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Operating, servicing and maintaining a 

recreational marine vessel can expose you 

to chemicals including engine exhaust, 

carbon monoxide, phthalates, and lead, 

which are known to the State of California

to cause cancer and birth defects or other 

reproductive harm. To minimize exposure, 

avoid breathing exhaust, service your

vessel in a well-ventilated area and wear 

gloves or wash your hands frequently when 

servicing this vessel. For more information 

go to www.P65warnings.ca.gov/marine.

WARNING
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When visibility becomes impaired because of weather 
or time of day, use navigational lights to ensure other 
boats can see you. In addition, if high bow angle 
causes reduced visibility, slow down to allow su�  cient 
time to react if an emergency occurs.



1-4 H I J K L M N O P Q
R

R S T O U V T O M W N T W Q N X Y Z [ \ Q] O ^ L _ O ` M L N Q N a b X T O U N O M c ^ P c b M \ Q] O d c ] L ] O X X T e Q U L ^ U Q N ^ T N ] O X` T ^ U c M c T ^ b Z f U g L b M U T e ^ e O N U c _e Q O M \ Q N h e O M Q N T N T M \ Q N ` T ^ U c M c T ^ bO N Q O U i Q N b Q ZR f X X T e W O b b Q ^ P Q N b M T N c U Q T ^ X Y c ^ O N Q O bM \ O M U T ^ T M W T b Q O \ O j O N U M TM \ Q ] b Q X i Q b T N M \ Q V T O M Zk K l K [ O X X T e W O b b Q ^ P Q N b M T N c U Q T ^M \ Q V T e T _ O ` X T b Q U V T e V T O M Zk K l K [ O X X T e b Q i Q N O X W O b b Q ^ P Q N b M TN c U Q c ^ M \ Q V T e T _ O b ] O X X T W Q ^ m V T eV T O M h ` O L b c ^ P M \ Q V T O M M T n W X T e o c ^ M TM \ Q e O M Q N Zk K l K [ O X X T e W O b b Q ^ P Q N b M T N c U Q T ^M \ Q M N O ^ b T ] T N P L ^ e O X Q b Zk K l K [ T i Q N X T O U M \ Q b M Q N ^ ZR K V b Q N i Q ] O ^ L _ O ` M L N Q N a bN Q ` T ] ] Q ^ U Q U b Q O M c ^ P O ^ UT ^ m W X O ^ Q X T ` O M c T ^ b p q Q Q r P Z H m s t Zr u v q K l f S w l x y v z { f | f v k m q M O Y O X Q N M Z y b Q T _U N L P b h O X ` T \ T X h T N T M \ Q N b L V b M O ^ ` Q b e \ c ` \ c ] W O c Ng L U P Q ] Q ^ M W T b Q b O b Q N c T L b M \ N Q O M M T Y T L N b Q X _O ^ U T M \ Q N b Z [ \ Q V T O M T W Q N O M T N c b N Q b W T ^ b c V X Q _ T NM \ Q V Q \ O i c T N T _ W O b b Q ^ P Q N b Zk v K } l w l ~ { f | f v k m � T O M b ] L b M ` O N N Y T ^ Qe Q O N O V X Q W Q N b T ^ O X � T M O M c T ^ U Q i c ` Q p r � k t _ T NQ i Q N Y W O b b Q ^ P Q N T ^ V T O N U Z � T O M b ] L b M \ O i Q O MX Q O b M T ^ Q M \ N T e O V X Q X c _ Q W N Q b Q N i Q N Zq S w r r w l ~ { f | f v k m } Q M U Q ` � b O N Q b X c W W Q N Y Z} Q O N W N T W Q N _ T T M e Q O N O ^ U L b Q Q d M N Q ] Q ` O L M c T ^T ^ e Q M b L N _ O ` Q b Z

!

f � L O X c � Q U T W Q N O M T N ] L b M V Q c ^ ` T ^ M N T X T _ M \ QV T O M O M O X X M c ] Q b Z k T ^ T M T W Q N O M Q M \ Q V T O M e \ c X QL ^ U Q N M \ Q c ^ � L Q ^ ` Q T _ O X ` T \ T X T N U N L P b Z ^ Q i Q NT W Q N O M Q Y T L N V T O M O M b W Q Q U b e \ c ` \ Q d ` Q Q UM \ Q T W Q N O M T N a b O V c X c M Y M T N Q O ` M c _ O ^ Q ] Q N P Q ^ ` YU Q i Q X T W b Z f M ^ c P \ M h M L N ^ T ^ M \ Q O W W N T W N c O M Q^ O i c P O M c T ^ X c P \ M b O ^ U ` N L c b Q O M O N Q U L ` Q U b W Q Q UM \ O M e c X X O X X T e Y T L W X Q ^ M Y T _ M c ] Q M T O i T c UU O ^ P Q N T L b b c M L O M c T ^ b Z

Your degree of enjoyment on the water depends on 
you, your equipment and other people who, like 
yourself boat responsibly. As a boat operator you 
should:

 • Make sure that all occupants always wear a  
  U.S. Coast Guard-approved life jacket while  
  on the water.

 • All boat operators should complete a boating  
  safety course (a requirement in many states).

 • All boat operators must become familiar with 
  the proper operation of all vessel features  
  prior to departure.

 • Always maintain a safe speed.

 • Be aware of conditions in every direction always 
  when underway.

 • Mind your wake. It can capsize a small boat  
  or damage moored boats or other property. You
  are responsible for damage caused by your  
  wake.

 • Reduce speed and post a lookout to identify  
  hazards when:

   -Visibility is impaired

   -In rough water

   -In congested waterways

 • Display navigation lights between sunset and  
  sunrise and during periods of restricted visibility, 
  such as rain, fog, etc.
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 • Evacuate enclosed areas immediately.

 • Shut OFF any fuel burning equipment or  
  appliances.

 • Open hatches, doors, portlights, etc. to  
  improve ventilation.

 • If making way, head boat into the wind.
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NOTICE

THIS BOAT IS EQUIPPED WITH

AN OPTIONAL DIRECT OVERBOARD

DISCHARGE VALVE. DISCHARGING OF 

SEWAGE DIRECTLY OVERBOARD

IS FOR USE WHERE APPROVED ONLY

!  WARNING

DO NOT LEAVE TRANSOM 

DOOR/GATE OPEN WHILE

UNDERWAY - SERIOUS INJURY

MAY RESULT.
12-B123-00

�

Carbon monoxide (CO) can cause brain damage 

or death.

Engine and generator exhaust contains odorless and 

colorless carbon monoxide gas.

Carbon monoxide will be around the back of the boat 

when engines or generators are running.

Move to fresh air if you feel nausea, headache, 

dizziness or drowsiness.
NW-206-05

!  DANGER

CO

CO

CO

CO

COCOCO

CO

CO
CO

CO
CO

CO

CO
CO

CO

CO

Required under AB2222 for use on all boats in the State of California

COCO

!  WARNING 

ROTATING PROPELLER MAY CAUSE

SERIOUS INJURY OR DEATH.

DO NOT APPROACH OR USE

LADDER WHEN ENGINE IS RUNNING.

 

NW 208-07

 

 

Avoid serious injury or death from fire or

explosion resulting from leaking fuel.

Inspect system for leaks at least once a year.

The use of fuels containing ethanol higher than

10% (E-10) can damage your engine or fuel system 

and will void the warranty. Never use (E-85).

!  WARNING

Contents can be under pressure. Open slowly in

well ventilated area. No smoking or open flames.

NOTICE

MRP# 1749551

GASOLINE RECOMMENDATIONS

Minimum octane rating of 91 in the U.S. and

Canada. 96 outside the U.S. and Canada.

Refer to engine owner’s manual for additional

information.

ß Þ

ß
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!  WARNING

NW-204-05
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Required under AB2222 for use on all boats in the State of California

Carbon monoxide (CO) can cause brain damage or death.

Engine and generator exhaust contains odorless and colorless carbon monoxide gas.

Signs of carbon monoxide poisoning include nausea, headache, dizziness, drowsiness, 

and lack of conciousness.

Get fresh air if anyone shows signs of carbon monoxide poisoning.

See Owner’s Manual for information regarding carbon monoxide poisoning.

!  WARNING 

ROTATING PROPELLER MAY CAUSE

SERIOUS INJURY OR DEATH.

SHUT OFF ENGINE WHEN

NEAR PERSONS IN THE WATER.

 

NW 207-07

 

 

!  WARNING

VISIBILITY FROM THIS HELM STATION IS LIMITED.

AVOID COLLISIONS-MAINTAIN LOOKOUT

AS REQUIRED IN ‘RULES OF THE ROAD’

BY U.S. COAST GUARD.

þ ÿ

�µ
OFF

RUN

ATTACH  LANYARD

�

�

µ

THIS BOAT HAS BEEN DESIGNED FOR A MAXIMUM 

OUTBOARD ENGINE WEIGHT OF

1400 Lb / 635 kg¶ · ¸ ¹ º » ¼ ½ º ¾ ½ º ½ ¶ ½ ¾ ¿ · ½ À » Á ¹ ¶ Â » º ¸ » À ¼ Á ¸ º ¾ ½ Â Ã ¹ Ä º » ¶ ½ ¸ ¹ Á ¹ ½ ¾ Å
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AVOID PROPERTY DAMAGE

! CAUTION

ENGAGE GYPSY LOCK AND ENSURE 

ANCHOR IS SECURED WITH LANYARD 

BEFORE GETTING UNDERWAY.

MRP# PN#

4

!  DANGER

MRP# 1746869

STAY CLEAR OF MOVING PARTS.

!  CAUTION

MRP# 1836858

AVOID INJURY

BOAT MOVEMENT MAY CAUSE LID TO FALL

KEEP HANDS AND FEET CLEAR OF EDGES WHEN

HATCH IS OPEN

!  CAUTION

MRP# 1836858

AVOID INJURY

BOAT MOVEMENT MAY CAUSE LID TO FALL

KEEP HANDS AND FEET CLEAR OF EDGES WHEN

HATCH IS OPEN

5 6 7 6 8 9 : ; < 8 9 5 = > 5 ? 9 :

5 6 7 6 8 9 : ; < 8 9 5 = > 5 ? 9 :

!  WARNING
NO VENTILATION IS PROVIDED.

FUEL VAPORS ARE A FIRE AND EXPLOSION

HAZARD. TO AVOID INJURY OR DEATH,

DO NOT STORE FUEL OR FLAMMABLE

LIQUIDS HERE. NW-203-035 6 7 6 8 9 : ; < 8 9 5 = > 5 ? 9 :
Õ
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NOTICE

THIS BOAT IS EQUIPPED WITH

AN OPTIONAL DIRECT OVERBOARD

DISCHARGE VALVE. DISCHARGING OF 

SEWAGE DIRECTLY OVERBOARD

IS FOR USE WHERE APPROVED ONLY
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OFF
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B
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E
 

BATTERY SWITCH

NORMAL OPERATING

POSITION 1

TO PARALLEL BATTERIES, SET SWITCH

TO THE ‘COMBINE  BATTERIES’ POSITION.

RETURN TO NORMAL OPERATING

POSITIONS AFTER STARTING

DO NOT OPERATE BOAT WITH THE

BATTERIES IN PARALLEL. SERIOUS

ENGINE ELECTRICAL DAMAGE MAY RESULT.

1901970

This Boston Whaler was produced with items

listed under the following patents:

COMBINATION BOAT HAWSE PIPE AND ACCESSORY TRAY

U.S. PATENT# 7,343,870

5 6 7 6 8 9 : ; < 8 9 5 = > 5 ? 9 :

C Õ D
Õ Õ Õ Ö

AE CÕ D

E

!  WARNING

DOOR MUST BE SECURED IN THE CLOSED

POSITION WHILE VESSEL IS UNDERWAY.

MRP# 1754632

Ö B

Õ Õ

230OR GUTTER

2229357

DRAIN SEACOCK

SEACOCK PROVIDED AT THIS LOCATION

IN COMPLIANCE WITH ABYC/ISO H-27 ON

DRAINAGE. SEACOCK SHOULD BE KEPT

OPEN. FOR EXCEPTIONS SEE OWNERS

MANUAL.

×

Õ Ö
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CANADIAN COMPLIANCE NOTICE 
AVIS DE CONFORMITÉ 

CANADIEN 
BOSTON WHALER (BWC) 

EDGEWATER, FL, USA 

MODEL / MODÈLE: 

  

DESIGN CATEGORY 

THE MANUFACTURER DECLARES THAT THIS PRODUCT COMPLIES WITH THE 

PLEASURE CRAFT CONSTRUCTION REQUIREMENTS OF THE SMALL VESSEL 
REGULATIONS AS THEY READ ON THE DAY ON WHICH THE CONSTRUCTION OF 

THE VESSEL WAS STARTED OR ON THE DAY ON WHICH THE VESSEL WAS 

IMPORTED.  

LE FABRICANT ATTESTE QUE CE BÂTIMENT EST CONFORME AUX EXIGENCES 

DE CONSTRUCTION DES EMBARCATIONS DE PLAISANCE DU RÈGLEMENT SUR 
LES PETITS BÂTIMENTS, EN VIGUEUR À LA DATE DU DÉBUT DE SA 

CONSTRUCTION OU À LA DATE DE SON IMPORTATION.       

C

230 OUTRAGE

MAXIMUM CAPACITIES

   10 PERSONS OR                        LBS.1650
LBS.  PERSONS, MOTOR, GEAR3100

H.P MOTOR400

THIS BOAT COMPLIES WITH U.S. COAST GUARD SAFETY

STANDARDS IN EFFECT ON THE DATE OF CERTIFICATION

MANUFACTURER:

MODEL:

BOSTON WHALER,INC  EDGEWATER, FL 32141

230 OR

DESIGN COMPLIANCE WITH NMMA REQUIREMENTS BELOW IS

VERIFIED. MFGR. RESPONSIBLE FOR PRODUCTION CONTROL.

MEETS U.S. EPA EVAP STANDARDS USING CERTIFIED COMPONENTS

NATIONAL MARINE MANUFACTURERS ASSN

10

BOSTON WHALER, INC.
230OUTRAGE

299C kW

1400 kg

Edgewater, FL USA

AUSTRALIAN BUILDERS PLATE

MANUFACTURER: BOSTON WHALER

       MODEL: 230 OUTRAGE

         BUILD DATE: 2016

INFORMATION DETERMINED BY: ISO STANDARD

 MAX OUTBOARD:    =        299 kW

            413 kg

 MAX PERSONS 10    =          750 kg

 MAX LOAD:      =       1400 kg

!   WARNING
ALTERATION OF THE BOAT’S HULL OR PERMANENT FITTINGS

MAY INVALIDATE THE PARTICULARS ON THIS PLATE

Bouyancy = Level Flotation
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� e power trim & tilt system located on the shi�  
control lever (Fig. 2.19.1).allows you to raise and 
lower the engine to achieve optimum performance 
and is used for trailering, launching and beaching. 
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� e engine trim is controlled 
by a momentary rocker switch, 
where constant pressure must 
be applied to the switch during 
the raising and lowering cycles. 
Use the power trim switch to 
obtain ideal boat angle (in 
relation to the water surface) for a given load and 
water condition. In most cases the best all-round 
performance is obtained when the boat runs at an 
angle between a 3 to 5 degrees.
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Your boat comes equipped with navigation lighting 
for your safety. Regulations state that all boats must 
display navigation lights between sunset and sunrise 
and during periods of restricted visibility, such as 
rain, fog, haze, etc. If operating in reduced visibility or 
between sunset and sunrise it is necessary to maintain 
a safe speed and post a lookout.

It is the responsibility of the operator to ensure that 
the navigation lights are in good working order and 
that the proper lighting is shown and not obstructed 
in its intended arc of visibility. � is vessel's navigation 
lights may include an expiration date on the housing. 
If one is located, replace light before expiration date, 
even if light is functional, as lighting quality may be 
compromised.

Do not add lights that interfere with required 
navigation lights. Some lights, such as blue colored 
lights, may be illegal to display on a boat. It is the 
owner's responsibilty to ensure that displayed lights 
are also compliant with local regulations.  
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Your vessel may be equipped with electrically 
powered trim tabs (Fig. 2.21.1). If installed, the 
trim tabs are located on the bottom of the hull at 
the transom and are used to assist in leveling your 
vessel caused by uneven weight distribution or strong 
cross winds. � e use of trim tabs may also increase 
your operator visibility, particularly during initial 
acceleration.
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� e trim tabs are sealed, waterproof and maintenance 
free. General cleaning is recommended, and marine 
growth should be removed when the boat is out 
of the water. Also inspect the sacrificial anodes 
regularly  and replace as necessary, refer to chapter 
5 for additional information.

f g h i j k l m n
� e trim tabs are controlled by rocker switches 
located at the helm console. Short momentary bursts 
of the rockers will achieve proper attitude of the 
hull. � e trim tab switch is marked “bow up” and 
“bow down”.

Using the trim tabs will:

  • Level the boat; fore and a! , port and   
 starboard.

  • Reduce resistance in the steering system.

  • Increase speed

  • Reduce strain on the engines

  • Provide a smoother, more stable rideo j l n k h n j n p h

An untrimmed boat will:

 • Reduce fuel economy

   • Increase wear on your engine. 
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DRAIN SEACOCK

SEACOCK PROVIDED AT THIS LOCATION

IN COMPLIANCE WITH ABYC/ISO H-27 ON

DRAINAGE. SEACOCK SHOULD BE KEPT

OPEN. FOR EXCEPTIONS SEE OWNERS

MANUAL.
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WINDLASS CONTROL SYSTEM

ON

OFF

When not in use your swim ladder should be 
retracted and secured. To secure the ladder reverse 
the deployment method shown above.

Ï � h © � � � g � � Ð � � � � Ñ e g � � g � j h f � Ò � � e f � Ó j � i � � j �� � j � � j h g � � � � � j g � � g � g � � g f � e � � � i � � � �� h � � j g �Ï � � j � � � � f � j f g h � � � � � h � � j g Ô
 • Remove the bungee

  strap.

  • Li!  and rotate the 
 ladder toward the   
 a!  of the boat.

  • Extend the ladder  
  to its full length.



3-18 Õ Ö × Ø Ù Ú Û Ü Ý Þ
R

ß à á â ã à ä å à æ ç ã è â é

ê ë ì í î ï ð ñ ë ò ó ô õ õ ö ÷ ø î ù ÷ ú û ü ù ñ î ë ýþ ñ ÿ � � � � � � �
��� � � � � 	 
 � � �  � � �  � � � � � � 	� � � � � � � � � � � �� � � � � � � � � �

� U
P

D
O
W
N

� �

� Þ � � Û Þ � � Þ Û Ü Ú � � Ý Ú � Þ � � � �  Ü ! ! " Þ ! Ù Û Þ Ú � Ü ÚÚ � Þ ! Ü � Þ Ú #  Ü � # Ü Û � � ! Û Þ $ � % Þ � � Û � $ Ú � Þ Ü � & � � Û& � Ü � � Ü � � � ! &  Þ Ü Û � � Ú � Þ Û � � Þ Ü ! � Ú �  Ü # ! � Ù Ú � Û� ! Û Þ Ú Û � Þ % Þ � '( Þ Þ � � Ü � � ! ) � Þ Þ Ú ) � Ü � Û Ü � �  � � ! Þ &  � Ú � � � Ý &  Þ Ü Û � �$ � % � � Ý � Ü Û Ú ! ' * � Ú Ü � Ý  Þ $ Þ � Ú $ Ü # & Ü Ù ! Þ ! Þ % Þ Û Þ" � � �  # � � + Ù Û # , � ' Þ '  � ! Þ � � - � Ý Þ Û ! � Û Ú � Þ ! . '!

/ 0 ó 1 ÿ ù í ÷ ü î 2 ÷ ïì ô 3 ó ÷ ñ ë ù î ù í ÷ü î 2 ÷ ï ï ÷ ì ÷ ü ù ô ì ó ÷î ë ù í ÷ õ ù ô ï 3 î ô ï òõ ñ ò ÷ î 4 ù í ÷ 3 î 2ó î ì 5 ÷ ï ú þ ñ ÿ 1 ï ÷� � � � � � ý

U
P

D
O
W
N

U
P

D
O
W
N

ä å à æ ç ã è é 6 7 8 à 9 è é : ; ç < < = ç é > ç ; ; ?@ ë ù í ÷ ÷ A ÷ ë ù ù í ô ù ù í ÷ ï ÷ ñ õ ô ó î õ õ î 4 ü î 2 ÷ ï ù î ù í ÷ 2 ë ò ó ô õ õù í ÷ ô ë ì í î ï ì ô ë 3 ÷ ï ô ñ õ ÷ ò ô ë ò B î ï ó î 2 ÷ ï ÷ ò ø ô ë 1 ô ó ó C3 C 1 õ ñ ë ÿ ù í ÷ ÷ ø ÷ ï ÿ ÷ ë ì C í ô ë ò ó ÷ ó î ì ô ù ÷ ò ñ ë ù í ÷ 3 î 2ó î ì 5 ÷ ï �D í ÷ ï ÷ ô ï ÷ ù 2 î õ ù ô ï õ î ì 5 ÷ ù õ î ë ù í ÷ ù î ü î 4 ù í ÷ 2 ñ ë ò ó ô õ õ1 õ ÷ ò 4 î ï ø ô ë 1 ô ó ò ÷ ü ó î C ø ÷ ë ù î 4 ù í ÷ ô ë ì í î ï ú E ÷ ÷F ÿ 1 ï ÷ � � � G � � ý � @ ë õ ÷ ï ù ñ ë ÿ ù í ÷ ÷ ø ÷ ï ÿ ÷ ë ì C í ô ë ò ó ÷ ñ ë ù îù í ÷ ì ÷ ë ù ÷ ï õ î ì 5 ÷ ù ô ë ò ù 1 ï ë ñ ë ÿ ñ ù ì î 1 ë ù ÷ ï H ì ó î ì 5 2 ñ õ ÷

@ 4 ù í ÷ ï ÷ ñ õ ô ó î õ õ î 4 ü î 2 ÷ ï ù î ù í ÷ 2 ñ ë ò ó ô õ õ I ì í ÷ ì 5 ù í ÷ì ñ ï ì 1 ñ ù 3 ï ÷ ô 5 ÷ ï ó î ì ô ù ÷ ò 3 ÷ í ñ ë ò ù í ÷ 3 ô ù ù ÷ ï C õ 2 ñ ù ì íü ô ë ÷ ó ó î ì ô ù ÷ ò î ë ù í ÷ ô 4 ù 2 ô ó ó î 4 ù í ÷ ì î ì 5 ü ñ ù ñ ë ù ÷ ï ñ î ïú E ÷ ÷ F ÿ 1 ï ÷ � � � � � � ý � @ 4 ù í ÷ 3 ï ÷ ô 5 ÷ ï ñ õ ù ï ñ ü ü ÷ ò I ï ÷ õ ÷ ùù í ÷ 3 ï ÷ ô 5 ÷ ï � @ 4 ù í ÷ 3 ï ÷ ô 5 ÷ ï ì î ë ù ñ ë 1 ÷ õ ù î ù ï ñ ü I í ô A ÷ù í ÷ ô ë ì í î ï 2 ñ ë ò ó ô õ õ õ C õ ù ÷ ø ì í ÷ ì 5 ÷ ò 3 C ô J 1 ô ó ñ F ÷ òø ô ï ñ ë ÷ ÷ ó ÷ ì ù ï ñ ì ñ ô ë �

D í ÷ ô ë ì í î ï 2 ñ ë ò ó ô õ õ ì ô ë 3 ÷ î ü ÷ ï ô ù ÷ ò 4 ï î ø ù í ÷ 3 î 22 ñ ù í ù í ÷ 1 õ ÷ î 4 ù í ÷ 2 ñ ë ò ó ô õ õ ï ÷ ø î ù ÷ 2 í ñ ì í ñ õ õ ù î 2 ÷ òñ ë ù í ÷ 3 î 2 ó î ì 5 ÷ ï �
K ! Þ Ú � Þ Ü � & � � Û � � � �  Ü ! ! ! � � Ú & � � � Ú � Þ � Þ  $� � Þ � � � ! ! � "  Þ ' K ! Þ & Ü Û Þ � � Þ � � � Þ Û Ü Ú � � Ý Ú � ÞÜ � & � � Û � � � �  Ü ! ! � � Ú � Ú � Þ � Ü � � L � Þ  � Û Þ $ � Ú Þ '!

ä å à æ ç ã è é 6 7 8 à 9 è é : ; ç < < 9 è ã 8 ß à á â ã à / D 1 ï ë ù í ÷ 4 î ï 2 ô ï òü î ï ù ñ î ë î 4 ù í ÷ ü ó 1 ÿì ó î ì 5 2 ñ õ ÷ ù î ó î ì 5 �
ù í ÷ ô ë ì í î ï Iü ï ÷ õ õ ô ë ò í î ó ò î ë ù í ÷M N 0 O 3 1 ù ù î ë î 4 ù í ÷ï ÷ ø î ù ÷ �

ù í ÷ ô ë ì í î ï Iü ï ÷ õ õ ô ë ò í î ó ò î ëù í ÷ M P û ð Q O 3 1 ù ù î ëî ë ù í ÷ ï ÷ ø î ù ÷ �



3-19
R S T U V W X Y Z [

R

\ ] ^ ] \ _ ` _ a ] b c d e ^ c f _ e \ ] \ g h b c d e c i j dk ` e \ ` l d ] \ g h b c d e c i m c f n ] _ ^ ` \ f ` b m i ] _ ]j d h _ \ e f _ j ` d h o

p q r s t u v v w u r x u t y z { | } ~ | r � � � � | } u � q � r� q ~ � � � � � � �
] b ] \ � ] d f k a c d � i ]i ` ` h ] d l j d � i c h h\ c j h ] � i ` l ] \ c d f a ` \���

� � �
� q t t t � � v | r � � | u r � � � } � q r s t u v v � � u q r � � | | t � � � |v � u } v � � � | � t � � u � | s � � � � | r � | } q v x v | s � � } } | � } q | � q r ~u r s t � � | } q r ~ � � | u r � � � } � � x } r q r ~ � � | � u r s t |� � x r � | } � t � � � � q v | � q t t u t t � � � � x � � t � � | } � � | u r � � � } �� � q t | � x } r q r ~ q � � t � � � � q v | � q t t } u q v | q � �p � | r � � | } u � q � r q v � � { � t | � | � q r v | } � � � | � u r s t | q r � �� � | � | r � | } v � u } v � � � | � u r s � q ~ � � | r � � | � q r s t u v v� � u q r � � | | t � � } � � u � q r ~ � � | � u r s t | � t � � � � q v | � � |v x } | � � u � � u � � � � | v u � | � � t u r � u } s � � | r � � | u r � � � } q vv � � � | s q r � � | � � � � x t � q � �
� � | � � � � x � } u ~ | q v | � x q � � | s � q � � u r u r � � � } v � � } u ~ |� � { � u } � { | r � t � � u � | s q r � � | � � � � � � � | � � u � � � | � u x v |� � | } | u } | u � u } q | � � � � u r � � � } v � � q � � u � u } q | � � � � x v | v �

� p q r s u r s v | u � � r s q � q � r v � u r u � | � � � � |� � u � �� � | � u x v | � � | � � u � q v r � � { � � q r ~ � � } � x ~ � � � |� u � | } � � � | } | q v r � � � r � } � t �� � | v x } | � � u � � � | u r � � � } � q t t � � t s x r s | } u t t� q } � x { v � u r � | v q � � � x u } | t | u � q r ~ � � | � � u � �� � r s | } v � u r s � � | � } q r � q � t | v � � } � s | u r s v � � � |u r s � � | q } | � | � � � r u r � � � } � | } � � } { u r � | �

� � �   ¡ ¢ £ ¤ ¥ � ¦ � § ¨ © � ª « ¬  X ® X  ¯ W ¬ [ °  ± ² ®V ³ ² ª Z  ª [ Y ª « ¬  X ´ � ³ ¯ Y µ µ « V X X [ ª W « Y ª ¯ Y ¶ [ Y³ W [ X ª Y ª « ¬  X [ · °  Y W V ª ³ W [ Y · ¸ ´ � ¬ [ Y ¹ ¸ « V X X [ ª W« Y ª · X Y Z Y ³ W [ X ª Y ª « ¬  X [ · °  Y W V ª · [ X ± Y W [ X ´!

º » ¼ ½ ¾ ¿ À Á Â Ã ¾ » ¼ ½

Ä } � � | } u r � � � } q r ~ } | � x q } | v � r � � t | s ~ | � � Å � Æ z u r sÇ È � Ä z u r s x r s | } v � u r s q r ~ � � | } | t u � q � r v � q � � | � � | | r} � s | � v � � � | u r s u r � � � } � | } � � } { u r � | �q v � � | t q r | � � r r | � � q r ~ � � | u r � � � } � � � � |� � u � � É � t � r t q r | q v q s | u t � | � u x v | q � q v t q ~ � � � v � } � r ~u r s v � } | � � � | v � q � u t v � � u r � | v � � } | s � | � u r s q v | u v �� � � � u r s t | � Ê s s u t | r ~ � � � � � � u q r � | � � | | r � � | u r � � � }u r s � � | r � t � r t q r | � � � } | � | r � u � } u v q � r � � � � | t q r | �q v � | � � r q � u t t � s | Ë r | s u v � � | } u � q � � � } � s |t | r ~ � � � � � � | � | } � q � u t s q v � u r � | � } � { � � | � � � � � � � |v | u Ì � � } � Ç � � � | u t v � s | � | r s v � r � � | � � � | � � u r � � � } �� q s | v � � q r s v � v | u � � r s q � q � r v u r s � � � | � � v | u Ì � � } � � |u r � � � } q v q r � Ç q r � | � � x � u r � � � � r � � � � � { x � � } � s |� � x v | � � | r u r � � � } q r ~ � x v | � � q v � � { { � r � � } { x t u ÍÎ Ï Ð Ñ Ò Ñ Ó Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß Ü à á Û â à Ý ã ä Ý å à Ü æ ç è é Ú å Ý
Ä } � � | } u r � � � } q r ~ } | � x q } | v � r � � t | s ~ | � � Å � Æ z u r sÇ È � Ä z u r s x r s | } v � u r s q r ~ � � | } | t u � q � r v � q � � | � � | | r} � s | � v � � � | u r s u r � � � } � | } � � } { u r � | �q v � � | t q r | � � r r | � � q r ~ � � | u r � � � } � � � � |� � u � � É � t � r t q r | q v q s | u t � | � u x v | q � q v t q ~ � � � v � } � r ~u r s v � } | � � � | v � q � u t v � � u r � | v � � } | s � | � u r s q v | u v �� � � � u r s t | � Ê s s u t | r ~ � � � � � � u q r � | � � | | r � � | u r � � � }u r s � � | r � t � r t q r | � � � } | � | r � u � } u v q � r � � � � | t q r | �

ê ë Y ¯ ì µ [ íî Ú ä Ý ï Ý ð ß à Ü × Ø ñ ò Ý Ý à á ó ô ò Ý Ý à æ ç õ öî Ú ä Ý ï Ý ð ß à Ü × ó ñ ò Ý Ý à ç õ öî Ú ä Ý ï Ý ð ß à Ü × ÷ ó ò Ý Ý àø Ç � � � | { u � } u r ~ | � } � { ù � � � � � } { � } | � ú � � | � | } �t | v v � � u r ù � � � | u r � � � } � q t t � } | u � � x � � � � | u v q t � �û [ ®  X [ V ³ ² ª Z W ¬ [ Y ª « ¬  X ° [ ³ V X [ W ¬ [ Y ª « ¬  Xµ ² ª [ ² ³ ³ [ « V X [ · W  W ¬ [ [ ¸ [ ² ª W ¬ [ °  W W  ¯  ® W ¬ [Y ª « ¬  X µ  « ¶ [ X ´



3-20 ü ý þ ÿ � � � � � �
R

� � � 	 
 � 	 � 
  � � �  � � � � 	 � �  	 � � � � � � � � �� � � � 	 � �� � � � � � � � � � � � � � � � � � � � � � � 	 � � �� � � � � � � � 	 � � � 	 � 	 � � � � � � � � � 	 � � � � � � �� 	 � � �� � � � 
 � � � � �  � � � 	 �  � � � � ��  � � � 	 � � � � � � � � 	 �  � � � � � � � � � � � � � � 	 � 	 �� � � � � � � � ! � 	 � � � � � � 
 	 � � � " � � � � � � � 	 � � �  	 �# � � � � �  � � � �

$ % & ' ( ) * + , - ' . * / - % (
 � � � � � � � 	 � � � � � � � � 	 � � � � � � � � � 	 � � 0 1 
 � � � � � � � � 	� � � � 	 � � � 
 � � � 	 � � � � 2 � � � � � � 	 � � � � 	 � � � � � � � � 	 � �� � 	 � � � � � � � � 	 � � �  � � � � � � �  	 �  � 
 � � 	 � � � � � � � � 	 � �� � � 3 � � � 	 � � � � � � � � 	 � � � � � � 4 � � � � � � 
 � 	 
 � � � � 	 
 �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � 3  � 5 � � � � � � � � � �� � � � 	 � � 	 � � � � � � 	 � � � � � � � 	 � � 	 � �� 6 � # � � � � � � � � � � � � � �  	 �  � � 	 � � � # � � � � � � � � 	 �� � � � � � 	 
 � � # � � � � � � � 	 � � � � � � � � � �� � � � � � � � � � � 	 � � � 	 � � � � � � � 	 � �  � � � �
7 ' 8 8 ) * + 8 - ' . * / - % (

9 : ; < = > < ? ; @ A B C <
D � 	 
 � � E � � � 	 � � � �F � � � G � H I � J

K L M N O N P Q R S T U V W X Y Z [ \ Y ] ^ X _ ] Z ` a Z b ] Y c d e f W b Z

 	 � � � � � ! 	 � � � � � � � # � " � � � � � � � 	 � 5 � � � � � � � � � 	 � � � � �� � � �  	 �  � � 
 � 	 � � � � � � � 	 � 5 � � 3 � � � � 
 � � � � 	 � � � �� 	 � � 	 �  � � � � � � 	 � � �   � � � �   � � � � � 3 	 � � � � � � � � �� 	 � � � � � 	 � � � # � � � � � �  � g 	 �   � � � � � 	  � � � � � � � � �� � � 	 � � � � 	 � � � � �
h ' ) + - ) * + 8 - ' . * / - % (

i � j � � � k � l � m � � � m � � � � n l n o � l n o � p q r o r � k r � l n o� m � s � r s � l l � � !

t B u v < w x @ ;

� � � � � � � � � �   � � � y � � � � � � � � � � � � 	 	 � � 	 � � � � � � � � 	 � � � # � � � � � �  � � � � � � � � � � 	 � � � � � 	 � � 	 � � �� � � z 	 	 � � � � 	 
 � �  � 	 � � 
 � � � � 	 � � � � � � 
 � 	 � � � � � 	 � 5� � � � � 5 � � � � � 5 � � � � 	 � � � � � 	 � � � � � � � 
 � 	 � � � � z 	 	 � � � �� � � � 	 � � � � � � � � � � � � 	 � � � � � � 	 3 � 	 � � 	 � � � � � � 	 � �� 	 � � � � � � � � � � � 	 � � � � 5 � � � � � � � � 	 � � 	 � � 	 � � �  � {K L M N O N P Q R S T U V W X Y Z [ \ Y ] ^ X _ ] Z ` a Z b ] Y c d e f W b Z � � � � � � � � � � � | { J � 	 � � �  � � 	 � � � � � 	 � � } � 	 � � �  � �~ { J 5 � � � � � # � � � � 	 � � � � � 	 � � � � � � � � � � � � � J I { J �



4-1

� � � � � � � � � 	
R


 � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � " # � � ! � $ � % # � � � � � � � � & 
 � � # � � � � � � � � � � �� � � � � � " # � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � �� � # � � � � � �  � ! � � ! � � � � � � � � � � � " & 
 � � # � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � # � � � '( ) � � � � � * � � � � � � � &( ) � � � � � � � � � � � � � � � � � � �( + � � � � ! � � � �  � � � � , � � � � � � � � � � � � � � � � � �( - � . � � � � � � � / � � � � � � � � � � � � �( / � . � ! � � � � � � � � �( ) � � � � � � � � � � � � " � " " 0 � � � � � � � � � � � � �( / � � � � � � �1 2 3 3 4 5 6 4 7


 � � 8 � � � � � � 
 � � � � � � � � � � " 9 � � ! � � " � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � # � � � � � � � � $ : � � � � � ; & < & < % & 
 � �# � � � � � � � � � � � # � � � � � � � � � " � � � � � � . � " # � � � � � � � � � �

= > ? � @ A A � B � 	 � C 	 D � � � 	 � E 	 A E F � C 	 D � � � 	 � @ � � � @ A GH A 	 � C 	 � 	 � � E F E F � > E I � F I ? E F � F � � A � B J 	 	 K � C 	D � � � 	 � E 	 A A 	 L � � 	 ? C E > 	 � F I 	 � ? � @ G

M � � � 	 � @ N � � @ A < O P Q R S Q T U P V W P X Y Z V [ Y Q Z P Q\ P Q [ Y V ] Z V Y ^ S [ [ Y Q _ ` P \ [ Z P V ab P c W Y ^ S [ [ Y Q _W [ S Q ^ P S Q T ` W Z V ] X Y Y V ] Z V Y a ^ S [ [ Y Q _b P c W Y d S Z V ^ Q Y S e Y Qf W Q ` f P X [ S ] Y W Y V W Z [ Z f Y Q Y X S _ a��;

8 � � � � � � 
 � � � �: � � & ; & < & < g h i
j k k l m n o p m q r s t q u k v q l p w x y j z { y | } ~ p � �� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � �

�   ¡   � N � ¢ � H �   £ ¤ ¥ £   � ¦ £   � § ¨ © = £ H = ª ¡ � �  « = ¬ N M = N N   � ¢ �    H ¥ �   ©   £ N ¨ G
 � � � � � � � # � � � ! � �  � � . � " � " 9 � � � � 9 � � � � � �  � �  � � � �� � � � &
j k k l m n o p m q r s t q u k v q l p w y y j z { ® w ® t ¯ ® ~ p � �° � ± � ² ³ � � ´ � � � � � µ ¶ � · � � ¸ � � �� � ¹ º » � � � � � � � � � � � �

� � � ! � � � � � � � � � " � � � � . � � � � � � � � � � � � � � � # � � � � � � �# � � � � � � � � � � &
M � � � 	 � @ ¬ � � 	¼ � � � # � � � � � � � � � � � � � " � � ! � � � # � � � � � � � � " � � � � �# � � � � � � � � � � �  � � . � " � " ! � � � � � � � # � � � � � " � � � � � � "� �  � � � � # � � � � � � � � � � � � � # � � & 
 � � � ! � � � � � � � � � � � � �! � � � � � � " � � ! � � � � � # � � � � � � � � ! � � � � � � � � . � � � � � � " ½� � � � � � � � � � � " � � � � � � � � � �  � � � � � � ¾ � � � " � � � � �� � � � � � � � &8 � 9 � � � � � � ½ � � � � ¿ � � � � # � � � � � � � � " � � � � � � � � � � �� � � � � � 9 � � � � � � � � � � � � � � � � � � � � ! � � � � � & - � � � � �� � � � � � � � � � � � � � � � " � � � � � " � '( � � � � � � � � � � � � � � � � � � � ! � � � " � � � � � � � � � � � � � � �( À � �  � � � � � � # � � � � � � � � " � �

� � Á Â � º � � � � � � ¹ � Ã � ¹ � � � Ä Â � � � � � Ã Å � � » Æ � Ã Ã � � Ç� � Á Â � º � � � � � � ¹ � Ã � ¹ � � � Ä Â � � � � � Ã Å � � » Æ � Ã Ã � � Ç
< �

� È; É
ÈÉ

  F A � � 	 � C � � @ B � � D � � � 	 � E 	 A Ê 	 	 � © 	 � L � � @ § A = ¤ ©Ë ¬ ¬ = � 	 Ì � E � 	 Ê 	 F � A

M � � � 	 � @ N � � @ A Í Î � � >   F � E F 	 � K � E B F Ï* 9 � � � � # � � � � � � Ð � �   � " ! � � � � � � " � � � � � � � � � �  � � � �� � � � � " # � � � � � � ! � � � # � � � � � � � " � � � � � 9 � � ! � � " � � � � � � �� 9 � � � � � � � � � � � � � � � � � � & 
 � � � " " � � � � � � � # � � � � � �  � ! � � �� � �  � � � � � � � � � &



4-2 Ñ Ò Ó Ô Õ Ö × Ø Ù Ú
R

Û Ü Ý Þ ß à á â âã ä å æ ç Þ à æ è é Þé ã æ æ ê ë á ê ì æ í î ä íà æ â â ä í ä â âæ í í æ ê é á ä â ï Þ ä éí Ý í é æ ð í ñ

ò ó ô ô õ ö ÷ ø ù ú ô û ü õ ýþ Þ ß è ÿ � � � ß é è ä ë æ ß í æ í ä ï ä é é æ è Ý í æ â æ � é Þ è í à á é � ã é Þ� Þ ê é è Þ â � æ â á å æ è Ý Þ � � � ç Þ à æ è � è Þ ð é ã æ é à Þ ï ä é é æ è á æ í ñ� ã æ ï ä é é æ è Ý í à á é � ã á í â Þ � ä é æ � Þ ê ä ç ä ê æ â Þ ê é ã æ ä � éà ä â â Þ � é ã æ � Þ ê í Þ â æ á ê é æ è á Þ è ì 	 æ æ 
 ë ñ � ñ � ñ � î ñ� ã æ ï ä é é æ è Ý í à á é � ã ã ä í é à Þ ì ÿ î í æ é é á ê ë í  � � � ä ê �� � ñÛ Ü Ý Þ ß à á â âã ä å æ ê Þ ç Þ à æ è é Þé ã æ æ ê ë á ê æ í ñ

� Ø Ö Ö Ú × � Ú � � � � Ö Ø � � � Õ � � Õ × � � Ø � � � � � � � � � �� Ø � Ù Ú × � Õ � Ø � � � Ø � � Ø Õ � Ú � Ú × � � Õ � � � � Õ × � �� � Ô  ! � � � Ö Ø � Ö � � Ö � � " � � # Ú � Ú � Ø � � � � � Ö � � � Ù �  �� � � Ö Ø � Ö � � � Õ × � # � $ $ Ú � � Ø Ö Ú � � % Õ � � Ö � Ú Ø & Ú � Ö Ú �Ø × Ú Ø � � Ö � � Ø × Ù Ú ' Õ Ø � Ö � Ö � Ú � � � � Ø Ö Ú × Ø � � � Ø � � � � ×$ Ú � � � Ø � Ø � � � � Ö Ø � � Ú �
!

O

ON

B
A
TTE

R
IE

S

I

OFF

C
O
M

B
IN

E
 

( � Ú � � � Ù Ú ) Õ $ ) # � Ö Ú × Ú � $ Ú $ � × � # * Ø Ö Ö Ú × � � � Ø × Ù Ú ×Ø � � � � Ú Ø � ) � � Ú × � � × Ö � Ú ! ( + � � � Ö Ú $ � Ö � � � � × Ø �) � � Ú × � × � $ Ö � Ú � � Õ � Ú * Ø Ö Ö Ú × � Ú , Ú � � � Ö � Ú � � � Ö � �� � � Ú Ö Ö � - Ô . . / �

Û 0 � ê Þ é ß í á ê ë ä í æ ä â æ � ï ä é é æ è Ý  � ã æ � 1 2 ð ä á ê é ä á êé ã æ à ä é æ è â æ å æ â ñ 3 	 4 � 0 	 � 0 5 5 4 �6 7 � 4 8 � � 5 þ ñÛ 8 æ ð Þ å á ê ë é ã æ ï ä é é æ è á æ í � è Þ ð é ã æ ï Þ ä é � ß è á ê ë� Þ â � à æ ä é ã æ è Þ è â Þ ê ë é æ è ð í é Þ è ä ë æ ñ� ã æ ð Þ í é â á � æ í ã Þ è é æ ê á ê ë æ 9 ç æ è á æ ê � æ � Þ è é ã æ ï ä é é æ è Ýá í é Þ ï æ � è ä á ê æ � é Þ : æ è Þ � ã ä è ë æ ï æ � Þ è æ è æ � ã ä è ë á ê ë ñ6 ã æ ê ä ï ä é é æ è Ý � á í � ã ä è ë æ í  é ã æ ä � é á å æ ð ä é æ è á ä â Þ êï Þ é ã ç Þ í á é á å æ ä ê � ê æ ë ä é á å æ ç â ä é æ í � Þ ê å æ è é í é Þ â æ ä �í ß â � ä é æ  � ä ß í á ê ë é ã æ ç â ä é æ í é Þ ï æ � Þ ð æ ð Þ è æ ä â á 1 æ á ê ä êæ â æ � é è á � ä â � ã ä è ë æ ñ � ã æ æ â æ � é è á � á é Ý � Þ ê � ß � é á ê ë ï ä é é æ è Ýä � á � ï æ � Þ ð æ í à æ ä 1 æ è ä ê � é ã æ å Þ â é ä ë æ � è Þ ç í ñ 7 í é ã æï ä é é æ è Ý è æ ð ä á ê í � á í � ã ä è ë æ �  é ã æ ç è Þ � æ í í � Þ ê é á ê ß æ íß ê é á â è æ � ã ä è ë á ê ë é ã æ ï ä é é æ è Ý ï æ � Þ ð æ í á ð ç Þ í í á ï â æ ñ0 � é ã æ ï ä é é æ è Ý � Þ æ í ï æ � Þ ð æ è ß ê � Þ à ê ï æ í ß è æ é Þè æ � ã ä è ë æ á é ä í í Þ Þ ê ä í ç Þ í í á ï â æ ñ � å æ è � ã ä è ë á ê ë é ã æï ä é é æ è Ý � ä ê ï æ ; ß í é ä í � æ é è á ð æ ê é ä â é Þ á é í â á � æ ä í è ß ê ê á ê ëá é � Þ à ê é Þ Þ � ä è ñ

O

ON

B
A
TTE

R
IE

S

I

OFF

C
O
M

B
IN

E
 

< = > ý õ ? ó ú @ ò ö õ ó A õ ö� ã æ ã Þ ß í æ ð ä á ê ï è æ ä 1 æ è â Þ � ä é æ �� Þ è à ä è � Þ � é ã æ ï ä é é æ è Ý é è ä Ý í á ê é ã æ� Þ ê í Þ â æ á ê é æ è á Þ è ì í æ æ 
 ë ñ � ñ � ñ � î ð ß í éï æ é ß è ê æ � � � é Þ ç è Þ å á � æ ç Þ à æ è é Þ ä â âê Þ ê Ü æ í í æ ê é á ä â å æ í í æ â � Þ ð ç Þ ê æ ê é í ñB C D E D F G H I J K L M I K N J O I P K Q R I S J Q Q I T UH Q L T J V I J T I J WB X Y L P Z H Q T P [ P K V H M J T [ H K I J T Q R I S J Q Q I T U WB X S J Q Q I T U \ P ] ] I ^ M ] L Z I P _ J N J O I L T H M J T [P V K P Q I H Q R I _ T I I R U Z T L V I K V P Y I K L ` Z G T P K Va R J T V P K V WB X b c X d e Z P H a L K K I a Q Q R I S J Q Q I T U S I _ L T IZ L P K V J K U \ L T [ L T O J P K Q I K J K a I L K Q R II ] I a Q T P a J ] H U H Q I O WB C D E D F Q G T K L ` Q R I S J Q Q I T U H \ P Q a R I H L TZ P H a L K K I a Q Q R I S J Q Q I T U a J S ] I H \ R P ] I Q R I
!

þ Þ ß è ÿ � � � ß é è ä ë æ á í æ f ß á ç ç æ �à á é ã ä � ÿ å Þ â é ä � � æ í í Þ è Ýè æ � æ ç é ä � â æ â Þ � ä é æ � Þ ê é ã æ ã æ â ðí à á é � ã ç ä ê æ â ì 	 æ æ 
 ë ñ ÿ ñ � � ñ � î ñ� ã æ � � è æ � æ ç é ä � â æ á í é Þ ï æ ß í æ �à á é ã ä ê Ý � ÿ å Þ â é ä � � æ í í Þ è á æ íß í á ê ë é ã á í í é Ý â æ Þ � ç â ß ë ñ� ã æ è æ á í ä � � ä ð ç ï è æ ä 1 æ è â Þ � ä é æ � Þ ê é ã æ ï è æ ä 1 æ èç ä ê æ â ì â ä ï æ â æ � g 7 � � h î ì 	 æ æ 
 ë ß è æ � ñ � ñ � î ñ
! Ô i Ô ( � � � Ú × Ö Ø � � Ù Ø × Ú Ö Ö Ú � � Ù � Ö Ú × � � Ö � Ö � � �× Ú � Ú ) Ö Ø � � Ú � ! Ø $ Ø Ù Ú Ö � Ö � Ú Õ � � Ö j � � � Ö Ú $ � � Õ � �� � � Õ × �



4-3

k l m n o p q r s t
R

u v w x v y z y { | } z ~ � z } � ~ y z � � � � y � � z � y � � y z� � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � �   � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �¡ � � � ¢ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ � � � �� � � � � � �   � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¥ � � �� � � � � � � ¡ � � � £ � � � ¦ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � § � � � �� � � � ¡ � � � £ � ¨ � � � � © � � � � � � ª � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � £ � � � ¢ ¡ � � � £ � ¨ � � � � © � � � � � � ª � � � � � � � � � � � � �� ¡ � � � � � « � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¬ � � �� � � � � � � « � � � © � � � � � � ª � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¬ � � �� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¥ � � �� � � � � � © � � � � � � ª � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¥ � � �¡ � � � � « � � � � � � � � © � � � � � � ª � � � � � � � � � � � � � � � � � � � � � � � ¥ � � �� � « « � � � � � � � � © � � � � � � ª � � � � � � � � � � � � � � � � � � � � � � � � � � � ¥ � � �« � � � � ¢ � � � � � � � � � � � � © � � � � � � ª � � � � � � � � � � � � ¤ ¥ � � �£ � � � � �   � « � � � �� � � � £ � � � ¦ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¥ � � � �� ¡ � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¬ � � �� � ¨ £ � � � � � � � � © � � � � � � ª � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¬ � � �

� �®¯ °±²� ³� �� � �� �� ®� ¯� °� ±� ² ³

�  � � ® ¯ ° ± ² � ³ � �
�  � � � � � ® � ¯� ° � ± � ²  ³

´ µ ¶ µ · ¸ ¹ º ¹ » ¼ ½ ¸ ¹ ¼ ¾ ¹ ¸ ¿ À » Á Â Ã » Ä À ¸ º »Å ¹ » ¹ ¸ Æ À Ç À Ç È ¼ Ç Å É Â ¸ ¸ ¹ É » À Ç È » Á ¹ É ¼ Ã º ¹Â Ä » Á ¹ » ¸ À Ê Ë Ì Á Â Ã Í Å ¼ É À ¸ É Ã À » ½ ¸ ¹ ¼ ¾ ¹ ¸¸ ¹ Ê ¹ ¼ » ¹ Å Í Î » ¸ À Ê Ï Á ¼ Ð ¹ ¼ Ñ Ã ¼ Í À Ä À ¹ Å¹ Í ¹ É » ¸ À É À ¼ Ç Å ¹ » ¹ ¸ Æ À Ç ¹ ¼ Ç Å É Â ¸ ¸ ¹ É » » Á ¹É ¼ Ã º ¹ Ë
!



4-4 Ò Ó Ô Õ Ö × Ø Ù Ú Û
R

Ü Ý Þ ß Ý à á à â ã ä á å æ á ä ç å à á è é ê ë å è ì à í î à á ï ð ß â î Ý à ñò î í ó ô ó ô ó õ

õ ö ÷ ø ù ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û ü ý þ ÿù ý � � ý ù � ö � � � ö � � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û ü ý þ ÿ� ÷ � ø � 	 � 
 � � � ö � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û ü ý þ ÿ� � ÷ ÷ � � � � ö � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û ü ý þ ÿ� ø � þ � ý  � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú � ü ý þ ÿ� ÷ � ø � 	 � 
 ÷ � � � 	 � � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û � ý þ ÿ� ÷ ù � ÷ � 	 � � � 	  � ÷ � � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú � ü ý þ ÿÿ ÷ ø � � � � ö  ÷ � ÿ � þ ÿ � ÷ ÿ � � ÷ ù � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û ü ý þ ÿ� � ý ø  ÷ ý ø � � � � ö  ÷ � ÿ � þ ÿ � ÷ ÿ � � ÷ ù � ú ú ú ú ú ú ú ú û ü ý þ ÿý � � � � � 	 � 	 � � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú � ý þ ÿ� � ÿ � � � 	 � 	 � � � ÷ ÿ � � ÷ ù � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú � ý þ ÿý � � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û ü ý þ ÿ� � 	 ø 	 ÷ � ÷ ÿ � � ÷ ù � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û � ý þ ÿ� ø 	 � ö � ý � 	 ø ÿ � þ ÿ � ÷ ÿ � � ÷ ù � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û � ý þ ÿ� ý � ö � ÷ � ù ÿ � þ ÿ � ÷ ÿ � � ÷ ù � ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û � ý þ ÿ� ý � � 	 � � � � ö ý ø � 	 ÿ � þ ÿ � ÷ ÿ � � ÷ ù � ú ú ú ú ú ú ú ú ú ú ú ú � � ý þ ÿ� � ý ø  ÷ ý ø � 	 ù � � ù 	  ý � � 	 ø 
 � � � � � öÿ ÷ ø � 	 ù � � ù 	  ý � � 	 ø 
 � � � � � öþ ý � ù  ø 	 ý � 	 ø ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú û � ü ý þ ÿý � �  � � � 	 ÿ � þ ÿ ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú � ý þ ÿý � �  � � � 	 ÿ � þ ÿ ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú ú � ý þ ÿ

�� ô�� ���õ �õ õõ �õ �õ ôõ �õ �õ �õ �õ �� �

õ � � ô � � � � � õ � õ õ
õ � õ � õ ô õ � õ �õ � õ �

� � � õ
�  !  " # $ % $ & ' ( # $ ' ) $ # * + & , - . & / + # % &0 $ & $ # 1 + 2 + 2 3 ' 2 0 4 - # # $ 4 & + 2 3 & , $ 4 ' . % $- / & , $ & # + 5 6 7 , - . 8 0 ' 4 + # 4 . + & ( # $ ' ) $ ## $ 5 $ ' & $ 0 8 9 & # + 5 : , ' ; $ ' < . ' 8 + / + $ 0$ 8 $ 4 & # + 4 + ' 2 0 $ & $ # 1 + 2 $ ' 2 0 4 - # # $ 4 & & , $4 ' . % $ 6

!

õ �

� õ



4-5

= > ? @ A B C D E F
R

G H I J I K L M N I O I P Q J R N K P L S T L I U O R P VO R P M Q I W K N Q H I P R N L R O I X H K P H P M NU I M P P I L L I W Q H J T M Y M N I O R N Q H I M S QX M O O R S Q H I P R N L R O I K N Q I J K R J Z[ N Q H I I \ I N Q ] R T N I I W Q R J I Y O M P I MS T L I ^ T L I R N O ] Q H I L M _ I M _ Y I J M ` I M L Q H I R J K ` K N M O Z [ QK L J I P R _ _ I N W I W Q H M Q ] R T P M J J ] L Y M J I S T L I L Z[ S M S T L I K L J I Y O M P I W X K Q H R N I R S O R X I J M _ Y I J M ` I ^ K QX K O O N R Q U I L T a P K I N Q Q R P M J J ] Q H I I O I P Q J K P M O O R M W R S Q H II b T K Y _ I N Q K Q K L P R N N I P Q I W Q R M N W X K O O P M T L I N T K L M N P IS T L I S M K O T J I R J U J I M V I J Q J K Y Y K N ` Z[ S M S T L I K L J I Y O M P I W X K Q H R N I R S H K ` H I J M _ Y I J M ` I ^K Q X K O O N R Q Y J R \ K W I M W I b T M Q I Y J R Q I P Q K R N M ` M K N L Q M NI O I P Q J K P M O _ M O S T N P Q K R N M N W X K O O P J I M Q I M c J I H M d M J W Ze f F g h i j E i F C D k l F C D E F h A f F f g C m C F D n F C f j f Do C F i D p D C q re f F h A f F f D s q m C F D n F C f i D t j s E B i F f D k F D k l F C D E FC D B j s E D f B i F g C j E j s D u g C D f f l F v j o F q r!

� e  battery banks on your boat are automatically 
connected in parallel through the use of a VSR 
(Voltage Sensitive Relay) located on the forward wall 
of the console (Figure 4.5.1).

When a su�  cient charging source is present. � e 
battery banks are automatically separated when the 
charging source falls below a certain voltage level for 
a predetermined amount of time.

w x y z { | } ~ } � � � z � � } � } y { � � � w ~ � �
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� � � � � � � � � � � � � � � �� � � � � � � � �   � � � � � � � � � � � � � � � ¡ ¢£

¤ R O Q M ` I ¥ I N L K Q K \ I ¦ I O M ] L § ¤ ¥ ¦ ¨© K ` Z ª Z « Z � ¬  ®�

¯ ° T M O I N ` K N I R Y Q K R N J I b T K J I L Q X R § £ ¨ ¤ ¥ ¦
� e use of VSRs eliminates the need for the operator 
to monitor battery voltage and decide whether or not 
it is ok to parallel the battery banks. It also eliminates 
the chance of a dead battery bank if a paralleling 
switch were le!  in the “Combined” position without 
a su�  cient charging source present. 
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Always wash metallic parts with soap and water 
and rinse thoroughly with fresh water. Once
dry, apply a light coating of lubricant to protect 
moving parts.

Check for loose or damaged hardware and 
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