~êÖ~=
ÇÉ=ä~ë=Ä~íÉê∞~ë=ENVFK==
^W= äÉÇ=îÉêÇÉ=ÉåÅÉåÇáÇç=Z=Ä~íÉê∞~ë=Å~êÖ~ëK=
_W= äÉÇ= å~ê~åàç= ÉåÅÉåÇáÇç= Z= Ä~íÉê∞~ë= Å~ëá=
ÇÉëÅ~êÖ~Ç~ëK=
`W= äÉÇ= êçàç= ÉåÅÉåÇáÇç= Z= ÇÉëÅ~êÖ~= ÅçãéäÉí~= ÇÉ= ä~ë=
Ä~íÉê∞~ë= Åçå= ÅçåëáÖìáÉåíÉ= ~é~Ö~ãáÉåíç= ~ìíçã•íáÅç=
ÇÉ=íçÇ~ë=ä~ë=ÑìåÅáçåÉë=ÇÉ=ä~=ã•èìáå~=EéêçÅÉÇÉê=~=ä~=
êÉÅ~êÖ~=áåãÉÇá~í~FK=
=



= = =

b= = b=
=

= OM

=
=
aìê~åíÉ= ä~ë= çéÉê~ÅáçåÉë= ÇÉ= êÉÅ~êÖ~= ëÉ= ~Åíáî~= ìå=
Çáëéçëáíáîç= èìÉ=åç=éÉêãáíÉ= Éä= ÑìåÅáçå~ãáÉåíç=ÇÉ= ä~=
ã•èìáå~K=
`çäçÅ~ê=ä~=ã•èìáå~=Éå=ìå~=ëìéÉêÑáÅáÉ=éä~å~=ÅÉêÅ~=ÇÉ=
ìå~=íçã~=ãçåçÑ•ëáÅ~K=
^é~Ö~ê=Éä=áåíÉêêìéíçê=ÖÉåÉê~ä=ENFK=
`çåÉÅí~ê=Éä=Å~ÄäÉ=ÇÉ=~äáãÉåí~ÅáµåI=ëìãáåáëíê~Çç=Åçå=
ä~=ã•èìáå~I=í~åíç=~=ä~=ã•èìáå~=EOMF=èìÉ=~=ä~=êÉÇ=ÇÉ=
~äáãÉåí~Åáµå=Åçãç=ëÉ=áåÇáÅ~=Éå=Éä=Öê•ÑáÅçK=
^ä=Ñáå~ä=ÇÉ=ä~=êÉÅ~êÖ~I=èìáí~ê=Éä=Å~ÄäÉ=ÇÉ=~äáãÉåí~ÅáµåK=
i~=Ñ~ëÉ=ÇÉ=êÉÅ~êÖ~=Éëí•=ÅçãéäÉí~=ëçäç=Åì~åÇç=ëçÄêÉ=
Éä=Å~êÖ~Ççê=ëÉ=ÉåÅáÉåÇÉ=Éä=äÉÇ=îÉêÇÉ=E^FK=

= ^qbk`fþkW=
m~ê~=åç=Å~ìë~ê=Ç~¥çë=éÉêã~åÉåíÉë=~=ä~ë=Ä~íÉê∞~ëI=Éë=
áåÇáëéÉåë~ÄäÉ= Éîáí~ê= ä~= ÇÉëÅ~êÖ~= ÅçãéäÉí~= ÇÉ= ä~ë=
ãáëã~ëI= ÉÑÉÅíì~åÇç= áåãÉÇá~í~ãÉåíÉ= ä~= êÉÅ~êÖ~K=
^ÇÉã�•ëI= Éå= Éä= Å~ëç= ÇÉ= ìå~= é~ê~Ç~= éçê=ã•ë= ÇÉ= Ççë=
ëÉã~å~ë= ÇÉ= ä~=ã•èìáå~I= ÇÉëÅçåÉÅí~ê= äçë= ÅçåÉÅíçêÉë=
ÇÉ=ä~ë=Ä~íÉê∞~ë=EîÉê=Å~é∞íìäç=`lkbufþk=_^qboð^pÒFK=
=

= ^qbk`fþkW=
kç=Å~êÖ~ê=à~ã•ë=ä~ë=Ä~íÉê∞~ë=Åçå=ìå=Å~êÖ~Ççê=åç=
~ÇÉÅì~ÇçK= pÉÖìáê= ÉëãÉê~Ç~ãÉåíÉ= ä~ë=
áåëíêìÅÅáçåÉë= íê~åëãáíáÇ~ë= ÇÉä= Ñ~ÄêáÅ~åíÉ= ÇÉ= ä~ë=
Ä~íÉê∞~ë=ó=ÇÉä=Å~êÖ~ÇçêK=
=
bifjfk^`fþk=ab=i^p=_^qboð^p=
bë=çÄäáÖ~íçêáç=ÉåíêÉÖ~ê=ä~ë=Ä~íÉê∞~ë=~Öçí~Ç~ëI=èìÉ=ëçå=
Åä~ëáÑáÅ~Ç~ë= Åçãç= êÉëáÇìçë= éÉäáÖêçëçëI= ~= ìå= ÉåíÉ=
~ìíçêáò~Çç=Éå=ÅçåÑçêãáÇ~Ç=Åçå=ä~=äÉÖáëä~Åáµå=îáÖÉåíÉ=
é~ê~=ä~=Éäáãáå~ÅáµåK=
=
abmþpfql=ab=ob`rmbo^`fþk=
`çåíêçä~ê= èìÉ= ä~= í~é~= ÇÉä= Ñáäíêç= ÇÉ= ~ëéáê~Åáµå= ENTF=
Éëí¨= ÅçêêÉÅí~ãÉåíÉ= ÄäçèìÉ~Ç~I= ÇÉëéì¨ë= ÇÉ= Ü~ÄÉê=
Öáê~Çç= ä~ë= é~ä~åÅ~ë= E_FK= `çãéêçÄ~ê= ~ÇÉã•ë= èìÉ= Éä=
íìÄç=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=E^F=Éëí¨=ÅçêêÉÅí~ãÉåíÉ=
áåíêçÇìÅáÇç=Éå=ëì=~äçà~ãáÉåíçK=
=

=
=

abmþpfql=ab=i^=plir`fþk=abqbodbkqb=
i~= Å~é~ÅáÇ~Ç= ÇÉä= ÇÉéµëáíç= ÇÉ= ä~= ëçäìÅáµå= Éëí•=
áåÇáÅ~Ç~=Éå=ä~=ÑáÅÜ~=í¨ÅåáÅ~K=
^Äêáê= Éä= í~éµå= êçëÅ~Çç= ENRF= èìÉ= ëÉ= ÉåÅìÉåíê~= Éå= ä~=
é~êíÉ=ëìéÉêáçê=ó=ääÉå~ê=Éä=ÇÉéµëáíç=ÇÉ=ä~=ëçäìÅáµå=Åçå=
~Öì~=äáãéá~I=Åçå=ìå~=íÉãéÉê~íìê~=åç=ëìéÉêáçê=~=RMø`=
ENOOøcFK= ^¥~Çáê= Éä= ÇÉíÉêÖÉåíÉ= ä∞èìáÇç= Éå= ä~=
ÅçåÅÉåíê~Åáµå=ó=Åçå=ä~ë=ãçÇ~äáÇ~ÇÉë=éêÉîáëí~ë=éçê=Éä=
Ñ~ÄêáÅ~åíÉK=m~ê~=Éîáí~ê=ä~=Ñçêã~Åáµå=ÇÉ=ìå~=Å~åíáÇ~Ç=
ÉñÅÉëáî~= ÇÉ= Éëéìã~= èìÉ= éçÇê∞~= Ç~¥~ê= Éä= ãçíçê= ÇÉ=
~ëéáê~ÅáµåI= ÉãéäÉ~ê= ìå~= Å~åíáÇ~Ç= ã∞åáã~= ÇÉ=
ÇÉíÉêÖÉåíÉK= båêçëÅ~ê= Éä= í~éµå= ÇÉä= ÇÉéµëáíç= ÇÉ= ä~=
ëçäìÅáµåK=
=

=

= ^qbk`fþkW=
e~ó= èìÉ= ÉãéäÉ~ê= ëáÉãéêÉ= ÇÉíÉêÖÉåíÉ= ÇÉ= Éëéìã~=
Åçåíêçä~Ç~K=m~ê~=Éîáí~ê= Åçå=ëÉÖìêáÇ~Ç= ä~=éêçÇìÅÅáµå=
ÇÉ=Éëéìã~I=~åíÉë=ÇÉ=ÉãéÉò~ê=Éä=íê~Ä~àç=áåíêçÇìÅáê=Éå=
Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=ìå~=Å~åíáÇ~Ç=ã∞åáã~=ÇÉ=
ä∞èìáÇç=~åíáÉëéìã~K=
kç=ÉãéäÉ~ê=•ÅáÇçë=Éå=Éëí~Çç=éìêçK=
=
=
ifjmfbw^=ab=ilp=prbilp=
=
^``flk^jfbkql=ab=i^=j^nrfk^=
içë= éìäë~ÇçêÉë= ÉåÅáã~= Éä= í~ÄäÉêç= ÇÉ= Åçåíêç= Éëí•å=
Ççí~Ççë= ÇÉ= ìå= íÉëíáÖç= îÉêÇÉ= ëìéÉêáçê= èìÉ= ëÉ¥~ä~= ä~=
~Åíáî~Åáµå=ÇÉä=ã~åÇçK=
NK= båÅÉåÇÉê= ä~= ã•èìáå~= ~éêÉí~åÇç= Éä= áåíÉêêìéíçê=
ÖÉåÉê~ä=ENFK=
OK= `çåíêçä~ê= Éä= Éëí~Çç= ÇÉ= ä~= Å~êÖ~= ÇÉ= ä~ë= Ä~íÉê∞~ë=
EîÉê=Vob`^od^=ab=i^p=_^qboð^pÒFK=
PK= _~à~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=Öáê~åÇç=Ü~Åá~=~Ä~àç=ä~=
é~ä~åÅ~=ERF=éìÉëí~=~ä=ÅÉåíêç=ÇÉä=íáãµåK=
QK= ^ÅÅáçå~ê=Éä=áåíÉêêìéíçê=ÇÉä=ãçíçê=ÅÉéáääç=EOFK=
RK= ^ÅÅáçå~ê= Éä= áåíÉêêìéíçê= ÇÉä= ãçíçê= ÇÉ= ~ëéáê~Åáµå=
EPFK=
SK= ^ÅÅáçå~ê=Éä=áåíÉêêìéíçê=ÇÉ=ä~=ÉäÉÅíêçî•äîìä~=EQFK=
i~=ã•èìáå~= Éëí•= Éèìáé~Ç~= ÇÉ= ÉäÉÅíêçî•äîìä~I= éçê= äç=
í~åíç= Éä= Å~ìÇ~ä= ÇÉ= ä~= ëçäìÅáµå= ÇÉíÉêÖÉåíÉ= ëÉê•=
~ÅÅáçå~Çç= ~ìíçã•íáÅ~ãÉåíÉ= ~Åíì~åÇç= ä~ë= ã~åÉí~ë=
ÇÉ= áåáÅáçLé~êç= ETFK=sçäîáÉåÇç=~=ÇÉà~ê= ä~ë=ã~åÉí~ë=ÇÉ=
áåáÅáçLé~êçI= Éä= Å~ìÇ~ä= ëÉ= áåíÉêêìãéáê•=
~ìíçã•íáÅ~ãÉåíÉK=
TK= mçåáÉåÇç= Éå= ÑìåÅáçå~ãáÉåíç= ä~ë= ã~åÉí~ë=
áåáÅáçLé~êç= ETF=Éä=ÅÉéáääç=ÉãéÉò~ê•=~=Öáê~êK=bä=Å~ìÇ~ä=
ÇÉ= ä~= ëçäìÅáµå= ÇÉíÉêÖÉåíÉ= ÉãéÉò~ê•= ~= Ñäìáê= ó= ä~=
Äçèìáää~=ÇÉ=ëÉÅ~Çç=ÉãéÉòÉê•=~=~ëéáê~êK==
UK= aìê~åíÉ= äçë= éêáãÉêçë= ãÉíêçë= EÑÉÉíF= ëÉ= ÇÉÄÉ=
Åçåíêçä~ê=èìÉ=Éä=Å~ìÇ~ä=ÇÉ=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ=ëÉ~=
~ÇÉÅì~ÇçK= bä= êÉÖìä~Ççê= ÇÉ= Å~ìÇ~ä= ÇÉ= ä~= ëçäìÅáµå=
ÇÉíÉêÖÉåíÉ= ó~= Éëí•= í~ê~Çç= ÇÉ= ä~= Ñ•ÄêáÅ~= é~ê~=
ë~íáëÑ~ÅÉê=ä~=äáãéáÉò~=éçê=ä~=ã~óçê=é~êíÉ=ÇÉ=äçë=ëìÉäçëK=
pá= Éë=åÉÅÉë~êáç=ãçÇáÑáÅ~ê= ä~= Å~åíáÇ~Ç=ÇÉ= ä~= ëçäìÅáµå=
ÇÉíÉêÖÉåíÉ= Éå= Éä= ëìÉäçI= ~Åíì~ê= ëçÄêÉ= ä~= é~ä~åÅ~= ÇÉä=
êÉÖìä~Ççê=ÇÉ=Å~ìÇ~ä=ENNFK=
VK= `ì~åÇç= ëÉ= ÉÑÉÅíì~å=ÇÉëéä~ò~ãáÉåíçë= ~ìå= Åçêíçë=
Éå= ã~êÅÜ~= ~íê•ëI= ~ëÉÖìê~êëÉ= èìÉ= ä~= Äçèìáää~= ÇÉ=
ëÉÅ~Çç=Éëí¨=äÉî~åí~Ç~K=
=

==

=
=
obdi^gb=abi=qfjþk=
bå= éêçñáãáÇ~Ç= ÇÉ= çÄëí•Åìäçë= ç= é~êÉÇÉë= ëÉ= éìÉÇÉ=
ëáãéäáÑáÅ~ê= ä~=ã~åáçÄê~= ÇÉ= ä~=ã•èìáå~= êÉÖìä~åÇç= Éä=
íáãµå= Åçå= ìå~= éçëáÅáµå= ÇÉ= ä~= Éãéì¥~Çìê~= ã•ë=
îÉêíáÅ~ä=Åçå=êÉëéÉÅíç=ä~=ã•èìáå~K=
m~ê~=Öáê~ê=Éä=íáãµåW=
NK= ^Åíì~ê= ëçÄêÉ= ä~= é~ä~åÅ~= ÇÉ= ÇÉëÄäçèìÉç= EUF=
éêÉëÉåíÉ=ÅÉêÅ~=ÇÉ=ä~=Éãéì¥~Çìê~=ÇÉä=íáãµåK=
OK= dáê~ê= Éä= íáãµå= Éå= ä~= åìÉî~= éçëáÅáµå= ÇÉ= íê~Ä~àç=
ã~åíÉåáÉåÇç=~éêÉí~Ç~=ä~=é~ä~åÅ~=ÇÉ=ÇÉëÄäçèìÉç=EUFK=
PK= sçäîÉê=~=ÇÉà~ê= ä~=é~ä~åÅ~=ÇÉ=ÇÉëÄäçèìÉç=EUF=é~ê~=
çÄíÉåÉê=Éä=ÄäçèìÉç=ÇÉä=íáãµåK=
rå~= îÉò= ëìéÉê~Çç= Éä= çÄëí•Åìäç= ó= ÅçãéäÉí~Ç~= ä~=
ã~åçÄêá~= êÉéÉíáê= ä~= çéÉê~Åáµå= é~ê~= îçäîÉê= ~= ä~=
éçëáÅáµå=ÇÉ=íê~Ä~àç=éêÉÅÉÇÉåíÉK=
q~ãÄá¨å= Éë= éçëáÄäÉ= Ü~ÅÉê= Éëí~= çéÉê~Åáµå= Åçå= ä~=
ã•èìáå~=Éå=ãçîáãáÉåíç=ã~åíÉåáÉåÇç=~éêÉí~Çç=~=ä~=
îÉò=ä~=ã~åÉí~=ÇÉ=áåáÅáçLé~êç=ETFK=
=

=
afpmlpfqfsl=ob_lp^abol=
^=Ñáå=ÇÉ=Éîáí~ê=Ç~¥çë=ëÉêáçë=~ä=ãçíçê=ÇÉ=~ëéáê~ÅáµåI=ä~=
ã•èìáå~= Éëí•= Éèìáé~Ç~= ÇÉ= ìå= Ñäçí~Ççê= èìÉ= ~Åí∫~=
Åì~åÇç= Éä= ÇÉéµëáíç= ÇÉ= êÉÅìéÉê~Åáµå= Éëí•= ääÉåç=
Å~ìë~åÇç= Éä= ÅáÉêêÉ= ÇÉä= íìÄç= ÇÉ= ~ëéáê~Åáµå= ó= éçê= äç=
í~åíç=ÇÉ=ä~=~ëéáê~ÅáµåK=
bå= ÉëíÉ= Å~ëç= Ü~ó= èìÉ= î~Åá~ê= Éä= ÇÉéµëáíç= ÇÉ=
êÉÅìéÉê~ÅáµåK=
NK= ^é~Ö~ê= ä~= ã•èìáå~= ~éêÉí~åÇç= Éä= áåíÉêêìéíçê=
ÖÉåÉê~äK=
OK= nìáí~ê= Éä= í~éµå= ÇÉ= ~ëéáê~Åáµå= ENTF= ÇÉëéì¨ë= ÇÉ=
Ü~ÄÉê=Öáê~Çç=ä~ë=é~ä~åÅ~ë=E_F=èìÉ=äç=Ñáà~åK=
PK= nìáí~ê= Éä= íìÄç= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= ÇÉ= ëì=
~ëáÉåíç=E^FK=
QK= iÉî~åí~ê=ó=èìáí~ê=Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=ENSF=
ÅçÖáÉåÇçäç= éçê= ä~ë= ~ë~ë= ~éêçéá~Ç~ë= ë~Å~Ç~ë= ìå~===
éçëíÉêáçêãÉåíÉ=ó=ä~=çíê~=~åíÉêáçêãÉåíÉ=ÇÉä=ÇÉéµëáíçK=
s~Åá~ê= Éä= ÇÉéµëáíç= ÇÉ= êÉÅìéÉê~Åáµå= Éå= ä~ë= íáå~ë=
éêÉîáëí~ë=ëáÖìáÉåÇç=ä~ë=åçêã~ë=ÇÉ=äÉó=îáÖÉåíÉë=é~ê~=Éä=
ÇÉëã~åíÉä~ãáÉåíç=~éêçéá~Çç=ÇÉ=äçë=ä∞èìáÇçëK==
RK= sçäîÉê=~=ãçåí~ê=íçÇçK=



= = =

b= = b=
=

= ON

= ^qbk`fþkW=
bëí~= çéÉê~Åáµå= ëÉ= ÇÉÄÉ= êÉ~äáò~ê= ääÉî~åÇç= Öì~åíÉë=
é~ê~= éêçíÉÖÉêëÉ= ÇÉä= Åçåí~Åíç= Åçå= ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=

=
=

=
=
abqbk`fþk=ab=i^=jžnrfk^=^i=cfk^i=
ab=i^=ifjmfbw^=
=
^åíÉë=ÇÉ=ÉàÉÅìí~ê=Åì~äèìáÉê=íáéç=ÇÉ=ã~åíÉåáãáÉåíçW=
NK= ^é~Ö~ê=Éä=áåíÉêêìéíçê=ÖÉåÉê~ä=ENFK=
OK= iÉî~åí~ê= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= Öáê~åÇç= Ü~Åá~=
~êêáÄ~=Éä=ã~åáää~ê=ERF=éìÉëíç=Éå=Éä=ÅÉåíêç=ÇÉä=íáãµåK=
PK= iäÉî~ê=ä~=ã•èìáå~=Ü~ëí~=Éä= äìÖ~ê=éêÉîáëíç=é~ê~=ä~=
ÇÉëÅ~êÖ~=ÇÉä=~Öì~K=
=

=

= ^qbk`fþkW=
i~= ã•èìáå~= åç= Éëí•= Éèìáé~Ç~= ÇÉ= ÑêÉåç= ÇÉ=
Éëí~Åáçå~ãáÉåíç=éçê= äç=í~åíç=åç=Ü~ó=èìÉ=ÇÉà~êä~=Éå=
éä~åçë=áåÅäáå~ÇçëK=
=
=
j^kqbkfjfbkql=af^ofl=
=
s^`f^al= v= ifjmfbw^= abmþpfql= ab=
ob`rmbo^`fþk=
m~ê~=î~Åá~ê=ó=äáãéá~ê=Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~ÅáµåW=
NK= ^é~Ö~ê= ä~= ã•èìáå~= ~éêÉí~åÇç= Éä= áåíÉêêìéíçê=
ÖÉåÉê~äK=
OK= nìáí~ê= Éä= í~éµå= ÇÉ= ~ëéáê~Åáµå= ENT= ÇÉëéì¨ë= ÇÉ=
Ü~ÄÉê=Öáê~Çç=ä~ë=é~ä~åÅ~ë=E_F=èìÉ=äç=Ñáà~åK=
PK= nìáí~ê= Éä= íìÄç= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= ÇÉ= ëì=
~ëáÉåíç=E^FK=
QK= iÉî~åí~ê=ó=èìáí~ê=Éä=ÇÉé�µëáíç=ÇÉ=êÉÅìéÉê~Åáµå=ENSF=
ÅçÖáÉåÇçäç= éçê= ä~ë= ~ë~ë= ~éêçéá~Ç~ë= ë~Å~Ç~ë= ìå~===
éçëíÉêáçêãÉåíÉ=ó=ä~=çíê~=~åíÉêáçêãÉåíÉ=ÇÉä=ÇÉéµëáíçK=
=

=
=
s~Åá~ê= Éä= ÇÉéµëáíç= ÇÉ= êÉÅìéÉê~Åáµå= Éå= ä~ë= íáå~ë=
éêÉîáëí~ë=ëáÖìáÉåÇç=ä~ë=åçêã~ë=ÇÉ=äÉó=îáÖÉåíÉë=é~ê~=Éä=
ÇÉëã~åíÉä~ãáÉåíç=~éêçéá~Çç=ÇÉ=äçë=ä∞èìáÇçëK==
RK= mêçÅÉÇÉê=~ä=Éåàì~ÖìÉ=ó=~=ä~=äáãéáÉò~=ÇÉä=ÇÉéµëáíçK=
SK= sçäîÉê=~=ãçåí~ê=íçÇçK=
=

=

= ^qbk`fþkW=
bëí~=çéÉê~Åáµå=Ü~=ÇÉ=ëÉê= êÉ~äáò~Ç~= ääÉî~åÇç=Öì~åíÉë=
é~ê~= éêçíÉÖÉêëÉ= ÇÉä= Åçåí~Åíç= Åçå= ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=
s^`f^al=v=ifjmfbw^=abi=abmþpfql=plir`fþk=
m~ê~=ÇÉëÅ~êÖ~ê=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ=êÉëí~åíÉ=Éå=Éä=
ÇÉéµëáíç=ÇÉ=ä~=ëçäìÅáµåW=
NK= iäÉî~ê=ä~=ã•èìáå~=Ü~ëí~=Éä= äìÖ~ê=éêÉîáëíç=é~ê~=ä~=
ÇÉëÅ~êÖ~=ÇÉä=~Öì~K=
OK= ^é~Ö~ê=ä~=ã•èìáå~=Åçå=Éä=áåíÉêêìéíçê=ÖÉåÉê~äK=
PK= aÉëÉåêçëÅ~ê= ä~= í~é~= ÇÉ= Å~êÖ~= ENRF= ÇÉä= ÇÉéµëáíç=
ëçäìÅáµåK=
QK= aÉëÉåêçëÅ~ê= Éä= í~éµå= ÇÉ= ÇÉëÅ~êÖ~= ENPF= ÅçäçÅ~Çç=
áåÑÉêáçêãÉåíÉ=Éå=Éä=ä~Çç=áòèìáÉêÇç=ÇÉ=ä~=ã•èìáå~K=
RK= pá=Éë=åÉÅÉë~êáçI=äáãéá~ê=Åçå=ìå=ÅÜçêêç=ÇÉ=~Öì~=Éä=
Ñáäíêç=ëìéÉêáçê=ENQF=ÇÉ=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉK=
=

=

= ^qbk`fþkW=
bëí~= çéÉê~Åáµå= íáÉåÉ= èìÉ= ëÉê= êÉ~äáò~Ç~= ääÉî~åÇç=
Öì~åíÉë=é~ê~=éêçíÉÖÉêëÉ=ÇÉä=Åçåí~Åíç=Åçå=ëçäìÅáçåÉë=
éÉäáÖêçë~ëK=
=
ifjmfbw^=abi=cfiqol=ab=^pmfo^`fþk=
NK= nìáí~ê= Éä= í~éµå= ÇÉ= ~ëéáê~Åáµå= ENTF= ÇÉëéì¨ë= ÇÉ=
Ü~ÄÉê=Öáê~Çç=ä~ë=é~ä~åÅ~ë=E_F=èìÉ=äç=Ñáà~åK=
OK= nìáí~ê=Éä=Ñáäíêç=Åçå=Éä=Ñäçí~Ççê=Ü~ÅáÉåÇç=ÑäÉñáçå~ê=
Éä= ÄçêÇÉ= ÇÉä= Ñáäíêç= é~ê~= äáÄÉê~êäç= ÇÉ= äçë= íçêåáääçë=
éêÉëÉåíÉë=ëçÄêÉ=ä~=í~é~K=

PK= iáãéá~ê= íçÇç= Åçå= ìå= ÅÜçêêç= ÇÉ= ~Öì~=
ÉëéÉÅá~äãÉåíÉ=ä~ë=é~êÉÇÉë=ó=Éä=ÑçåÇç=ÇÉä=ÑáäíêçK=
QK= oÉ~äáò~ê= ä~ë= çéÉê~ÅáçåÉë= ÇÉ= äáãéáÉò~= ÇÉ= ã~åÉê~=
ÉëãÉê~Ç~K=
RK= sçäîÉê=~=ãçåí~ê=íçÇçK=
=

=
=
m^onrb=sboqf`^i=ab=i^=jžnrfk^=
i~= ã•èìáå~= íáÉåÉ= èìÉ= ~ëìãáê= ìå~= éçëáÅáµå= îÉêíáÅ~ä=
îçäÅ~Ç~= Éå= ëì= é~êíÉ= éçëíÉêáçê= ÇÉëéì¨ë= ÇÉ= Ü~ÄÉê=
êÉéäÉÖ~Çç=Éä=íáãµå=ÉåÅáã~=ä~=ã•èìáå~K=
bëí~= éçëáÅáµå= éÉêãáíÉ= ìå= ÉëíçêÄç= ãÉåçê= éçê= Éä=
é~êèìÉ=ÇÉ=ä~=ã•èìáå~=ó=ëáãéäáÑáÅ~=ä~ë=çéÉê~ÅáçåÉë=ÇÉ=
ã~åíÉåáãáÉåíç=ÇÉ=ä~=ãáëã~K=
m~ê~=îçäíÉ~ê=ä~=ã•èìáå~=Ü~ó=èìÉW=
NK= ^é~Ö~ê=Éä=áåíÉêêìéíçê=ÖÉåÉê~äK=
OK= `çåíêçä~ê=èìÉ=äçë=Ççë=ÇÉéµëáíçë=Éëí¨å=î~Å∞çë=ó=Éå=
Éä=Å~ëç=éêçÅÉÇÉê=~=î~Åá~êäçë=EîÉê=Å~é∞íìäç=Vs^`f^al=v=
ifjmfbw^= abmþpfql= ab= ob`rmbo^`fþkÒ= ó==
Vs^`f^al=v=ifjmfbw^=abi=abmþpfql=plir`fþk?FK=
PK= ^Åíì~ê= ëçÄêÉ= ä~= é~ä~åÅ~= ÇÉ= ÇÉëÄäçèìÉç= EUF=
éêÉëÉåíÉ=ÅÉêÅ~=ÇÉ=ä~=Éãéì¥~Çìê~=ÇÉä=íáãµåK=
QK= dáê~ê= Éä= íáãµå= îçäîáÉåÇç= ~= ÇçÄä~êäç= Ü~Åá~= äçë=
ÇÉéµëáíçë= ã~åíÉåáÉåÇç= ~éêÉí~Ç~= ä~= é~ä~åÅ~= ÇÉ=
ÇÉëÄäçèìÉç=EUFK=
RK= sçäîÉê=~=ÇÉà~ê= ä~=é~ä~åÅ~=ÇÉ=ÇÉëÄäçèìÉç=EUF=é~ê~=
çÄíÉåÉê=Éä=ÄäçèìÉç=ÇÉä=íáãµåK=
SK= mçåÉêëÉ=Éå=Éä=ä~Çç=ÇÉêÉÅÜç=ÇÉ=ä~=ã•èìáå~K==
TK= `çÖÉê=ä~=ã•èìáå~=Åçå=~ãÄçë=ã~åçë=Éå=Éä=éìåíç=
E^F= ÇÉä= ÄçêÇÉ= ÇÉéµëáíç= ó= E_F= ÇÉ= ä~= Éãéì¥~Çìê~= ÇÉä=
íáãµå=áåÇáÅ~Ççë=Éå=Éä=Öê•ÑáÅçK=
UK= iÉî~åí~ê= ä~= é~êíÉ= ÇÉä~åíÉê~= ÇÉ= ä~= ã•èìáå~=
Ü~Åá¨åÇçä~=Öáê~ê=ëçÄêÉ=ä~ë=êìÉÇ~ë=íê~ëÉê~ë=ääÉî•åÇçä~=
~=ä~=éçëáÅáµå=îÉêíáÅ~ä=Åçãç=Éå=Éä=ÇáÄìàçK=

= ^qbk`fþkW=
i~=éçëáÅáµå=ÇÉ=é~êèìÉ=îÉêíáÅ~ä=ëÉ=áåÇáÅ~=Åì~åÇç=ëÉ=
éêÉîÉÉ= èìÉ= åç= ëÉ= ìíáäáò~ê•= ä~= ã•èìáå~= éçê= ìå=
éÉê∞çÇç= ëìéÉêáçê= ~= OLP= Ç∞~ëI= é~ê~= Éîáí~ê= èìÉä= Éä=
éÉëç=ÇÉ=ä~=ã•èìáå~=éìÉÇ~=Åçå=Éä=íáÉãéç=Ç~¥~ê=Éä=
ÅÉéáääç= ÅçãéêçãÉíáÉåÇç= éçê= äç= í~åíç= Éä= ÅçêêÉÅíç=
ÑìåÅáçå~ãáÉåíç=ÇÉ=ä~=ã•èìáå~K===
=

=
=



= = =

b= = b=
=

= OO

=
=
ifjmfbw^=abi=`bmfiil=
aÉëãçåí~ê= Éä= ÅÉéáääç= ó= äáãéá~êäç= Åçå= ìå= ÅÜçêêç= ÇÉ=
~Öì~= Eé~ê~=Éä=ÇÉëãçåí~àÉ=ÇÉä=ÅÉéáääç=îÉê=Éå= ëÉÖìáÇ~=
Vabpjlkq^gbLjlkq^gb=abi=`bmfiilÒFK=
=
abpjlkq^gbLjlkq^gb=abi=`bmfiil=
NK= sçäÅ~ê= ä~= ã•èìáå~= Éå= ëì= é~êíÉ= éçëíÉêáçê= EîÉê=
Å~é∞íìäç= Vm^onrb= sboqf`^i= ab= i^= jžnrfk^?F=
íÉåáÉåÇç= ÅìáÇ~Çç= ÇÉ= ~ÅçêÇ~êëÉ= ÇÉ= ~é~Ö~ê= Éä=
áåíÉêêìéíçê=ÖÉåÉê~ä=ó=î~Åá~ê=äçë=ÇÉéµëáíçëK=
OK= `çå= ä~=ã•èìáå~= Éå= ÉëíÉ=éçëáÅáµå=Öáê~ê= Éä= ÅÉéáääç=
Éå= Éä= ëÉåíáÇç= Üçê~êáç= é~ê~= èìÉ= ë~äÖ~= ÇÉä= ÜìÉÅç= ÇÉä=
éä~íç=éçêí~ÅÉéáääçI=Åçãç=ëÉ=áåÇáÅ~=Éå=Éä=ÇáÄìàçK==
=

=
PK= m~ê~= îçäîÉê= ~= ãçåí~ê= Éä= ÅÉéáääç= áåíêçÇìÅáê= äçë=
ÄçíçåÉë= ÇÉ= ÉåÖ~åÅÜÉ= éêÉëÉåíÉë= ëçÄêÉ= Éä= ÅÉéáääç= Éå=
äçë=ÜìÉÅçë=ÇÉä=éä~íç=éçêí~ÅÉéáääç=ó=Öáê~ê=Éå=Éä=ëÉåíáÇç=
~åíáÜçê~êáç=Ü~ëí~=äçÖê~ê=Éä=ÄäçèìÉçK=

= ^qbk`fþkW=
i~ë=çéÉê~ÅáçåÉë=ÇÉ=ä~=ã~åáéìä~Åáµå=ÇÉä=ÅÉéáääç=íáÉåÉå=
èìÉ= ëÉê= êÉ~äáò~Ç~ë= ääÉî~åÇç= Öì~åíÉë= ~éíçë= é~ê~=
éêçíÉÖÉêëÉ=í~åíç=ãÉÅ•åáÅ~ãÉåíÉ=ÇÉä=Åçåí~Åíç=ÇÉ=ä~ë=
ÅÉêÇ~ë=Åçãç=éçê=Éä=êáÉëÖç=èì∞ãáÅç=ÇÉä=Åçåí~Åíç=Åçå=
ëçäìÅáçåÉë=éÉäáÖêçë~ëK=
=

=
=
ifjmfbw^=ab=i^=_lnrfii^=ab=pb`^al=
j~åíÉåÉê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=äáãéá~=Éë=Ö~ê~åí∞~=ÇÉ=
ìå=ãÉàçê=ëÉÅ~ÇçK=
NK= sçäÅ~ê= ä~= ã•èìáå~= Éå= ëì= é~êíÉ= éçëíÉêáçê= EîÉê=
Å~é∞íìäç= Vm^onrb= sboqf`^i= ab= i^= jžnrfk^?F=
íÉåáÉåÇç= ÅìáÇ~Çç= ÇÉ= ~ÅçêÇ~êëÉ= ÇÉ= ~é~Ö~ê= Éä=
áåíÉêêìéíçê=ÖÉåÉê~ä=ó=ÇÉ=î~Åá~ê=äçë=ÇÉéµëáíçëK=
OK= `çå= ä~= ã•èìáå~= Éå= Éëí~= éçëáÅáµå= äáãéá~ê=
ÉëãÉê~Ç~ãÉåíÉ= Éä= áåíÉêáçê= ÇÉä= Éãé~äãÉ= ëçÄêÉ= ä~=
Äçèìáää~= ÇÉ= ëÉÅ~Çç= Éäáãáå~åÇç= ä~= ÉîÉåíì~ä= ëìÅáÉÇ~Ç=

ÇÉéçëáí~Ç~K= iáãéá~ê= ÉëãÉê~Ç~ãÉåíÉ= äçë= ä~Äáçë= ÇÉ=
~ëéáê~ÅáµåK=
=

=
=
j^kqbkfjfbkql=loafk^of^=
^ëÉÖì~êëÉ= èìÉ= Éä= Å~ÄäÉ= ÇÉ= ~äáãÉåí~Åá�µå= Éëí¨=
ÇÉëÅçåÉÅí~ÇçW= ÇÉëÅçåÉÅí~ê= äçë= ÅçåÉÅíçêÉë= Ä~íÉê∞~ë=
~åíÉë=ÇÉ=áåíÉêîÉåáêK=
=
prpqfqr`fþk=abi=`bmfiil=
bä= ÅÉéáääç= ëÉ= ëìëíáíìóÉ= Åì~åÇç= áåíÉêîáÉåÉ= Éä=
Çáëéçëáíáîç= ÇÉ= Åçåíêçä= ÇÉëÖ~ëíÉ= ÅÉéáääçK= pÉ= éìÉÇÉ=
~ÇÉã•ë=éêçÄ~ê=çíêçë=ãçÇÉäçë=ÇÉ=ÅÉéáääçë=Éå=ÑìåÅáµå=
ÇÉä=íáéç=ÇÉ=ëìÉäç=~=äáãéá~ê=ó=ÇÉ=ä~ë=ÅçåÇáÅáçåÉë=ÇÉ=ä~=
ëìÅáÉÇ~Ç= èìÉ= ëÉ= ÉåÅìÉåíêÉ= EîÉê= Å~é∞íìäç= V`bmfiilp=
^`lkpbg^alpÒFK=
aÉëãçåí~ê= Éä= ÅÉéáääç= îáÉàç= ó= ëìëíáíìáêäç= Åçå= ìåç=
åìÉîç= EîÉê= Å~é∞íìäç= ?abpjlkq^gbLjlkq^gb= abi=
`bmfiil?FK=
=
prpqfqr`fþk= abi= i^_fl= qo^pbol= ab= i^=
_lnrfii^=ab=pb`^al=
`çåíêçä~ê=Éä=Éëí~Çç=ÇÉ=ÇÉëÖ~ëíÉ=ÇÉä=ä~Äáç=ÇÉ=ëÉÅ~Çç=ó=
ÉîÉåíì~äãÉåíÉ=Öáê~êäç=ç=ëìëíáíìáêäçK=
m~ê~=ä~=ëìëíáíìÅáµå=Éë=åÉÅÉë~êáçW=
NK= _~à~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=Öáê~åÇç=Ü~Åá~=~Ä~àç=ä~=
é~ä~åÅ~=ERF=éìÉëí~=~ä=ÅÉåíêç=ÇÉä=íáãµåK=
OK= sçäÅ~ê= ä~= ã•èìáå~= Éå= ëì= é~êíÉ= éçëíÉêáçê= EîÉê=
Å~é∞íìäç= Vm^onrb= sboqf`^i= ab= i^= jžnrfk^?F=
íÉåáÉåÇç= ÅìáÇ~Çç= ÇÉ= ~ÅçêÇ~êëÉ= ÇÉ= ~é~Ö~ê= Éä=
áåíÉêêìéíçê=ÖÉåÉê~ä=ó=ÇÉ=î~Åá~ê=äçë=ÇÉéµëáíçëK=
=

=
PK= `çå=ä~=ã•èìáå~=Éå=Éëí~=éçëáÅáµå=~Åíì~ê=ëçÄêÉ=ä~ë=
ã~êáéçë~ë= ENF=ÇÉëíçêåáää•åÇçä~ë= ÅçãéäÉí~ãÉåíÉ=é~ê~=
äáÄÉê~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~ÇçK=
QK= pçäí~ê=Éä=ã~åÖìáíç=EOF=ÇÉä=íìÄç=ÇÉ=ä~=Äçèìáää~=ÇÉ=
ëÉÅ~Çç=ó=èìáí~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~ÇçK=
=

RK= aÉëÉåÖ~åÅÜ~ê= Éä= ÅáÉêêÉ= EQF= ÇÉä= äáëíµå= Ñáà~Ççê= ÇÉä=
ä~Äáç=ó=ë~Å~ê=Éä=ä~Äáç=é~ê~=Öáê~êäç=ç=é~ê~=ëìëíáíìáêäçK=
SK= `çåíêçä~ê= èìÉ= Éä= ã~åÖìáíç= ó= Éä= íìÄç= ÇÉ= ä~=
Äçèìáää~= ÇÉ= ëÉÅ~Çç= åç= Éëí¨å= çÄëíêìáÇçë= ó=
ÉîÉåíì~äãÉåíÉ=Éäáãáå~ê=ä~=ëìÅáÉÇ~ÇK=
m~ê~=îçäîÉê=~=ãçåí~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=êÉéÉíáê=Éå=
çêÇÉå=áåîÉêëç=ä~ë=çéÉê~ÅáçåÉë=~êêáÄ~=ÇÉëÅêáéí~ëK=
=

=
==

==
prpqfqr`fþk= abi= i^_fl= abi^kqbol= ab= i^=
_lnrfii^=ab=pb`^al=
`çåíêçä~ê= Éä= Éëí~Çç=ÇÉ= ÇÉëÖ~ëíÉ= ÇÉä= ä~Äáç= ÇÉä~åíÉêç=
ÇÉ=ä~=Äçèìáää~=ó=ÉîÉåíì~äãÉåíÉ=ëìëíáíìáêäçK=
m~ê~=ä~=ëìëíáíìÅáµå=Éë=åÉÅÉë~êáçW=
NK= _~à~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=Öáê~åÇç=Ü~Åá~=~Ä~àç=ä~=
é~ä~åÅ~=ERF=éìÉëí~=~ä=ÅÉåíêç=ÇÉä=íáãµåK=
OK= sçäÅ~ê= ä~= ã•èìáå~= Éå= ëì= é~êíÉ= éçëíÉêáçê= EîÉê=
Å~é∞íìäç= Vm^onrb= sboqf`^i= ab= i^= jžnrfk^?F=
íáÉåÉåÇç= ÅìáÇ~Çç= ÇÉ= ~ÅçêÇ~êëÉ= ÇÉ= ~é~Ö~ê= Éä=
áåíÉêêìéíçê=ÖÉåÉê~ä=ó=ÇÉ=î~Åá~ê=äçë=ÇÉéµëáíçëK=
=

=
PK= `çå= ä~= ã•èìáå~= Éå= Éëí~= éçëáÅáµå= éêçÅÉÇÉê= ~=
ÇÉëãçåí~ê= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= ó= ÇÉëéì¨ë= Éä= ä~Äáç=
íê~ëÉêç= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç= EîÉê= Å~é∞íìäç=
Vprpqfqr`fþk=abi=i^_fl=qo^pbol=ab=i^=_lnrfii^=
ab=pb`^alÒFK=
QK= nìáí~ê= ä~ë= ã~êáéçë~ë= ESF= ÅçäçÅ~Ç~ë= Éå= ä~= é~êíÉ=
ëìéÉêáçê= ÇÉä= ÅìÉêéç= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~Çç=
ëÉé~ê~åÇç= äìÉÖç= ä~ë= Ççë= é~êíÉë= ãÉí•äáÅ~ë= èìÉ= äç=
ÅçãéçåÉå=é~ê~=èìáí~ê=Éä=ä~Äáç=ÇÉä~åíÉêçK=
RK= båàì~Ö~ê= Åçå= ìå= ÅÜçêêç= ÇÉ= ~Öì~= íçÇçë= äçë=
ÅçãéçåÉåíÉëK=
m~ê~=îçäîÉê=~=ãçåí~ê=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=êÉéÉíáê=Éå=
çêÇÉå=áåîÉêëç=ä~ë=çéÉê~ÅáçåÉë=~êêáÄ~=ÇÉëÅêáéí~ëK=
=



= = =

b= = b=
=

= OP

=
=
=
`lkqoli=ab=crk`flk^jfbkql=
=
bi=jlqlo=ab=^pmfo^`fþk=kl=crk`flk^=
NK= `çåíêçä~ê=Éä=Éëí~Çç=ÇÉ=Å~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ëI=èìÉ=
Éë=îáëáÄäÉ=~ÅÅáçå~åÇç=éêáãÉêç=Éä= áåíÉêêìéíçê=ÖÉåÉê~ä=
ENF=EîÉê=Å~é∞íìäç=Vob`^od^=ab=i^p=_^qboð^pÒFK=
OK= `çãéêçÄ~ê= èìÉ= Éä= áåíÉêêìéíçê= ÇÉä= ãçíçê= ÇÉ=
~ëéáê~Åáµå=EPF=Éëí¨=~Åíáî~Çç=îÉêáÑáÅ~åÇç=èìÉ=Éä=íÉëíáÖç=
ÅçêêÉëéçåÇáÉåíÉ=Éëí¨=ÉåÅÉåÇáÇçK=
PK= `çåíêçä~ê=Éä=åáîÉä=Éå=Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=
EîÉê= Å~é∞íìäç= Vafpmlpfqfsl= ob_lp^abolÒF= ó= ëá==
åÉÅÉë~êáçI=î~Åá~ê=Éä=ÇÉéµëáíçK=
pá= Éä= ÇÉëéÉêÑÉÅíç= Åçåíáåì~I= Åçåí~Åí~ê= Åçå= Éä= ÅÉåíêç=
ÇÉ=~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=

=
=
bi=jlqlo=abi=`bmfiil=kl=crk`flk^=
NK= `çåíêçä~ê=Éä=Éëí~Çç=ÇÉ=Å~êÖ~=ÇÉ=ä~ë=Ä~íÉê∞~ëI=èìÉ=
Éë=îáëáÄäÉ=~ÅÅáçå~åÇç=éêáãÉêç=Éä= áåíÉêêìéíçê=ÖÉåÉê~ä=
ENF=EîÉê=Å~é∞íìäç=Vob`^od^=ab=i^p=_^qboð^pÒFK=
OK= `çãéêçÄ~ê= èìÉ= Éä= áåíÉêêìéíçê= ÇÉä= ãçíçê= ÇÉä=
ÅÉéáääç= EOF= Éëí¨= ~Åíáî~Çç= îÉêáÑáÅ~åÇç= èìÉ= Éä= íÉëíáÖç=
êÉä~íáîç=Éëí¨=ÉåÅÉåÇáÇçK=
PK= ^ÅÅáçå~ê=ä~ë=ã~åÉí~ë=áåáÅáçLé~êç=ERFK=
QK= `çåíêçä~ê= èìÉ= åç= Éëí¨= áåíÉêîÉåáÇç= Éä= Çáëéçëáíáîç=
ÇÉ= ëÉÖìêáÇ~Ç= äÉî~åí~ãáÉåíç= ÅÉéáääç= EîÉê= Å~é∞íìäç=
Vafpmlpfqfsl= ab= pbdrofa^a= ibs^kq^jfbkql=
`bmfiilÒFK=
RK= = `çåíêçä~ê= èìÉ=åç= Éëí¨= áåíÉêîÉåáÇç= Éä= Åçåíêçä= ÇÉ=
ÇÉëÖ~ëíÉ= ÅÉéáääç= EîÉê= Å~é∞íìäç= Vafpmlpfqfsl= ab=
`lkqoli=abpd^pqb=`bmfiilÒFK=
pá= Éä= ÇÉëéÉêÑÉÅíç= Åçåíáåì~I= Åçåí~Åí~ê= Åçå= Éä= ÅÉåíêç=
ÇÉ=~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=

=

bi=^dr^=bk=bi=`bmfiil=kl=bp=prcf`fbkqb=
NK= `çãéêçÄ~ê=èìÉ=Éä=áåíÉêêìéíçê=ÇÉ=ä~=ÉäÉÅíêçî•äîìä~=
EOF= Éëí¨= ~Åíáî~Çç= îÉêáÑáÅ~åÇç= èìÉ= Éä= íÉëíáÖç= êÉä~íáîç=
Éëí¨=ÉåÅÉåÇáÇçK=
OK= `çåíêçä~ê= Éä= åáîÉä= ÇÉä= ä∞èìáÇç= Éå= Éä= ÇÉéµëáíç=
ëçäìÅáµå= EîÉê= Å~é∞íìäç= Vabmþpfql= ab= i^= plir`fþk=
abqbodbkqbÒFK=
PK= `çãéêçÄ~ê= èìÉ= Éä= êÉÖìä~Ççê= ÇÉ= Å~ìÇ~ä= ÇÉ= ä~=
ëçäìÅáµå= ÇÉíÉêÖÉåíÉ= ENNF= éìÉëíç= ~åíÉêáçêãÉåíÉ=
ÇÉÄ~àç= ÇÉä= ÇÉéµëáíç= ëçäìÅáµå= Éëí¨= ëìÑáÅáÉåíÉãÉåíÉ=
~ÄáÉêíçK=
QK= ^ÅÅáçå~ê=ä~ë=ã~åÉí~ë=áåáÅáçLé~êç=ERFK=
pá= Éä= ÇÉëéÉêÑÉÅíç= Åçåíáåì~I= Åçåí~Åí~ê= Åçå= Éä= ÅÉåíêç=
ÇÉ=~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=
=

=

=
i^=jžnrfk^=kl=ifjmf^=_fbk=
NK= bä= ÅÉéáääç= åç= íáÉåÉ= ä~ë= ÅÉêÇ~ë= ÇÉ= ä~= ÇáãÉåëáµå=
~éêçéá~Ç~W=ìíáäáò~ê=ëçä~ãÉåíÉ=ÅÉéáääçë=çêáÖáå~äÉëK=m~ê~=
ìå~= ëìÖÉêÉåÅá~I= Åçåí~Åí~ê= Éä= ÅÉåíêç= ÇÉ= ~ëáëíÉåÅá~=
í¨ÅåáÅ~=~ìíçêáò~ÇçK=
OK= i~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ=åç=Éë=ëìÑáÅáÉåíÉW=~Äêáê=ã•ë=
Éä=êÉÖìä~Ççê=ÇÉ=Å~ìÇ~ä=ÇÉ=ä~=ëçäìÅáµå=ÇÉíÉêÖÉåíÉ=ENNFK=
PK= `çåíêçä~ê=èìÉ=Éä=ÇÉíÉêÖÉåíÉ=Éëí¨=Éå=Éä=éçêÅÉåí~àÉ=
~ÅçåëÉà~ÇçK=
`çåëìäí~ê=Éä=ÅÉåíêç=ÇÉ=~ëáëíÉåÅá~= í¨ÅåáÅ~=~ìíçêáò~Çç=
é~ê~=ìå~=ëìÖÉêÉåÅá~K=
=
i^= _lnrfii^= ab= pb`^al= kl= pb`^=
mbocb`q^jbkqb=
NK= `çåíêçä~ê=èìÉ=äçë=ä~Äáçë=ÇÉ=ä~=Äçèìáää~=ÇÉ=ëÉÅ~Çç=
Éëí¨å=äáãéáçëK=
OK= `çåíêçä~ê= èìÉ= Éä= íìÄç= ÇÉ= ~ëéáê~Åáµå= Éëí¨=
ÅçåÉÅí~Çç=ÅçêêÉÅí~ãÉåíÉ=Éå=ëì=~äçà~ãáÉåíç=ëçÄêÉ=Éä=
ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~ÅáµåK=
PK= fåíÉêîÉåáê= ëçÄêÉ= Éä= Ñáäíêç= ÇÉ= ~ëéáê~Åáµå=
äáãéá•åÇçäçK=
QK= pìëíáíìáê=äçë=ä~Äáçë=ëá=Ö~ëí~ÇçëK=
RK= `çåíêçä~ê= èìÉ= Éä= áåíÉêêìéíçê= ÇÉä= ãçíçê= ÇÉ=
~ëéáê~Åáµå=Éëí¨=ÉåÅÉåÇáÇçK=
SK= `çåíêçä~ê=Éä=åáîÉä=Éå=Éä=ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~Åáµå=
EîÉê= Å~é∞íìäç= Vafpmlpfqfsl= ob_lp^abolÒF= ó= ëá==
åÉÅÉë~êáçI=î~Åá~ê=Éä=ÇÉéµëáíçK=
TK= pá= Éä= ëìÉäç= ëÉ= èìÉÇ~=ãçà~Çç= Éå= ä~= é~êíÉ= ÅÉåíê~ä=
ÇÉä= ëÉÅ~ÇçI=Éë=åÉÅÉë~êáç=Å~êÖ~ê=ã~óçêãÉåíÉ=Éä=éÉëç=
Éå= ä~= é~êíÉ= íê~ëÉê~= ÇÉ= ä~= Äçèìáää~= ÇÉ= ëÉÅ~ÇçI=
ÉåêçëÅ~åÇç= ~äÖìå~ë= îìÉäí~ë= Éä= íçêåáääç= ~éêçéá~ÇçI=
Åçãç=ëÉ=áåÇáÅ~=Éå=Éä=ÇáÄìàçK=
=

=
molar``fþk=bu`bpfs^=ab=bpmrj^=
`çåíêçä~ê= èìÉ= ëÉ= Ü~ó~= ÉãéäÉ~Çç= ìå= ÇÉíÉêÖÉåíÉ= ÇÉ=
Éëéìã~= Åçåíêçä~Ç~K= bîÉåíì~äãÉåíÉ= ~¥~Çáê= ìå~=
ã∞åáã~= Å~åíáÇ~Ç= ÇÉ= ä∞èìáÇç= ~åíáÉëéìã~åíÉ= Éå= Éä=
ÇÉéµëáíç=ÇÉ=êÉÅìéÉê~ÅáµåK=
e~ó= èìÉ= íÉåÉê= Éå= ÅìÉåí~= èìÉ= Ü~ó= ìå~= ã~óçê=
éêçÇìÅÅáµå= ÇÉ= Éëéìã~= Åì~åÇç= Éä= ëìÉäç= Éëí•= éçÅç=
ëìÅáçK= bå= ÉëíÉ= Å~ëç= Çáäìáê= ~∫å= ã•ë= ä~= ëçäìÅáµå=
ÇÉíÉêÖÉåíÉK=
=
iba=EOFI=EPF=v=EQF=pb=mlkbk=ab=`lilo=olgl=
pá= ä~= ã•èìáå~= Éëí•= Éå= çêÇÉå= ÇÉ= ã~êÅÜ~I= Åçå= Éä=
áåíÉêêìéíçê= ÖÉåÉê~ä= ENF= ÉåÅÉåÇáÇç= ó= ìåç=ÇÉ= äçë= íêÉë=
äÉÇ= EOFI= EPF= ç= EQF= Å~ãÄá~= ÅçäçêI= ÇÉ= îÉêÇÉ= ~= êçàçI=
ëáÖåáÑáÅ~= èìÉ= Éë= Éå= Åìêëç= ìå~= éêçíÉÅÅáµå=
~ãéÉêáçã¨íêáÅ~I=éçê=ÉàÉãéäçW=
J=iba=EOF=olglW=Éä=ãçíçê=ÇÉä=ÅÉéáääç=Éëí•=Ü~ÄáÉåÇç=ìå=
ÉëÑìÉêòç=í~å=Öê~åÇÉK=
J=iba=EPF=olglW=Éä=ãçíçê=ÇÉ=~ëéáê~Åáµå=Éëí•=~éáê~åÇç=
~Öì~=ó=éçê=äç=í~åíç=Éëí•=Ñçêò~åÇç=ãìÅÜçK=
J=iba=EQF=olglW=ä~=ÄçÄáå~=ÇÉ=ä~=ÉäÉÅíêçî•äîìä~=éìÉÇÉ=
ëÉê=Éå=ÅçêíçÅáêÅìáíçK=
m~ê~= êÉëí~ÄäÉÅÉêI= ~é~Ö~ê= Éä= áåíÉêêìéíçê= ÖÉåÉê~ä= ENFI=
ÉëéÉê~ê=ìåçë=ãáåìíçë=ó=ÇÉëéì¨ë=ÉåÅÉåÇÉê=çíê~=îÉòK=
pá=Éä=ÇÉëéÉêÑÉÅíç=Åçåíáåì~I=Åçåí~Åí~ê=Åçå=Éä=ÅÉåíêç=
ÇÉ=~ëáëíÉåÅá~=í¨ÅåáÅ~=~ìíçêáò~ÇçK=

=

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

=



= = =

b= = b=
=

= OQ

j^kqbkfjfbkql=moldo^j^al=
=

fkqbosbk`fþk= af^of^= loafk^oflLjbkpr^ijbkqb=
ifjmfbw^=abmþpfql=ab=ob`rmbo^`fþk= •= =
ifjmfbw^=cfiqol=ab=^pmfo^`fþk= •== =
ifjmfbw^=abi=`bmfiil= •== =
abpjlkq^gb=abi=`bmfiil= •== =
ifjmfbw^=ab=i^=_lnrfii^=ab=pb`^al= •== =
prpqfqr`fþk=abi=i^_fl=abi^kqbol=ab=i^=_lnrfii^=ab=pb`^al= = •=ëá=åÉÅÉë~êáç=
prpqfqr`fþk=abi=i^_fl=qo^pbol=ab=i^=_lnrfii^=ab=pb`^al= = •=ëá=åÉÅÉë~êáç=
ifjmfbw^=abi=qr_l=ab=i^=_lnrfii^=ab=pb`^al= = •=
ifjmfbw^=abi=abmþpfql=plir`fþk= = •=
= = =

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
`bmfiilp=^`lkpbg^alp= =
içë=ÅÉéáääçë=íáÉåÉå=èìÉ=ëÉê=ÉäÉÖáÇçë=Éå=ÑìåÅáµå=ÇÉä=íáéç=ÇÉ=ëìÉäç=ó=ÇÉ=ä~=ëìÅáÉÇ~Ç=èìÉ=ëÉ=ä~î~K=
bä=ã~íÉêá~ä=ÉãéäÉ~Çç=ó=Éä=Çá•ãÉíêç=ÇÉ=ä~ë=ÅÉêÇ~ë=ëçå=äçë=ÉäÉãÉåíçë=èìÉ=ÇáÑÉêÉåÅá~å=äçë=ÅÉéáääçëK=
=

j^qbof^i= `^o^`qboðpqf`^p=

mmi=EmçäáéêçéáäÉåçF= _ìÉå~=êÉëáëíÉåÅá~=~ä=ÇÉëÖ~ëíÉK=j~åíáÉåÉ=ä~ë=Å~ê~ÅíÉê∞ëíáÅ~ë=Åçå=~Öì~=Å~äáÉåíÉ=Ü~ëí~=SMø`K=kç=Éë=ÜáÖêçëÅµéáÅçK=

bpmbplo=ab=i^p=`boa^p=
=
=
=
=

i~ë=ÅÉêÇ~ë=ÇÉ=ã~óçê=ÉëéÉëçê=ëçå=ã•ë=ê∞ÖáÇ~ë=ó=éçê=ÅçåëáÖìáÉåíÉ=Ü~ó=èìÉ=ÉãéäÉ~êä~ë=ëçÄêÉ=ëìÉäçë=äáëçë=ç=Åçå=áåíÉêî~äçë=éÉèìÉ¥çëK=
m~ê~=ëìÉäçë=áêêÉÖìä~êÉë=ç=Åçå=êÉäáÉîÉë=ç=Åçå=áåíÉêî~äçë=ÜçåÇçë=Éë=~ÅçåëÉà~ÄäÉ=ÉãéäÉ~ê=ÅÉêÇ~ë=ã•ë=ëì~îÉë=èìÉ=éÉåÉíê~å=ã•ë=
Ñ•ÅáäãÉåíÉ=Éå=éêçÑìåÇáÇ~ÇK=e~ó=èìÉ=íÉåÉê=Éå=ÅìÉåí~=èìÉ=Åì~åÇç=ä~ë=ÅÉêÇ~ë=ÇÉä=ÅÉéáääç=Éëí•å=ÇÉëÖ~ëí~Ç~ë=ó=éçê=ÅçåëáÖìáÉåíÉ=
ÇÉã~ëá~Çç=Åçêí~ëI=ëÉ=îìÉäîÉå=ê∞ÖáÇ~ëI=ó~=åç=äçÖê~å=éÉåÉíê~ê=ó=äáãéá~ê=Éå=éêçÑìåÇáÇ~ÇI=éìÉë=Åçãç=Éå=Å~ëç=ÇÉ=ÅÉêÇ~ë=ÇÉã~ëá~Çç=
ÖêìÉë~ë=Éä=ÅÉéáääç=íáÉåÇÉ=~=ë~äí~êK=

afp`l=ab=^oo^pqob=
=
=

bä=ÇáëÅç=ÇÉ=~êê~ëíêÉ=Éë=~ÅçåëÉà~Çç=é~ê~=äáãéá~ê=ëìéÉêÑáÅáÉë=äáë~ëK=bä=ÇáëÅç=Éëí•=Éèìáé~Çç=ÇÉ=ìå~=ëÉêáÉ=ÇÉ=éìåí~ë=ÇÉ=~åÅä~=èìÉ=éÉêãáíÉå=
êÉíÉåÉê=ó=~êê~ëíê~ê=Éä=ÇáëÅç=~Äê~ëáîç=Eé~ÇF=Çìê~åíÉ=Éä=íê~Ä~àçK=bë=áãéçêí~åíÉ=èìÉ=ä~=~äíìê~=ÇÉä=ÇáëÅç=Åçå=ëì=é~Ç=Éëí¨=áÖì~ä=~=ä~=~äíìê~=
ÇÉä=ÅÉéáääçK===

=
=

`þafdl= `^kqfa^a= abp`ofm`fþk= bjmibl= =

QUVMPMOM= N= `Ééáääç=mmi=MIS=Õ=PQRããLNQÒ= pìÉäçë=åçêã~äÉëK= =
QUVMPMPM= N= `Ééáääç=mmi=MIV=Õ=PQRããLNQÒ= pìÉäçë=äáëçë=Åçå=àìåí~ë=ÉëíêÉÅÜ~ë=ó=ëìÅáÉÇ~Ç=éÉêëáëíÉåíÉK= =
QUVMPMRM= N= `Ééáääç=RJãáñ=Õ=PQRããLNQÒ= m~ê~=Åì~äèìáÉê=íáéç=ÇÉ=ëìÉäçK= =
QUUMPMNM= N= aáëÅç=~êê~ëíêÉ=Õ=PPMããLNPÒ= mçê=Éä=é~Ç=ÇÉ=NQÒI=é~ê~=ä~=äáãéáÉò~=ÇÉ=ëìéÉêÑáÅáÉë=äáë~ëK= =
QUUMPMPM= N= aáëÅç=~êê~ëíêÉ=Õ=PPMããLNPÒ=Åçå=ÅÉåíÉê=äçÅâ=

îÉêÇÉ=
mçê=Éä=é~Ç=ÇÉ=NQÒI=é~ê~=ä~=äáãéáÉò~=ÇÉ=ëìéÉêÑáÅáÉë=äáë~ëK= =

QUUMPMQM= N= aáëÅç=~êê~ëíêÉ=Õ=PPMããLNPÒ=Åçå=ÅÉåíÉê=äçÅâ=
åÉÖêç=

mçê=Éä=é~Ç=ÇÉ=NQÒI=é~ê~=ä~=äáãéáÉò~=ÇÉ=ëìéÉêÑáÅáÉë=äáë~ëK= =
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Long Term Buyer Protection Limited Warranty

Tornado Industries, Inc. (Tornado) garantiza al consumidor final que los productos Tornado no tendrán defec-
tos de materiales ni mano de obra durante el período indicado abajo. Esta garantía limitada NO cubre a las 
máquinas y/o componentes sujetos al desgaste normal, los daños ocasionados durante el envío, las fallas 
producidas por modificaciones, accidentes, entorno operativo inadecuado, mal uso, abuso, negligencia o mal 
mantenimiento por parte del usuario. Para más detalles, contáctese con su Distribuidor de Tornado Autorizado, 
el Centro de Reparaciones, o el Departamento de Servicio Técnico de Tornado. Los representantes de ventas 
y servicio técnico de Tornado no están autorizados a renunciar o alterar los términos de esta garantía, ni a 
incrementar las obligaciones de Tornado bajo esta garantía.

10 Años*
Tanques de agua plásticos y cuerpos moldeados en forma rotatoria 

2 Años*
Piezas de todos los equipos de limpieza Tornado

1 Año*
Mano de obra de todos los equipos de limpieza Tornado

1 Año*
Garantía de baterías, un año prorrateado.

Todas las garantías de las baterías son manejadas directamente por el fabricante de las baterías, 
en base a un año prorrateado

Términos sujetos a cambios sin previo aviso.
1. Con excepción de los Ventiladores-Secadores Windshear™, de tiro lateral y descendente, Ventiladores de Aislamien-
to, CV 30, CV 38, CK14/1 PRO, CK 14/2 PRO, SWM31/9, CK LW 13/1, CK LW 13/1 ROAM, CV 38/48 Dual, PV6, PV10, 
PV6 ROAM, Wall Mount todas las Barredoras, Aspiradoras en Seco, y todos los cargadores tienen garantía por 1 (un) 
año tanto para sus piezas como para la mano de obra.
2. Todas las piezas no desgastadas compradas después del vencimiento de la garantía, tienen garantía por 90 días.
3. La garantía comienza a correr desde la fecha de venta al consumidor o, a discreción de Tornado, 6 meses después de 
que el vendedor compre la unidad a Tornado, lo que ocurra primero.
4. El artículo EB 30 tiene garantía por un período de 90 días tanto para sus piezas como para la mano de obra.
5. La garantía de los motores utilizados en equipos a propano se limita a la garantía de fábrica del motor.
6. Las fregadoras con conductor tienen garantía de 24 meses para sus piezas, 6 meses para la mano de obra o 1000 
horas, lo que ocurra primero.

Nota: Tornado, The Latest Dirt, Floorkeeper, Carpetkeeper, Carpetrinser, 
Carpetrinser/Dryer, Headmaster, Taskforce, PAC-VAC, T-Lite, Glazer, 
Windshear, Max-Vac,y Trot-Mop son marcas registradas de Tornado 
Industries

Sitio web: www.tornadovac.com
Teléfono 1.800.VACUUMS
Fax: 817-551-0719
Dirección: 3101 Wichita Court
Fort Worth, TX 76140
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Garantie limitée à long terme pour la protection des achats 

Tornado Industries, Inc (Tornado) garantit au client utilisateur final que les produits Tornado 
seront exempts de défauts de matériaux et de fabrication pour la durée décrite ci-dessous. 
Cette garantie limitée NE couvre PAS les machines et/ou les composants soumis à une 
usure normale, des dégâts qui se produisent en cours de transport, les défaillances ré-
sultant d’une modification, un accident, un environnement d’exploitation inapproprié, une 
mauvaise utilisation, l’abus, la négligence ou l’entretien inapproprié. Pour plus de détails, 
contactez votre distributeur agréé Tornado, le Centre de service, ou le Service technique 
Tornado.  Les représentants de vente et du service Tornado ne sont pas autorisés de 
supprimer ou modifier les conditions de cette garantie, ou d’augmenter les obligations de 
Tornado en vertu de la garantie.

10 ans*
Les réservoirs d’eau en plastique et les pièces moulées pour rotation

2 ans*
Les pièces sur tous les équipements de nettoyage Tornado

1 an*
Le travail sur tous les équipements de nettoyage Tornado

1 an*
La garantie des batteries, un an au prorata. 

Toutes les garanties de la batterie sont traitées directement par le fabricant de la batterie, sur une année au prorata 

Les conditions sont sujettes à changement sans préavis. 

1. Sauf toutes les ventilateur-sécheurs, de côté et descendant, les ventilateurs d’isolation, TV2 SS, CV 30, CV 38, CK14/1 PRO, CK14/2 PRO, SWM
31/9, CK LW 13/1, CK LW 13/1 ROAM, Double CV 38/48, PV6, PV10 PV6 ROAM, Wall Mount, de Windshear ™, toutes les balayeuses-brosses,
les aspirateurs à traineau sec, et tous les chargeurs sont garantis pendant 1 (un) an pour les pièces et le travail.

2. Tous les articles des pièces non-usures acheté après l’expiration de la garantie sont garantis pendant 90 jours.

3. La garantie commence à la date de la vente au consommateur ou, à la discrétion de Tornado, 6 mois après que le concessionnaire
ait acheté l'appareil de Tornado, selon la première éventualité.

4. L’EB 30 est garanti pour une période de 90 jours pour les pièces et le travail

5. La garantie pour les moteurs utilisés sur les appareils au propane est limitée à la garantie du fabricant du moteur.

6. Les laveuses à conducteur porté sont garanties pour 24 mois pour les pièces, pour 6 mois de travail ou pour 1 000 heures, selon la première
éventualité.

Note: Tornado, The Latest Dirt, Floorkeeper, Carpetkeeper, Carpetrinser, 
Carpetrinser/Dryer, Headmaster, Taskforce, PAC-VAC, T-Lite, Glazer, 
Windshear, Max-Vac, et Trot-Mop sont les marques de Tornado Industries

Formulaire F2662. © 2017. Tous droits réservés
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