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READ MANUAL THOROUGHLY
BEFORE INSTALLING,
OPERATING, SERVICING OR
MAINTAINING THIS LIFT !
Deliver these instructions to lift
owner/user/employer along with other
instructional materials furnished with
this lift.

See Manual for specific Models
Certified to ANSI/ALI ALCTV.




IMPORTANT SAFETY INSTRUCTIONS

When using this garage equipment, basic safety precautions should always be followed, including the
following:
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Read all instructions.

Inspect lift daily. Do not operate if it malfunctions or problems have been encountered.

Never attempt to overload the lift. The manufacturer’s rated capacity is shown on the
identification label on the power side column. Do not override the operating controls or the
warranty will be void.

Only trained and authorized personnel should operate the lift. Do not allow customers or
bystanders to operate the lift or be in the lift area.

Position the lift support forks to contact the vehicle tires. Raise the lift until the forks contact
the tires. Check forks for secure contact with the vehicle tires, then raise the lift to the desired
working height.

NOTE: Always use all 4 posts to raise and support vehicle.

Note that the removal or installation of some vehicle parts may cause a critical load shift in the
center of gravity and may cause the vehicle to become unstable. Refer to the vehicle
manufacturer’s service manual for recommended procedures.

Always keep the lift area free of obstructions and debris. Grease and oil spills should always be
cleaned up immediately.

Never raise vehicle with passengers inside.

Before lowering check area for any obstructions.

Before driving vehicle between the posts, position the lift forks to allow vehicle to freely enter
lifting area. To not hit or run over forks as this could damage the lift and/or the vehicle.
Before removing the vehicle from the lift area, position the lift forks to allow vehicle to freely
leave lifting area. To not hit or run over forks as this could damage the lift and/or the vehicle.
Care must be taken as burns can occur from touching hot parts.

Do not operate equipment with a damaged cord or if the equipment has been dropped or
damaged — until a qualified serviceman has examined it.

Do not let cords hang over tables, benches or counters or come in contact with hot manifolds or
moving fan blades.

If an extension cord is necessary, a cord with a current rating equal to or more than that of the
equipment should be used. Cords rated for less current than the equipment may overheat. Care
should be taken to arrange the cord so that it will not be tripped over or pulled.

Always unplug the equipment from electrical outlet when not in use. Never use the cord to pull
the plug from the outlet. Grasp plug and pull to disconnect.

Let equipment cool completely before pulling away. Loop cord loosely around equipment
when storing.

To reduce the risk of fire, do not operate equipment in the vicinity of open containers of
flammable liquids (gasoline).

Adequate ventilation should be provided when working on operating internal combustion
engines.

Keep hair, loose clothing, fingers, and all parts of body way from moving parts.

To reduce the risk of electrical shock, do not use on wet surfaces or expose to rain.

Use only as described in this manual. Use only manufacturer’s recommended attachments.
ALWAYS WEAR SAFETY GLASSES. Everyday eyeglasses have only impact resistant
lenses, and they are NOT safety glasses.

SAVE THESE INSTRUCTIONS




MP-Series AC Model Names (with Touchscreens):

Mohawk Number Total Lift  |---------------—-—- Fork Lengths -----------------—
Model Name |of Posts: | Capacity (Ibs): | Post 1&2 | Post 3&4 | Post 5&6 | Post 7&8
MP-18-705 2 36,000 15" N/A N/A N/A
MP-18-713 2 32,000 22" W N/A N/A N/A
MP-18-706 4 72,000 15" 15" N/A N/A
MP-18-730 4 68,000 15" 22" W N/A N/A
MP-18-714 4 64,000 22" W 22" W N/A N/A
MP-18-707 6 108,000 15" 15" 15" N/A
MP-18-758 6 104,000 15" 15" 22" W N/A
MP-18-759 6 100,000 15" 22" W 22" W N/A
MP-18-715 6 96,000 22" W 22" W 22" W N/A
MP-18-708 8 144,000 15" 15" 15" 15"
MP-18-760 8 140,000 15" 15" 15" 22" W
MP-18-761 8 136,000 15" 15" 22" W 22" W
MP-18-762 8 132,000 15" 22" W 22" W 22" W
MP-18-716 8 128,000 22" W 22" W 22" W 22" W
Notes:

W - Designates Wider Fork/Carriage Version.
All Posts with 22" Forks are Rated 16,000 lIbs each.

MP-Series 24 VDC Model Names (with Touchscreens):

Mohawk Number Total Lift  |----------------- Fork Lengths -------------——----
Model Name | of Posts: | Capacity (Ibs): | Post 1&2 | Post 3&4 | Post 5&6 | Post 7&8
MP-18-605 2 36,000 15" N/A N/A N/A
MP-18-613 2 32,000 22" W N/A N/A N/A
MP-18-606 4 72,000 15" 15" N/A N/A
MP-18-630 4 68,000 15" 22" W N/A N/A
MP-18-614 4 64,000 22" W 22" W N/A N/A
MP-18-607 6 108,000 15" 15" 15" N/A
MP-18-658 6 104,000 15" 15" 22" W N/A
MP-18-659 6 100,000 15" 22" W 22" W N/A
MP-18-615 6 96,000 22" W 22" W 22" W N/A
MP-18-608 8 144,000 15" 15" 15" 15"
MP-18-660 8 140,000 15" 15" 15" 22" W
MP-18-661 8 136,000 15" 15" 22" W 22" W
MP-18-662 8 132,000 15" 22" W 22" W 22" W
MP-18-616 8 128,000 22"W 22"W 22"W 22" W
Notes:

W - Designates Wider Fork/Carriage Version.
All Posts with 22" Forks are Rated 16,000 Ibs each.




HAVE A QUESTION?

Call your local
Mohawk distributor
For parts, service and technical support.

Distributor Place Card Here

Please have this unit’s model and serial number when calling for service.
Model Number
Serial Number

OR CONTACT:

MOHAWK RESOURCES LTD.

65 Vrooman Ave.

P.O. Box 110

Amsterdam, NY 12010

Toll Free: 1-800-833-2006

Local: 1-518-842-1431

Fax: 1-518-842-1289

Internet: www.MOHAWKLIFTS.com
E-Mail: Service@ MOHAWKLIFTS.com




MOHAWK WARRANTIES

EFFECTIVE DATE: 12/1/2015*
READ THIS WARRANTY IN ITS ENTIRETY

GENERAL WARRANTY INFORMATION:

MOHAWK’S OBLIGATION UNDER THIS WARRANTY IS LIMITED TO REPAIRING OR REPLACING ANY PART OR PARTS
RETURNED TO THIS FACTORY, TRANSPORTATION CHARGES PREPAID BY CUSTOMER WITH AUTHORIZED RETURN (RGA),
WHICH PROVE UPON INSPECTION TO BE DEFECTIVE AND WHICH HAVE NOT BEEN MISUSED. DAMAGE OR FAILURE TO ANY
PART DUE TO FREIGHT DAMAGE OR LACK OF REQUIRED REGULAR DOCUMENTED MAINTENANCE IS NOT COVERED UNDER
THIS WARRANTY. ALL WARRANTY CLAIMS MUST BE PERFORMED IN ACCORDANCE TO MOHAWK’S WARRANTY PARTS
RETURN POLICY (CONTACT MOHAWK’S SERVICE DEPARTMENT FOR MORE INFORMATION).

THIS WARRANTY DOES NOT COVER MIS-DIAGNOSING OF UNIT OR PARTS RETURNED THAT ARE NON-DEFECTIVE. THIS
WARRANTY DOES NOT COVER ANY CONSEQUENTIAL OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, LOST
REVENUES OR BUSINESS HARM. THIS EQUIPMENT HAS BEEN DESIGNED FOR USE IN NORMAL VEHICLE MAINTENANCE
APPLICATIONS. A SPECIFIC INDIVIDUAL WARRANTY MUST BE ISSUED FOR UNITS THAT DEVIATE FROM INTENDED USAGE,
SUCH AS HIGH CYCLE USAGE IN INDUSTRIAL APPLICATIONS, OR USAGE IN EXTREMELY ABUSIVE ENVIRONMENTS.
MOHAWK RESERVES THE RIGHT TO DECLINE RESPONSIBILITY WHEN REPAIRS OR MODIFICATIONS HAVE BEEN MADE OR
ATTEMPTED BY OTHERS WITHOUT WRITTEN AUTHORIZATION FROM MOHAWK RESOURCES LTD.. THIS WARRANTY DOES
NOT COVER LABOR OR TRANSPORTATION. THIS WARRANTY DOES NOT COVER DOWNTIME EXPENSES INCURRED WHEN
UNIT IS IN REPAIR. THE LIFT MUST BE REGISTERED WITHIN 30 DAYS OF INSTALLATION BY MAILING SUPPLIED
WARRANTY REGISTRATION CARD TO MOHAWK AND MUST BE SIGNED BY A LICENSED ELECTRICIAN. THE MODEL
NUMBER AND SERIAL NUMBER OF THE EQUIPMENT MUST BE FURNISHED WITH ALL WARRANTY CLAIMS. THIS
WARRANTY STATEMENT CONTAINS THE ENTIRE AGREEMENT BETWEEN MOHAWK RESOURCES LTD. AND THE PURCHASER
UNLESS OTHERWISE SPECIFICALLY EXPRESSED IN WRITING. THIS NON-TRANSFERABLE WARRANTY APPLIES TO THE
ORIGINAL PURCHASER ONLY.

THIS WARRANTY DOES NOT COVER NORMAL SURFACE WEAR ITEMS, ITEMS SUBJECT TO ABRASION, OR ITEMS USED IN A
CORROSIVE ENVIRONMENT. SOME ITEMS ON LIFT ARE SUBJECT TO NORMAL “WEAR AND TEAR” AND ARE NOT COVERED
UNDER THIS WARRANTY.

STRUCTURAL AND MECHANICAL COMPONENTS (ALL LIFTS):

STRUCTURAL AND MECHANICAL COMPONENTS OF THIS UNIT ARE GUARANTEED FOR THE BELOW STATED TIME FRAME,
SPECIFIC TO MODEL LISTED, FROM THE DATE OF SHIPMENT FROM FACTORY, AGAINST DEFECTS IN WORKMANSHIP
AND/OR MATERIALS WHEN LIFT IS INSTALLED AND USED ACCORDING TO SPECIFICATIONS.

25-YEARS STRUCTURAL /10 YEARS MECHANICAL: TWO-POST MODELS A-7, SYSTEM IA-10, LC-12, LMF-12, TP-
16, TP-18, TP-20, TP-26, TP-30. STRUCTURAL ITEMS COVERED INCLUDE LEG, CARRIAGE, SWING ARM AND
SLIDER WELDMENTS (EXCLUDING NORMAL WEAR AREAS AS STATED ABOVE). MECHANICAL ITEMS COVERED
INCLUDE ROLLER BEARINGS AND LIFTING CHAIN.

5-YEAR: MODELS TL-7.

3-YEAR: MODELS TR-19, TR-25, FL-25, TR-30, TR-33, TR-35, TR-50, TR-75, TR-110, TR-120, MP-SERIES LIFTS.
2-YEAR: MODELS PARALLELOGRAM SERIES LIFTS.

1-YEAR: MODELS TD-1000, TD-2000, CT-1000, USL-6000.

POWER UNIT (ALL LIFTS):

ALL POWER UNIT COMPONENTS (MOTOR, PUMP AND RESERVOIR) ARE GUARANTEED FOR TWO YEARS FOR PARTS,
FROM THE DATE OF SHIPMENT FROM FACTORY, AGAINST DEFECTS IN WORKMANSHIP AND/OR MATERIALS WHEN THE
LIFT IS INSTALLED, WIRED BY A LICENSED ELECTRICIAN AND USED ACCORDING TO SPECIFICATIONS.

ELECTRICAL COMPONENTS (ALL LIFTS):

ALL ELECTRICAL COMPONENTS (EXCLUDING MOTOR) ARE GUARANTEED FOR ONE YEAR FOR PARTS, FROM THE DATE
OF SHIPMENT FROM FACTORY, AGAINST DEFECTS IN WORKMANSHIP AND/OR MATERIALS WHEN THE LIFT IS
INSTALLED AND USED ACCORDING TO SPECIFICATIONS. SEE WARRANTY EXCEPTIONS SECTION FOR BATTERIES.

PNEUMATIC-AIR COMPONENTS (ALL LIFTS):

ALL PNEUMATIC (AIR) COMPONENTS (I.E. AIR CYLINDERS AND POPPET AIR VALVES) ARE GUARANTEED FOR ONE YEAR
FOR PARTS, FROM THE DATE OF SHIPMENT FROM FACTORY, AGAINST DEFECTS IN WORKMANSHIP AND/OR
MATERIALS WHEN THE LIFT IS INSTALLED AND USED ACCORDING TO SPECIFICATIONS. COMPONENTS IN A PNEUMATIC
SYSTEM THAT ARE NOT PROPERLY REGULATED, LUBRICATED AND CONDITIONED WITH AN AIR DRYING SYSTEM ARE
NOT COVERED UNDER WARRANTY.

HYDRAULIC COMPONENTS (ALL LIFTS):

EXCLUDING CYLINDERS AND PUMPS (COVERED IN OTHER SECTIONS), ALL HYDRAULIC COMPONENTS (I.E. VALVES AND
FITTINGS) ARE GUARANTEED FOR ONE YEAR FOR PARTS, FROM THE DATE OF SHIPMENT FROM FACTORY, AGAINST
DEFECTS IN WORKMANSHIP AND/OR MATERIALS WHEN THE LIFT IS INSTALLED AND USED ACCORDING TO
SPECIFICATIONS.



HYDRAULIC CYLINDERS (MODEL SPECIFIC LIFTS):

THE FOLLOWING MODELS ARE GUARANTEED FOR 5 YEARS (PARTS ONLY), FROM DATE OF SHIPMENT FROM FACTORY,
FOR HYDRAULIC CYLINDERS, AGAINST DEFECTS IN WORKMANSHIP AND/OR MATERIALS WHEN THE LIFT IS INSTALLED

AND USED ACCORDING TO SPECIFICATIONS: TWO-POST MODELS A-7, SYSTEM IA-10, LC-12, LMF-12, TP-16, TP-18, TP-20,
TP-26, TP-30.

ALL OTHER MODELS ARE GUARANTEED FOR TWO YEARS (PARTS ONLY), FROM THE DATE OF SHIPMENT FROM
FACTORY, FOR HYDRAULIC CYLINDERS, AGAINST DEFECTS IN WORKMANSHIP AND/OR MATERIALS WHEN THE LIFT IS
INSTALLED AND USED ACCORDING TO SPECIFICATIONS (EXCLUDING USL-6000, WHICH IS ONE YEAR).

THE “EXTENDED LIFETIME CYLINDER SEAL WARRANTY” (BELOW) IS APPLICABLE TO THE FOLLOWING MOHAWK LIFTS
ONLY: TWO-POST MODELS A-7, SYSTEM IA-10, LC-12, LMF-12, TP-16, TP-18, TP-20, TP-26, TP-30. SEE MOHAWK’S
“EXTENDED LIFETIME CYLINDER SEAL WARRANTY” FOR SPECIFIC WARRANTY PROVISIONS FOR HYDRAULIC
CYLINDERS.

THE “EXTENDED LIFETIME CYLINDER SEAL WARRANTY” IS AS FOLLOWS:

AS THE ORIGINAL PURCHASER OF A MOHAWK LIFT MANUFACTURED BY MOHAWK RESOURCES, LTD. YOU ARE
ENTITLED TO AN EXTENDED CYLINDER SEAL WARRANTY.

MOHAWK'S OBLIGATION UNDER THIS WARRANTY IS LIMITED TO SUPPLYING MODEL SPECIFIC CYLINDER SEALS. THE
CUSTOMER IS RESPONSIBLE FOR SHIPPING AND HANDLING OF THE SEALS. MOHAWK IS NOT RESPONSIBLE/LIABLE
FOR THE REBUILD OF CYLINDERS BY OTHERS. THIS WARRANTY IS NON-TRANSFERABLE AND RUNS TO THE ORIGINAL
PURCHASER ONLY.

STANDARD OPTIONS (ALL LIFTS):

ALL STANDARD OPTIONS OF THIS UNIT ARE GUARANTEED FOR ONE YEAR FOR PARTS, FROM THE DATE OF SHIPMENT
FROM FACTORY, AGAINST DEFECTS IN WORKMANSHIP AND/OR MATERIALS WHEN LIFT IS INSTALLED AND USED
ACCORDING TO SPECIFICATIONS.

CUSTOM LIFTS AND CUSTOM OPTIONS:

ALL “CUSTOM” LIFTS AND/OR “CUSTOM” OPTIONS ARE GUARANTEED FOR ONE YEAR FOR PARTS, FROM THE DATE OF
SHIPMENT FROM FACTORY, AGAINST DEFECTS IN WORKMANSHIP AND/OR MATERIALS WHEN LIFT IS INSTALLED AND
USED ACCORDING TO SPECIFICATIONS.

WARRANTY EXCEPTIONS (ALL LIFTS):

ADJUSTMENTS: THIS WARRANTY DOES NOT COVER CASUAL AND ROUTINE ADJUSTMENTS SUCH AS, BUT NOT LIMITED
TO: FITTINGS, SENSORS AND SWITCHES, ANCHOR BOLT RE-TIGHTENING, OR ANY SHIMMING OR ADJUSTMENTS
REQUIRED DURING A PROPER AND PROFESSIONAL INSTALLATION BY A QUALIFIED INSTALLER.

MAINTENANCE AND INSPECTIONS: IF THIS UNIT IS NOT MAINTAINED AND INSPECTED IN ACCORDANCE TO THE
RELEVANT SECTIONS IN THE USERS MANUAL FOR THIS SPECIFIC MODEL, WARRANTY IS VOID. OSHA, ANSI AND
MOHAWK REQUIRE THAT RECORDS MUST BE MAINTAINED TO PROVE THAT INSPECTIONS AND MAINTENANCE OF THIS
UNIT HAVE BEEN ROUTINELY PERFORMED BY QUALIFIED INDIVIDUALS.

ABUSE: IF THIS UNIT IS FOUND TO BE OVERLOADED (PURPOSELY OR UNKNOWINGLY), USED IN A SITUATION BEYOND
ITS INTENDED FUNCTION, NOT MAINTAINED & INSPECTED REGULARLY, USED IN AN ABUSIVE ENVIRONMENT OR
BEYOND NORMAL SHOP USAGE, THIS WARRANTY IS VOID IN ITS ENTIRETY.

NON-EXISTENT PROBLEMS: FOR SERVICE VISITS, PART REPLACEMENTS, LABOR, ETC. FOR PARTS FOUND TO BE NON-
DEFECTIVE, OR FOR A UNIT DIS-FUNCTION THAT DOES NOT EXIST, IT IS THE LIFT OWNER THAT REQUESTED THE
SERVICE VISIT WHO BEARS THE RESPONSIBILITY OF ALL RELATED EXPENSES.

BATTERIES: ALL BATTERIES CARRY THE BATTERY MANUFACTURER’S WARRANTY. MAINTENANCE REQUIREMENTS AND
ABUSE PROVISIONS ARE AS STATED BY THE BATTERY MANUFACTURER. REFER TO BATTERY MANUFACTURER’S
WARRANTY.

SPECIAL/MODIFIED INSTALLATIONS: THIS WARRANTY DOES NOT COVER “NON-TRADITIONAL” INSTALLATIONS.
INSTALLATIONS ARE TO BE DONE ACCORDING TO SPECIFICATIONS, OR THE WARRANTY IS VOID.

WEARABLE COMPONENTS: SOME ITEMS ON LIFTS ARE SUBJECT TO NORMAL “WEAR AND TEAR” AND ARE NOT
COVERED UNDER THIS WARRANTY.

NON-VEHICLE / RE-PURPOSED LIFTS: THIS WARRANTY DOES NOT COVER LIFTS THAT ARE “RE-PURPOSED” TO RAISE
AND LOWER EQUIPMENT THAT ARE NOT CONSIDERED VEHICLES.

* THIS WARRANTY SUPERSEDES ALL OTHER WARRANTY POLICIES PREVIOUSLY STATED AND IN ALL OTHER MOHAWK
PRODUCT SPECIFIC LITERATURE (MANUALS, BROCHURES, ETC.).

Rev 12/1/2015
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GENERAL NOTES & WARNINGS

RECOMMENDATIONS BY THE INDIVIDUAL USER OR USING ORGANIZATION FOR IMPROVING THIS PUBLICATION OR ANY
ASPECT OF THE PRODUCT ARE ENCOURAGED AND SHOULD BE FORWARDED IN WRITING TO:
MOHAWK RESOURCES LTD, SERVICE DEPT, 65 VROOMAN AVENUE, AMSTERDAM, NY 12010

THIS IS NOT A VEHICLE LIFTING PROCEDURE MANUAL AND NO ATTEMPT IS MADE OR IMPLIED HEREIN TO INSTRUCT THE
USER IN LIFTING METHODS PARTICULARLY TO THE INDIVIDUAL APPLICATION OF THE EQUIPMENT DESCRIBED IN THIS
MANUAL. RATHER, THE CONTENTS OF THIS MANUAL ARE INTENDED AS A BASE LINE FOR OPERATION, MAINTENANCE,
TROUBLE SHOOTING, AND PARTS LISTING OF THE UNIT AS IT STANDS ALONE AND AS IT IS INTENDED AND ANTICIPATED
TO BE USED IN CONJUNCTION WITH OTHER EQUIPMENT.

PROPER APPLICATION OF THE EQUIPMENT DESCRIBED HEREIN IS LIMITED TO THE PARAMETERS DETAILED IN THE
SPECIFICATIONS AND THE USES SET FORTH IN THE DESCRIPTIVE PASSAGES. ANY OTHER PROPOSED APPLICATION OF
THIS EQUIPMENT SHOULD BE DOCUMENTED AND SUBMITTED IN WRITING TO MOHAWK RESOURCES LTD. FOR
EXAMINATION. THE USER ASSUMES FULL RESPONSIBILITY FOR ANY EQUIPMENT DAMAGE, PERSONAL INJURY, OR
ALTERATION OF THE EQUIPMENT DESCRIBED IN THIS MANUAL OR ANY SUBSEQUENT DAMAGES.

DO NOT WELD, APPLY HEAT, OR MODIFY THIS EQUIPMENT IN ANY MANNER WITHOUT WRITTEN AUTHORIZATION FROM
MOHAWK RESOURCES LTD. CERTAIN ALLOY OR HEAT-TREATED COMPONENTS MAY BE DISTORTED OR WEAKENED,
RESULTING IN AN UNSAFE CONDITION. MOHAWK RESOURCES LTD. IS NOT RESPONSIBLE FOR DISTORTIONS, WHICH RESULT
FROM WELDING ON THIS EQUIPMENT AFTER MANUFACTURING IS COMPLETED. UNAUTHORIZED WELDING, APPLICATION
OF HEAT, OR MODIFICATION OF THIS EQUIPMENT VOIDS ANY AND / OR ALL APPLICABLE WARRANTIES COVERING THIS
EQUIPMENT.

ALL WARRANTIES APPLICABLE TO THIS EQUIPMENT ARE CONTINGENT ON STRICT ADHERENCE TO THE MAINTENANCE
SCHEDULES AND PROCEDURES IN THIS MANUAL.

KEEP ALL SHIELDS AND GUARDS IN PLACE. ENSURE ALL SAFETY MECHANISMS ARE OPERABLE. KEEP HANDS, FEET, AND
CLOTHING AWAY FROM POWER-DRIVEN AND MOVING PARTS.

WARNING
DO NOT INSTALL THIS UNIT IN A PIT OR DEPRESSION DUE TO FIRE OR EXPLOSION RISK

IMPORTANT NOTE

A LEVEL FLOOR IS SUGGESTED FOR A PROPER INSTALLATION SITE AND WILL ENSURE LEVEL LIFTING. ANY MAJOR
SLOPE CHANGES WILL AFFECT THE UNIT’S LEVEL LIFTING PERFORMANCE. IF A FLOOR IS OF QUESTIONABLE SLOPE,
CONSIDER A SURVEY OF THE SIGHT AND / OR THE POSSIBILITY OF POURING A NEW LEVEL CONCRETE SLAB SECTION.
SIMPLY STATED, FOR OPTIMUM LEVEL LIFTING, THE EQUIPMENT, AT BEST, CAN LIFT ONLY AS LEVEL AS THE FLOOR ON
WHICH IT IS LOCATED... AND SHOULD NOT BE EXPECTED TO COMPENSATE FOR DRASTIC FLOOR SLOPE DIFFERENCES.

THIS EQUIPMENT MUST BE USED ON A LEVEL CONCRETE FLOOR WITH A MINIMUM THICKNESS OF 4-1/2” ON GRADE.
THE CONCRETE MUST BE AGED AT LEAST (28) TWENTY EIGHT DAYS PRIOR TO INSTALLATION AND HAVE A MINIMUM
COMPRESSIVE STRENGTH OF 3000 PSI. DO NOT USE THIS UNIT ON ANY ASPHALT SURFACE.

DO NOT USE THIS UNIT ON A SECOND FLOOR OR ANY GROUND FLOOR WITH A BASEMENT BENEATH WITHOUT WRITTEN
AUTHORIZATION FROM THE BUILDING ARCHITECT.

CAUTION

THE EQUIPMENT DESCRIBED IN THIS MANUAL COULD BE POTENTIALLY DANGEROUS IF IMPROPERLY OR CARELESSLY
OPERATED. FOR THE PROTECTION OF ALL PERSONS AND EQUIPMENT, ONLY COMPETENTLY TRAINED OPERATORS WHO
ARE CRITICALLY AWARE OF THE PROPER OPERATING PROCEDURES, POTENTIAL DANGERS, AND SPECIFIC APPLICATION
OF THIS EQUIPMENT SHOULD BE ALLOWED TO TOUCH THE CONTROLS AT ANY TIME.

SAFE OPERATION OF THIS EQUIPMENT IS DEPENDENT ON USE, IN COMPLIANCE WITH THE OPERATION PROCEDURES
OUTLINED IN THIS MANUAL ALONG WITH THE MAINTENANCE AND INSPECTION PROCEDURES WITH CONSIDERATION OF
PREVAILING CONDITIONS.

THIS LIFT IS DESIGNED AND INTENDED FOR USAGE AND STORAGE INDOORS ONLY. MOHAWK DENIES ALL LIABILITY
AND VOIDS WARRANTY IN SITUATIONS WHERE THIS LIFT IS USED OR STORED WHERE IT IS SUBJECTED TO THE OUTDOOR
ELEMENTS AND TEMPERATURES.

THE EQUIPMENT DESCRIBED IN THIS MANUAL IS NEITHER DESIGNED NOR INTENDED FOR ANY APPLICATION ALONE OR
IN CONJUNCTION WITH ANY OTHER EQUIPMENT THAT INVOLVES THE LIFTING OR MOVING OF PERSONS.

ALWAYS CONSULT THE VEHICLE LIFTING GUIDE FOR THE PROPER LIFTING POINTS ON ANY VEHICLE. THESE GUIDES ARE
AVAILABLE FROM THE VEHICLE MANUFACTURERS. ALSO, REFER TO THE ANSI STANDARD “VEHICLE LIFT POINTS FOR
SERVICE GARAGE LIFTING,” ANSI/SAE J2184-OCT92, SAFETY MANUAL “LIFTING IF RIGHT,” ALI/SM01, AND “VEHICLE
LIFTING POINTS GUIDE” ALI/LP-GUIDE FOR PROPER POSITIONING OF VEHICLES ON LIFT.

AFTER LIFTING THE VEHICLE TO THE DESIRED HEIGHT, ALWAYS LOWER THE UNIT ONTO THE MECHANICAL SAFETIES.
THE FORMING OF GOOD OPERATIONAL WORK HABITS WILL ELIMINATE OVERSIGHTS IN THE USE OF PROVIDED SAFETY
DEVICES.



APPENDAGE:
Rev (6/12/2017)

LIFT ENVIRONMENT LIMITATIONS:

Mohawk prohibits the outdoor installation of this standard lift, which is APPROVED FOR INDOOR
USAGE ONLY, in a normal garage type environment. Any concerns in applications that expose the lift to
additional environmental effects, such as paint booths, wash bays, outdoors, high or low temperatures,
etc. must be addressed to our engineering department, where provisions could/may be made to the lift to
accommodate the area of use. Our engineering department must be made aware in advance of these
conditions and any additional code requirements that must be met.

Also, the foundation for which this lift must be installed on must comply to the minimum specifications
as set forth in this manual. Any drainage slopes in the bay where the lift is to be installed must be directed
away from the posts to prevent water accumulation at the post bases.

Standard floor requirements are contained within this manual. For installation within a seismic area, a
qualified person must be consulted to address seismic loads and other local or state requirements.

LOCKOUT/TAGOUT REQUIREMENTS:

The start switch provided with this unit must not be used as a primary disconnecting means. A separate
disconnecting means must be provided in accordance with all applicable codes. It is the responsibility of
the owner/user of this unit to provide a proper lockout/tagout device for this unit before or during
installation in conformance to ANSI Z244.1 and any local/state/national electrical codes and any OSHA
regulations.

OTHER LIFT LIMITATIONS:
All Mohawk MP-Series lifts must comply to the following criteria in order to lift a vehicle safely:

1. Proper capacity. All MP-Series lifts are designed to lift standard vehicles within their rated
capacity within the capacity of the lift rating. Any vehicles exceeding the capacity must not be
raised. Ensure that individual columns are used within their capacity and are not overloaded (ie.
heavy ended vehicles may overload the rear pair of columns).

2. Proper engagement of tires/frame: Ensure tires are fully engaging all tires or proper frame
components of vehicle. Ensure frame components used are capable of supporting vehicle.

3. Proper vehicle size: To maintain proper synchronization, vehicles must be at least 36 inches
wide (outside to outside tire dimension) and at least 36 inches wheel base (axle to axle
dimension).

4. Proper flooring. Use lifts on floors complying to required specs stated within this manual.

This lift is not intended to be driven on or off of, as this may damage the lift and the vehicle.
This lift is not intended for the lifting of people.

Care must be observed when removing any heavy components from a vehicle and thereby drastically
shifting the vehicle center of gravity (i.e. engine removal, transmission removal, etc.). The use of jack
stands at the front and rear ends of the vehicle is highly recommended when performing this type of work.

File: MP-Appen.doc
Rev: 6-12-2017



POWER SUPPLY REQUIREMENTS (AC Units)

IMPORTANT:

It is user's responsibility to provide all wiring for electrical hook-up prior to installation and to
insure that the electrical installation conforms to local building codes. Where required, it is the
user responsibility to provide an electrical isolation switch (per lockout/tag-out requirements
stated in ANSI Z244.1) located in close proximity to the lift that will enable emergency stop
capability and isolate electrical power from the lift for any servicing requirements.

The power supply connection must comply with the following.

For VAC Units, Disconnectable Cable Power Feed to Lift:

If using a plug with the flexible cable connection provided, a plug must be provided that is rated
as shown in the table below for the particular model, voltage and phase of the equipment
supplied. This plug must be of the NEMA locking type with a ground connection and must have
UL, CSA or other equivalent listing. Consult the plug manufacturer’s installation instructions for
connecting the plug to the cable. Refer to the electrical schematics in this manual for the proper
connection of the power supply to the lift. Refer below to wire color designations and proper
selection of feed cable. Consult and adhere to all local and national codes applying to the
installation and use of this product.

] . . MOHAWK RESOURCES, LTD.
VAC Wire Color Designations: MP-18 SERIES

ELECTRICAL RATINGS:

3 Phase (Standard):

Red: L1 (X) MP-18-SERIES - 2 POSTS
: 5 HP - 60 HZ
Blagk.. L2 (Y) [] 208-230 VAC, 1 PHASE, 20 AMP *
White: L3 (W) [] 208-230 VAC, 3 PHASE, 20 AMP
Green: Ground (G) [] 460-480 VAC, 3 PHASE, 10 AMP
[ 575-600 VAC, 3 PHASE, 8 AMP

1 Phase (Optional):

MP-18-SERIES - 4 POSTS

Red: L1 (X) 10 HP - 60 HZ
Black: L2 (Y) [0 208-230 VAC, 1 PHASE, 40 AMP *
White: Not Used (W) [] 208-230 VAC, 3 PHASE, 40 AMP

: [] 460480 VAC, 3 PHASE, 20 AMP
Ll Ground (G) [J 575600 VAC, 3 PHASE, 16 AMP
VAC Required Cable Specification: MP-18-SERIES - 6 POSTS
All power feed cable to this lift 15 HP - 60 HZ

208-230 VAC, 1 PHASE, 60 AMP *
208-230 VAC, 3 PHASE, 60 AMP
460-480 VAC, 3 PHASE, 30 AMP
575-600 VAC, 3 PHASE, 24 AMP

must be of Type SO, SOOW, or
SOW, rated 600 V, 90 Degree C.
The maximum length of the main
power feed cable and inter-
connection means (plugs) must MP-18-SERIES - 8 POSTS

not exceed 30 feet from the main SRR 4 B /ngH(i ST AYRILAELE]
post to the power feed box. The plug 208-230 VAC, 3 PHASE (NOT AVAILABLE}
must be provided that is rated as 460-480 VAC, 3 PHASE, 40 AMP

shown in the table below for the 575-600 VAC, 3 PHASE, 32 AMP
partICUIar mOdeI’ VOItage and phase “PUMP SIZE AND LIFT SPEED OF 1 PHASE MODELS HALF
of the equipment supplied. OF 3 PHASE MODELS TO MAINTAIN LOW AMPS,

oooo

OOoOood

PN #601-800-210




POWER SUPPLY REQUIREMENTS (DC Units)

This lift comes with (2) 12 VDC batteries in series to provide a 24 VDC system. A separate 120
VAC power supply is only required when charging the post. Each post comes equipped with a
120 VAC, 60 HZ receptacle which accepts a 120 VAC extension cord. The minimum amp draw
is 3 amps per post. Use sizes of plug, cord and power supply as follows:

Plug Requirements:
NEMA Type 5-15 (Female), 125 VAC, 2 Pole, 3 Wire Grounding, 15 Amp Rated.

Cord Requirements:
3 Wire, 125 VAC, 15 Amp Rated, Oil Resistant, Type G, SO, STO, or W. (Maximum Length is
50 feet)

Power Requirements:
115-120 VAC, 2 Pole, 3 Wire Grounding, 60 Hz, 3 Amps minimum per post. Size circuit breaker
to NEC and local codes.

WARNING: Keep in mind that branching extension cords between posts will multiply the amp
draw.
(i.e. 6 posts will collectively draw 18 amps).

NOTE THAT THESE POSTS WILL NOT OPERATE AND CHARGE AT THE SAME
TIME. REMOVE THE POWER LEADS TO THE CHARGER RECEPTACLE PRIOR
TO LIFT USAGE.



OPTIONAL EQUIPMENT

Note: Refer to Option Equipment Section in the back of this manual for specific user instructions
for option available for this lift.

The standard mobile lift is suitable to lift wheeled vehicles by the tires. It normally comes in
pairs of columns totaling 2, 4, 6 or 8 column systems. Ordering additional dummy plugs and
power cables (if AC) may enable one lift to be used in a variety of combinations
simultaneously.

A hand control pendant is available and can be connected to any column.

For AC models, the standard power supply requirements for the MP-18 series mobile lifts is 208-
230 VAC, 3 phase. Optional power supply configurations of 208-230 VAC, Single Phase or 480
VAC, 3 Phase or 575 VAC, 3 Phase are available upon request. Note: Refer to Power Supply
Requirements section in this manual for availability with respect to post configurations.

If it is desired to raise the vehicle by the frame, this can be done by using optional chassis lifting
beams or optional frame contact adapters. The chassis lift beam fits into the cradle where the
tire would normally fit and spans between a pair of columns. Frame contact adapters convert a
pair of mobile lift columns into a 2-column frame engaging lift. Refer to the ANSI standard
“Vehicle Lift Points for Service Garage Lifting,” ANSI/SAE J2184-Oct92, safety manual
“Lifting if Right,” ALI/SM01, and “Vehicle Lifting Points Guide” ALI/LP-Guide for proper
positioning of vehicles on lift.

If it is desired to raise fork trucks, a fork truck adapter Kit is available, which converts a pair of
mobile lift columns into a 2-column pad engaging lift.

For lifting applications involving side wing plows or RV’s with side extensions, where the forks
of the mobile lifts can not reach to the tires, wing plow adapters are available. These adapters
span between a pair of columns to achieve engagement of the tires in the same manner of the
column forks.

For lifting of vehicles with dual tires, floatation tires, or “super singles”, longer forks are
available. Note that the longer fork lifts have reduced capacity.

Jack Stands are also available that support the vehicle in the raised position for maintenance or
to permit using the lift for other vehicles.

NOTE:
The use of any adapters on this lift may reduce the capacity of this lift. Refer to the capacities of
the adapters used.

WARNING!

Use only options manufactured by MOHAWK RESOURCES LTD with this lift.
Options manufactured by others and used on this lift may result in bodily harm,
damage to lift and other equipment, and will void lift warranty, Mohawk
Resources Ltd liability, and the ALI certification of the lift.
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DESIGN AND CONSTRUCTION

The standard mobile lift is suitable to lift wheeled vehicles by the tires. It normally comes in
pairs of columns totaling 2, 4, 6 or 8 column systems. Each column consists of a rigid frame of
three-wheel design for maneuverability, lifting carriages with tire forks, control panel, electric-
hydraulic power unit, and hydraulic cylinder.

Two of the wheels are spring loaded and in fixed positions on the column base. The third wheel
is steerable and hydraulically operated, permitting movement of the unloaded columns, but
allowing the column to sit firmly on the floor before a load is applied.

For DC Models that use battery power, each post is identical except for post identification (Post
ID), and each has communication outlets to attach to the other posts, forming configurations
from 2 posts all the way up to 8 posts (see lift setup).

For AC Models, any single Master Column (#1, #3, #5 or #7) accepts the incoming electrical
supply to the Master Column Panel and has electrical outlets for the remaining columns. Only
one incoming power supply is to be used.

When the lift is raised or lowered in the “synchronized” mode the actual movement of each
carriage is counted by each post’s PLC (programmed logic controller). If the movement of any
carriage exceeds that of any other carriage in the system, the carriage is slowed down or stopped
until the others catch up.

Each post houses the same controls, enabling the user to control the whole lift, a single post or a
post-pair combo at any post desired. Post Pairs are designated as Post #1&2, #3&4, #5&6 and
#7&8, regardless of where they are physically placed in the system.

A hydraulic cylinder, powered by an electric-hydraulic pump unit, controls the carriage
movement. There is an internal relief valve on the pump unit, which prevents overloading of the
carriage.

A separate automatically engaging back-up mechanical safety lock latch prevents lowering of
the carriage in the event of failure of the hydraulic system.

All movement controls are of the “vigilance control” type which are operable only as long as
the operator is depressing the button. As soon as the button is released the command for motion
will stop.

All columns have controls for synchronized or individual column movement, plus an
“Emergency Stop”.

Depressing the Emergency Stop button will stop all columns immediately and will not permit
any column movement until the depressed button is reset.

10



MOBILE LIFT SET-UP

THOROUGHLY READ THIS SECTION BEFORE OPERATING THE LIFT. IF YOU HAVE
ANY QUESTIONS GET THEM ANSWERED BEFORE PROCEEDING. REFER TO
ANSI/ALI ALIS “SAFETY REQUIREMENTS FOR INSTALLATION AND SERVICE OF
AUTOMOTIVE LIFTS.”

1.

Be sure that the floor is strong enough to support the lift before operating. Do not use the
lift on asphalt surfaces, as the lift will sink (cause depressions in the asphalt) if the vehicle is
on the lift for any extended period of time. Minimum recommended flooring is 4 %" thick
concrete with 3000 psi compressive strength on grade.

If it is necessary to use the lift on an asphalt surface, it is recommended to use a steel plate, a
minimum thickness of 3/8” (8mm) which extends a minimum of 6” on all sides beyond the
support points of the base of the lift. This will minimize sinking effect if the vehicle is
raised for an extended period of time.

Be sure that the surface of the floor is relatively flat. If there is a slope of more than 3
degrees (1 inch decline over 20”) do not operate the lift. Relocate to a flatter surface.

Verify adequate ceiling clearance to raise the vehicle without the top of the vehicle coming
in contact with any obstruction. If necessary, measure the lowest point to determine how
high you can raise the vehicle. Minimum height required is tallest vehicle height plus 67”

Drive the vehicle to the working spot. Do not drive the vehicle over the cables of the lift.
The cables should be arranged in a “U” shape around the entry of the vehicle or the cables
should be disconnected and stored before moving the vehicle.

Ensure posts pairs are opposite each other at each axle (Post Pairs are 1&2, 3&4, 5&6,
7&8). Push the cradle forks of each post around each tire. Be sure to push them in as far as
possible. The wheel rim should be larger than the opening in between the forks. The posts
should be centered with the tires, avoiding any offset loading of the posts. See figure below.
Ensure that fork pins are placed in holes at fork tubes.

ALWAYS SHIFT FORKS

—>h M

AGAINST EACH TIRE
BEFORE LIFTING

PT. #501-800-208
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6. Press the release lever to lower all jacking wheels on back of all posts after positioning.

7. Connect the communication cables from post to post in a daisy-chain fashion. For example:
Posts 1 to 3 to 4 to 2 for a 4-post setup. Place dummy plugs (one red and one yellow if AC
unit) at the posts at the end of the chain. (See figure below) Note: this lift will not power up
or function properly unless all communication cables and both dummy plugs are connected.

MP-SERIES POST CONFIGURATIONS

MOST COMMONLY USED COMBINATIONS SHOWN
OTHER COMBINATIONS AVAILABLE (REFER TO USER MANUAL)

2-POST CONFIGURATION 4-POST CONFIGURATION

COMMUNICATION COMMUNICATION
GABLE GABLE
R e
=n®] {

VEHICLE [l

DUK Y
PLUG

RED
oMy L

PLUG

COMIMUNICATION

WARNING!

FAILURE TO SETUP AND CONNECT POSTS AS
SHOWN ABOVE MAY RESULT IN BODILY INJURY
AND/OR DAMAGE TO EQUIPMENT.

VEHICLE
ENTRY

6-POST CONFIGURATION

CORMMUNIGATION
CaBLE

¥ ELLOWY
[T

FLUG

NOTES:

1. CONNECT ALL COMMUNICATION CABLES,
DUMMY PLUGS, AND POWER CABLES AS
SHOWN ABOVE FOR THE CONFIGURATION
USED.

2. ENSURE THAT ALL CONNECTIONS ARE
SECURE AND LATCHED.

3. PAIRED COLUMNS WILL ALWAYS ACT AS
PAIRS, REGARDLESS OF WHERE THEY ARE
LOCATED WITHIN THE SYSTEM. PAIR
COMBINATIONS ARE AS FOLLOWS:

POST #1 & #2
POST #3 &#4
POST #5 & #6
POST #7 & #8

4. CONSULT MANUAL FOR SETUP AND

CONNECTIONS FOR 8-POST CONFIGURATION.

CABLE
COMEUNICATION

COMMUNICATION
CABLE

COMMUNICATION

il

VEHICLE
ENTRY

YELLOW
b oy

FLUG

RED
DUy ]
P/N #801-800-188 PLUG

8. IF AC Lift, connect the power cable to the appropriate master column. (See figure above)

9. IF DC, unplug all power leads to chargers on all posts.

12



MOBILE LIFT OPERATION

Perform Lift Setup as stated in previous section.

Disengage all E-STOP buttons at each post by turning them clockwise to release them. If
AC Lift, turn on the main switch to the lift at the powered column (column that has the main
power cable connected to it). If DC Lift, each individual lift column will need to be turned
on.

Notice that the displays will indicate which posts are communicating in the system. Verify
this configuration to continue operation. The system is now ready to operate.

SINGLE WHEEL OPERATION

Go to each wheel and engage each tire with the forks. To raise only a single wheel, turn the
selector switch to SINGLE at the post that control is desired, while pressing the RAISE
button. The SINGLE operation is to be used only to initially engage the tires and for slight
equalization adjustments.

During lift operation, is single wheel lifting, lowering or parking is desired, turn the selector
switch to SINGLE at the post that control is desired, while pressing the RAISE button.

BE VERY CAREFUL WHEN DOING THIS OPERATION THAT THE VEHICLE
REMAINS STABLE AND THAT THE SIDE OF THE VEHICLE DOES NOT COME IN
CONTACT WITH THE COLUMN.

NOTE: If the SINGLE switch is released while the UP or DOWN button is still pressed the
hoist will operate in default ALL synchronized mode (All posts will be controlled).

RAISING ALL WHEELS

This lift controls default to controlling ALL the columns in the system (selector switch is
spring returned to ALL). Press the RAISE button to raise the lift. Keep the pressure on the
button until the vehicle is raised to the desired position. If necessary, use a second person to
observe the area not seen by the operator.

. PARKING ALL WHEELS (ON MECHANICAL LOCKYS)

This lift controls default to controlling ALL the columns in the system. Press the PARK
button to lower the lift onto the mechanical locks. Keep the pressure on the button until the
vehicle is completely lowered onto the locks. If necessary, use a second person to observe
the area not seen by the operator.

. LOWERING ALL WHEELS

This lift controls default to controlling ALL the columns in the system. Press the LOWER
button to lower the lift. Keep the pressure on the button until the vehicle is lowered to the
desired position. If necessary, use a second person to observe the area not seen by the
operator.

NOTE: If lift in park position (on mechanical locks), you will have to raise lift off of locks
first, then lower. Lift will not automatically rise off of lock when pressing lower.
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NOTE: IF FOR ANY REASON, THE LIFT BECOMES INOPERATIVE IN THE
RAISED POSITION WITH A VEHICLE ON IT, CONTACT YOUR LOCAL
MOHAWK REPRESENTATIVE OR THE MOHAWK FACTORY.

8. PAIR OPERATION
To raise, lower or park only a pair of wheels, turn the selector switch to PAIR at the post
pair that control is desired, while pressing the RAISE, LOWER or PARK button.

NOTE: Be sure that the set of wheels on the ground is free to move as the effective distance
between the front and rear wheels becomes less as one pair of wheels is higher or lower than
the other pair. Keep the height difference between pairs as low as practical.

NOTE: If the PAIR switch is released while the UP or DOWN button is still pressed the
hoist will operate in default ALL synchronized mode (All posts will be controlled).

9. RESET OPERATION (if needed)
To re-establish a respective post-to-post synchronized state of the lift (whether all carriages
are perfectly level with each other or not), press and hold the RESET button for 10 seconds.
The system will then think that all posts are level with each other in the relative state that
they are in. This feature is often used after major SINGLE and PAIR operations have altered
the synchronized state and the user wishes to re-establish level condition. This feature is
also used to turn off faults.

LIFTING EXAMPLE:
Now that all the setup and operations instructions have been presented, an example of a typical lifting
application is shown using an DC unit:

A mechanic is to perform maintenance on a school bus. He drives the vehicle into the bay. He then
unplugs any power cables to the charger inlets on all of the posts to be used. He jacks each post with the
pallet jack and moves them to each of the tires in the post configuration shown in the setup diagram.
Pushing the posts firmly against the tires, he checks to ensure that the forks are slid inward as far as
possible to engage the tires. He presses the pallet jack release on each column. He then connects the
communication cables and dummy plugs to all the posts as shown in the setup diagram.

He is now ready to use the lift. He turns the main switch to “Operate Lift” and releases the E-Stop Button
on each post of the system. Once this is done, all the displays should illuminate. He reads the post
communication screen to verify that all the columns are present and accounted for on the display. He
presses the appropriate button on the screen to verify the post set-up. The lift system is now ready to
operate.

The mechanic then goes to each post and presses UP and SINGLE for a short moment to engage each tire
with the forks until the spring loaded wheels of the post retract and the post feet are flattened on the floor.
(The SINGLE function is to be used for slight adjustments and to initially engage the tires ONLY). The
mechanic then presses UP and raises the vehicle to the desired height. Then the PARK button is pressed
and held until the vehicle stops on the mechanical locks.

The mechanic is now able to work on the vehicle. Once done, he presses UP to lift the vehicle off of the
mechanical locks. The DOWN button is pressed to lower the lift to the ground. If any adjustments where
made (like SINGLE or PAIR) which made the lift level vary from the floor level, the lift may experience
a fault when lowered to the floor. Pressing RESET will clear this fault and allow further lowering. Also,
reversing the adjustments by pressing SINGLE or PAIR will allow the user to lower the lift fully to the
floor.

Once vehicle is fully lowered, cables are stored and posts are jacked up and pulled away.
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LIFT FINAL CHECKOUT (AFTER INSTALLATION):
REV (9/1/2012)

THIS PROCEDURE OUTLINES THE FINAL CHECKS TO MAKE AFTER INITIAL INSTALLATION OF THE LIFT
UNIT.
REPEAT THIS PROCEDURE IF THE LIFT IS RELOCATED.

AFTER THE LIFT IS FULLY ASSEMBLED, RAISE THE LIFT EMPTY A FEW TIMES TO VERIFY:
e PROPER POWER INPUT TO ALL POSTS (NOT APPLICABLE TO DC COLUMNS)

PROPER COMMUNICATION OF ALL POSTS IN SYSTEM

POST RECOGNITION OF ALL POSTS IN SYSTEM

ALL POSTS RAISING SMOOTHLY AND ALL SYNCHRONIZED

NO LEAKS PRESENT AT ANY FITTING JUNCTIONS

LOCKS ARE ENGAGING ON ALL POSTS SIMULTANEOUSLY AS LIFT IS RAISING

LOCKS ARE DIS-ENGAGING ON ALL POSTS WHEN LOWERING BUTTON DEPRESSED.

LOCKS ARE RE-ENGAGING AFTER DIS-ENGAGED.

LIFT IS NOT DRIFTING DOWN WHEN RAISED (RAISE LIFT, THEN STOP, AND VERIFY DRIFT DOWN OF

CYLINDERS)

e NO VIBRATIONS FROM LOOSE CLAMPING, ETC.

ONCE THIS IS COMPLETE, LOCATE A REPRESENTATIVE VEHICLE INTO THE LIFTING AREA.

USE A VEHICLE THAT WEIGHS AT LEAST 50 PERCENT OF THE CAPACITY OF THE LIFT.

OBSERVING LIFTING PROCEDURES CONTAINED IN THIS MANUAL TO POSITION THE VEHICLE ONTO THE
LIFT.

RAISE LIFT APPROXIMATELY 1 FOOT. VERIFY THE FOLLOWING:
e ALL POSTS RAISING SMOOTHLY AND ALL SYNCHRONIZED
e NO LEAKS PRESENT AT ANY FITTING JUNCTIONS
e LOCKS ARE ENGAGING ON ALL POSTS SIMULTANEOUSLY AS LIFT IS RAISING (SOME VARIANCE
EXPECTED)
e LIFT ISNOT DRIFTING DOWN WHEN RAISED (RAISE LIFT, THEN STOP, AND VERIFY DRIFT DOWN OF
CYLINDERS)
e NO VIBRATIONS FROM LOOSE CLAMPING, ETC.
PRESS PARK. VERIFY THE FOLLOWING:
e ALL POSTS LOWERING ONTO LOCKS
RAISE LIFT A FEW INCHES, THEM PRESS LOWER. VERIFY THE FOLLOWING:
e ALL POSTS LOWERING SMOOTHLY AND ALL SYNCHRONIZED
e NO LEAKS PRESENT AT ANY FITTING JUNCTIONS
e NO VIBRATIONS FROM LOOSE CLAMPING, ETC.
e LOCKS ARE NOT RE-ENGAGING WHILE LOWERING
RAISE LIFT TO FULL STROKE. VERIFY THE FOLLOWING:
e ALL POSTS RAISING SMOOTHLY AND ALL SYNCHRONIZED
e NO LEAKS PRESENT AT ANY FITTING JUNCTIONS
e LOCKS ARE ENGAGING ON ALL POSTS SIMULTANEOUSLY AS LIFT IS RAISING (SOME VARIANCE
EXPECTED)
e LIFT ISNOT DRIFTING DOWN WHEN RAISED (RAISE LIFT, THEN STOP, AND VERIFY DRIFT DOWN OF
CYLINDERS)
e NO VIBRATIONS FROM LOOSE CLAMPING, ETC.
LOWER LIFT ONTO LOCKS. VERIFY THE FOLLOWING:
e ALL LOCKS ARE ENGAGING UPON DESCENT
e PROPER SYNCHRONIZATION OF TRACKS
RAISE LIFT 3 INCHES, THEN LOWER VEHICLE TO FLOOR. VERIFY THE FOLLOWING:
e ALL POSTS LOWERING SMOOTHLY AND ALL SYNCHRONIZED
e NO LEAKS PRESENT AT ANY FITTING JUNCTIONS
e NO VIBRATIONS FROM LOOSE CLAMPING, ETC.
e LOCKS ARE NOT RE-ENGAGING WHILE LOWERING

ENSURE THAT ALL MANUALS AND OTHER INSTRUCTIONAL MATERIALS ARE DELIVERED TO
OWNER/USER/EMPLOYER.

ENSURE THAT USERS ARE INSTRUCTED IN THE SAFE AND PROPER USER OF THE LIFT.

THIS ENDS THE FINAL CHECKOUT OF LIFT.

File: Final Checkout MP-Series.doc

15



AUTOMOTIVE LIFT SAFETY TIPS

Post these safety tips where they will be constant reminder to your lift operator.
For information specification to the lift, always refer to the lift manufacturer’s manual

1.

2.
3.

10.

11.

Inspects your lift daily. Never operates if it malfunctions or if it has broken or damaged
parts. Repairs should be made with original equipment parts.

Operating controls are designed to close when released. Do not block open or override them.
Never overload your lift. Manufacturers rated capacity is shown on nameplate affixed to the
lift.

Positioning of the vehicle and operation of the lift should be done only by trained and
authorized personnel.

Never raise vehicle with anyone inside it. Customers or bystanders should not be in the lift.
During operation.

Always keep lift area free of obstructions, grease, tools, trash and other debris.

Before driving vehicle in lift area, position arms and posts to provide unobstructed clearance.
Do not hit or run over the lift arms, adapters, or axle supports. This could damage the lift or
vehicle.

Load vehicle on lift carefully. Push the cradle forks of each post around each tire. Be sure to
push them in as far as possible. The wheel rim should be larger than the opening in between
the forks. The posts should be centered with the tires, avoiding any offset loading of the
posts. Verify by raising lift until forks engage tires to ensure secure contact. Raise lift the
desired working heights. CAUTION: if you are working under the vehicle, lift should be
raised high enough for locking device to be engaged.

Note that with some vehicles, the removal (or installation) of components may cause a
critical shift in the centre of gravity and results in raised vehicle instability. Refer to the
vehicle manufacturer’s service manual for recommended procedures when vehicle
components are removed.

Before lowering lift, be sure tool trays, stands, etc. are removed from under the vehicle.
Release locking devices before attempting to lower lift.

Before removing vehicle from lift area, position lift arms and supports to provide and
unobstructed exit (refer back to No. 7)

These “Safety Tips” along with “Lifting it Right” a general lift safety manual, are presented as
an industry service by the Automotive Lift Institute. For more information on this topic, writes
to ALI, PO Box 85, Cortland, NY 13045
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MAINTENANCE INSTRUCTIONS

1. The channel sections where the carriage bearings ride against should be cleaned and
lubricated twice a year (once every 6 months) using a light lubricant (WD-40). The
channel sections where the slide blocks ride against should be cleaned and lubricated
twice a year (once every 6 months) using a light lubricant (WD-40).

2. The main carriage bearings are factory lubricated and may require additional periodic
lubrication. If additional lubrication is desired, it is recommended to use CAM2 -
Multipurpose #2 Grease (Part No. 86035) or equivalent. Use approximately 2 oz. per
bearing.

3. Weekly, or whenever the hoist is used after any extended down time, the power supply
and communication cables should be checked to make sure that there are no nicks or cuts
which may reduce or compromise the insulation. Use a de-greasing cleaner to clean all
cables so they maintain their visibility (Ensure cables are disconnected when cleaning
them and do not spray cleaner on end connections). Also, check visually the hydraulic
line connections for leaks and tighten or repair as necessary.

4. The hydraulic fluid should be changed once every two years using new Dexron 111 ATF.
Drain the reservoir tank only when the carriage is in the lowered position. Fill with 3.25
US gallons per reservoir.

5. Every three months check shap rings on wheels and carriage lock. Apply a light coating
of lubricant to pins as needed (WD-40).

6. In case of electrical break down have qualified service personnel service the lift using
only factory direct replacement parts.

7. Call your Distributor or Factory direct if you have any questions with regards to
operating the lift or need of replacement parts.

NOTE:

ONLY TRAINED LIFT SERVICE PERSONNEL ARE PERMITTED TO
REPLACE WORN OR BROKEN PARTS.

REPLACE FAULTY PARTS WITH GENUINE MOHAWK
RESOURCES LTD. FACTORY DIRECT PARTS ONLY.
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EXPLANATION OF ELECTRICAL SYSTEMS

AC Electrical Power System

There are two types of columns with this system, master and slave. The only difference between
them is that the master columns allow main power entry and main power control. Once the
power is feed a master column, a low power 24 VAC signal is sent through the system to detect
if the following conditions are met:

1. The main switch of the master column with the power cable connected is turn on.
2. All the communication cables are connected to all the columns in the system.
3. Both dummy plugs are connected at the ends of the system.

Once these conditions are met, the main power contactor at the powered master column is
activated, allowing power distribution to all the columns in the system. Power is provided to all
the PLCs (programmed logic controllers) in the system. Once the PLCs are powered, they
“search” for each other, establishing a network for synchronizing and controlling the lift as a
system.

DC Electrical Power System:

All columns in this system are identical and need to be connected and individually turned on to
be active within a lift system. Power is derived from (2) 12 VDC batteries in series, providing
24 VVDC for each post. No power is transmitted from column to column, only communication.

Each post also comes provided with its own dual bank battery charger. An outlet on the side of
the box is provided to power the battery charger. Power must be removed from the battery
charger outlet to allow usage of the column. If power is present at the battery charger outlet, the
post will not turn on. This is to prevent using the lift while it is charging, which could
potentially damage the batteries and the charger.
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EXPLANATION OF TOUCHSCREEN COMPUTER
SYSTEM

SYSTEM ACTIVATION:

With respect to controls, all posts on this system are identical (on AC posts, there are master or
slave columns, only difference being power feed). After the posts are connected as described in
the lift setup, the lift is ready to be activated. As each post is turned on, they “search” for each
other, establishing a shared network for synchronizing and controlling the lift as a system. For an
AC unit, it is only necessary to power up the powered column. For a DC unit, it is necessary to
turn on each individual column in the system.

The first thing the user must do to
operate the lift is to verify that the
network is detecting the desired
number of columns to use. Post
presence will be affected by how
many posts are connected in the
system, if they are connected properly
(see lift setup), if the dummy plugs
are connected properly (see lift
setup), and if they are turned on (to
“Operate Lift”). Pressing “YES” will
allow the user access to continue with
the system usage.

post numbers match th
continuing. If not, che

Example Screen shows lift with 4
posts present in system, Post #1, #2,
#3, and #4. Pressing “YES” will allow user to continue.
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SYSTEM LOGIN:

After the post configuration is accepted, the Security Control screen will appear. The lift’s
password mode may either be “ENABLED” or “DISABLED”, depending on Supervisor setup
(described later in Supervisor Screens).

If it is displaying “ENABLED”, the
Security Control user will need to enter a password,

Flj'";'"'fl“ depending on the level of security
— Eators S aiing: they wish to access the lift system. If
Distributor ) - it is just a normal user, a user login
Login would be required. If it is factory
Inspection Screens personell trying to access factory

Supervisor settings, a factory login would be
Login Pas 3 required. Supervisors would have
: Lift Cyc their own login as well. All levels of

User Basic Lift Settings login will obtain access to lift
Lagin controls, but may not provide the
Lift Usage same level of access to setting menus.

Once login is accepted, press the “GO
TO MENU” or any lift operational
controls to continue.

d bode;

Go To Menu

If the screen is displaying “DISABLED”, press the “GO TO MENU” or any lift operational
controls to continue. No password is required.

MAIN MENU:

Once the Main Menu is obtained, the user has various options. The user may access Factory,
Supervisor, Maintenance, or Weight
F Display screens, or access the
_ Security Level screen again. Some
o= JOHN DOE User #2 may not be accessible without the
- proper level of login clearance (i.e.
the Factory Setup menus are only
accessible after a factory login).

Menu Screen

To operate the lift, the user may
either press “GO TO RUN SCREEN”
or press any operation control (Up,
Down, or Unlock) and the lift will
begin operating, and produce the Run
Screen.
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OPERATION OF SYNCHRONIZED LIFTING OR LOWERING

Each PLC (programmable logic controller) is “addressed” which establishes its identity on the
network. For example, post #1 has a PLC with address #1, etc. Once communication of the
network of PLCs is established, each PLC senses control and position inputs from each other. Be
aware that pairs are designated as post #1&2, post #3&4, post #5&6, and post #7&8,
regardless of where they are physically placed in the system. Follow the setup diagram as
shown on the lift column. (See Lift Setup)

The height of each carriage above floor level is measured by string potentiometers (see next
section) and compared to the other carriages by the PLC network. During raising, if any one
carriage position is higher than the lowest carriage, the higher (fastest) one slows down or stops
to allow the lowest (slowest) one to catch up. During lowering, if any one carriage position is
lower than the highest carriage, the lower one slows down or stops to allow the highest one to
catch up. This is all done by shifting motor contactors and proportional solenoid valve.

When lifting in Pair or Single mode, relative counting is not done, resulting in the PLC’s seeing
a “synchronized” state after this adjustment is made. There are limits on how far the lift will
allow a Single post to raise/lower, and how far a Pair of posts can raise/lower relative to the rest
of the system.

If you turn off the unit or press the Emergency Stop button, the computer position for each
column is still retained and the columns will still maintain synchronized relative positions.

FUNCTION OF STRING POTENTIOMETER (String-Pot)

There is a string potentiometer (string-pot) mounted on the top of each column, and connected to
each carriage, which senses the movement of the carriage. The string-pot sends an absolute
analog (4-20mA) signal to the PLC as the string is pulled in and out of the sensor. This signal is
absolute, which means that the lift will always know the height of the lift, even when powered
off and on again. This signal is directly translated into height position and can be witnessed by
viewing the “Height in Inches” on the RUN SCREEN. If raising or lowering is not possible,
manually pulling the string-pot cable, while the unit is powered and displaying the RUN
SCREEN, will enable you to see the height changes, verifying functionality of the potentiometer.
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THE RUN SCREEN:

Post# 1 F Locked Post # 1 F | Locked

5400 8000 g 5400 §000

GoTo *+f-h % el LA GoTo

benu Screen § it svel | o400 |Reset | Menu Screen

The RUN SCREEN displays a lot of information about the lift status.
Post # : Displays the post address of the viewed column.

“Locked” (If present): If seen on top right, verifies that there is no hydraulic load on the lift. It
is either fully lowered or fully lowered on mechanical locks.

Battery Level Bars (on DC Units Only): Displays battery level of the individual 24 VVDC
column. Left Bar displays instantaneous voltage. Right Bar displays lowest batter level seen
while running. When right bar is within yellow zone, lift is at a warning stage and should be
charged. When right bar reaches red zone, lift will not operate until fully charged.

“Battery Level” (on DC Units Only): Displays the instantaneous voltage for the individual 24
VDC column.

“System Ready””: Will display errors/faults on this banner if present.
“Height in Inches”: Will display the current post height in inches.
“Post # XX Weight”: Will display the load on the viewed column only (+/- 5%).

“Total Weight ALL Posts”: Will display the total added load on all columns of the system (+/-
5%).

“NORMAL Speed ON/OFF”: Press to achieve normal lifting/lowering speed.
“SLOW Speed ON/OFF”: Press to achieve slower lifting/lowering speed.
“HELP”: Provides further information in the event of any errors or faults.

“RESET”: Will reset the current level state of the lift to override any out of level issues. Must
be pressed for at least 5 seconds to activate.

“GO TO MENU SCREEN”: Will send user back to MAIN MENU.
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Weight Display Screen

This screen will display the weight on each post in the system and the total weight on the lift
system. (Note the tolerance of +/- 5% in weights shown). This weight does not deduct the weight
of added lift accessories or adapters, such as chassis lift beams.

Weights *

B325

' :1ht-

kenu Screen

Factory Setup Screens:
These screens only accessible when security mode entered as factory with factory password.

Factory
Setup 1

18000

GoTo

Menu Screen

hA : een SHo 123.00

These screens allow the ability to alter and/or view factory settings, such as:
Post Capacity

Serial Number

Pressure Calibration / Linear Potentiometer Calibration

Maximum Height Limit

Out of Level Parameters

Battery Warning Levels

23



Maintenance Screens:

These screens are accessible only with Factory, Supervisor or Distributor clearance.

The first two screens provide service contact information, serial number, inspection dates and lift
cycles.

The third screen and beyond provide alarm history information, providing information on the last
20 fault occurrences. There is also an 1/O status screen which gives feedback on all buttons and
input devices on the post to assist in troubleshooting.

ACE LIFTS

888-1234

Alarm History 1
01/01/04 00:00 AM| Pr o Problem
0101104 00:00 AM| Communication Problem Detected

01/01/04 00:00 AM)| AC Motor Overload - Po
0140104 00

01401/04 00:00 AN Lock Did Mot
r 1 GoTo

| Return
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Supervisor Screens:
These screens are accessible only with Supervisor or Factory clearance.

Curent User: #9  SUpervisor S¢ 2

User #4

B DAVE SMITH eIV e Nome MLEE : - Ehae
IAVE Sk Change
= JOHN DOE er W Change ;

JOE SMITH e 2, [y croro- -
— : < S AN SE1 I**** Change
o [ E & yord
S E Change "
= RN BOB . e - Change

EEET N Change

d
6
d

Return To Menu llzer Data Next Screen Retumn To Menu Frev Screen

Enabled

s to Change

Retumn To Menu

Within these screens, the Supervisor can setup various users with user names and passwords (up
to 8 users). The 3 setup screen allows the Supervisor to designate if the lift is to be used only
with Passwords or in Free to use mode (without passwords). The lockout time can also be set.
This is the time the lift can remain idle before a new password is needed to use it again. User
maximum height can be set here as well can be set for a value less than the maximum lifting
height (i.e. for low ceiling clearance).

From the 1° screen, the Supervisor can access the User Data, which will provide individual
usage data for each user that is designated in the supervisor settings. This can be a very useful
tool for tracking an individuals usage of the lift.

29480.00
User #1

JOHN DOE

Return To Menu
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ERROR MESSAGES:

There are a variety of error messages that may display if certain situations arise.

Most often, a “Locks Not Engaged” screen will show if the
lift is raised and not lowered completely on the mechanical
locks. Other errors would be witnessed on the RUN SCREEN
in the red banner in the center of the screen. There might be
more than one error occurring. If this is the case, the display of
the errors will alternated in the red banner. In the event of an
error/fault, pressing the HELP button on the screen will
provide additional assistance on why the error/fault occurred
and what can be done to correct it. See below for a sample of
various errors and their help screens.

sdale Help " AC Motor Overload Help
ay

5 H||:|pn=d
oad.

: ed to be adj
if additional ity

communication with a pos
and dumny plugs for pr

For AC Systems. the unit uses one Dummy Plug & and one
Dummy F'Iug B.

on the incoming power cable
IF this

a0

Height Sensor Help

lost feedback from the height
top of the post.

plug from
ted to b
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Low Battery Help Out Of Level Help

24D, i a3 detected that columng are out of

e the
level.

na diagram

h the
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TROUBLE SHOOTING

START-UP (AC Units):

Problem: Upon power up, screen does not illuminate.

Solutionl: Check to see that all communication cables are connected, dummy plugs are
connected, all E-Stop buttons are released, power cable is connected, and main power switch is
on at powered post.

Solution2: If Solution 1 does not produce results, have qualified electrician verify main power
coming into system matches power requirements of lift. Check for tripped circuit breaker.

Solution3: If Solution 2 does not produce results, check for these items in the following order
when lift power feed is unplugged. Check for tripped circuit breaker in powered master post,
Verify 24 VDC power supply is powered in powered master post, Check for faulty 24 VDC
relay of powered master post, Check for faulty coil in power contactor (large) in powered
master post. Consult with qualified electrician.

Solution4: If Solution 3 does not produce results, check for Faulty E-Stops. Unplug power from
system. Connect all communication cables, remove both dummy plugs, and release all E-Stop
buttons. Verify continuity between pin 8 of one end of the system and pin 8 of the other end of
the system. If continuity not present, probable faulty E-Stop in one of the posts or possible
faulty communication cable. Remove posts from system to “home-in” on which post (or cable)
is producing the problem.

Solution5: If Solution 4 does not produce results, check for Faulty communication cable.
Verify continuity between pin 9 of one end of the system and pin 9 of the other end of the
system. Verify continuity between pin 10 of one end of the system and pin 10 of the other end
of the system. If continuity not present, possible faulty communication cable. Check each cable
for pin to pin continuity.

Problem: Upon power up, after login, red bar on screen shows “incorrect power phase”

Solution: This is a power fault, which indicates that the power feed lines are reversed rotation.
Have a qualified electrician reverse 2 lines of the incoming power to the lift.

Problem: Upon power up, red bar on screen shows “motor overload fault”
Solution: This is a motor overload fault, which indicates that the overload has tripped for the

post that is blinking. Turn unit off and wait a minute or two until the overload resets itself
automatically.
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DURING OPERATION:
Problem: After power up, not all posts are not shown on activation screen.
Solutionl: Verify that all posts in system are turned on to “Operate Lift”. (DC Lift)

Solution2: Check for proper communication cable and dummy plug connection of all posts.
(See lift setup)

Solution3: Possible faulty communication cable or dummy plug. Consult Mohawk Service
department.

Problem: Lift stops and red bar on screen shows message.

Solution: This indicates a fault. Press the “HELP” button on the screen for more information on
a remedy and possible cause. Refer to ERROR MESSAGE section of this manual.

Problem: Lift jack not raising lift or lift jack not collapsing when loaded.

Solution: Lift jack relief valve needs to be adjusted. Turn relief set screw clockwise to increase
lifting ability of jack. Turn relief set screw counter-clockwise to reduce lifting ability of jack.
See illustration in back of manual.

Problem: There is more than 1-1/2” height difference between carriages.

Solution: This may be due to the fact that one column was operated on SINGLE before
operating the unit in the ALL mode. This may also be due to operating in the PAIR mode before
operating in ALL mode.

Problem: Carriage is lowering on its own.

Solutionl: Check that there are no oil leaks by checking around the column. If so, repair the
leak condition.

Solution2: If Solution 1 does no produce results, check for leakage of cylinder piston seals.
Remove black plastic vent tube from power unit reservoir tank port and see if any fluid is
flowing out. If so, cylinder piston seals are leaking. Contact Mohawk’s Service department.

Solution3: If Solution 2 does not produce results, the lowering valve(s), located on the power
unit may have collected some dirt, preventing them from sealing properly. Make sure that the
carriage is lowered to floor level in order that there is no pressure in the system. Disconnect the
power so that no one can start the unit. You can now remove the lowering valve(s). Disconnect
the electrical leads from the solenoid using a screwdriver to remove the screw holding the two
mating connectors. Remove the lowering valve(s) from the power unit and check to see that
there is no foreign material in the valve ends, which prevent the balls from sealing. Remove the
foreign material. If you cannot find any problem, replacement of valve may be required.
Contact Mohawk’s Service department.

Problem: Lift not raising load.
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Solutionl: Lift may be overloaded. Verify weight on column by viewing screen. Remove
weight if in excess of lift capacity.

Solution2 Relief valve may be out of adjustment. Contact Mohawk Service dept.
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MODEL.:

SERIAL NUMBER:

DATE OF INSTALLATION:

SERVICE CHART

DATE PART REPLACED / SERVICED SERVICE SERVICED BY
COMPANY
MAINTENANCE CHART
DATE MAINTENANCE PERFORMED SERVICE SERVICED BY

COMPANY
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PARTS (VAC Models)

MP-18-SERIES

ELECTRIC/HYDRAULIC
PORTABLE LIFT



U3AWNN ONIAVST 1HOI3A

@_ £00-Y—-00£9-dN v/N [@  oos: 9102/0}
WO Ve

AWNISSY LXN £00-V-00£9-dN
3WVN 314

dasd—oN SI ‘Assy sod seison

'ATNO 3MIA 3d00 XN4 €S 3009 L0Z-3

gklh-.eagiuﬂb. AIAD¥SY CDOIHY gm% 2oV ‘CILITIS ISTALD Sea N 2 20 ALGJONd GNY TVILNGGLINGD SI NERGH GINIVINGD NOLLYRNOSE
‘aL7S324NO0S3H YMVYHON wavea | “0 5k Gk ST S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
SSWW 310N TWRIELVW _[ALD NOLLJRIOS3A INVN EM
000°0 ] 3s0d JS)SDN — uonpoo] |poeq % boi]  100-v—00£0—di |
00G 2 ] Aiqusssy oor| £00-v—00v0—dW| 2 8 e
ove L z Aquiessy Jejioy Joold| L00—V—00S0—dN| £ =%
ooz zog ] Aqwessy ebopiog[  $00—Y—00L0—dW| + @ ~__/
02171 51 z/1 z x 010 .z[ 610-060-009] 2 Jsupjey buuds pappayl] $z0-d—0080—dW| S L ===
000°921 ] Kiquisssy Jopuiiko]  100-v—0060—-di 9
ooa°zs I LST_1e1_uewpiom o3 0,0-m—000L=dN| £ | -8/
ooszs L LS| IUBIY UaWpIoM o3 | Lo-M—000L—c| 8 | —X&/
0001 abnog 91| +10—0£0—009] | 18r0) Josuss[ £00—d—001L—dW| 6
002°0 ] 90TVNV_‘Alquiessy jod buws| +10-v—001S—di[ 01
] uopdp Josuas aunssaid zz0-Y—001S—di| L1
oog'e | O0A 2 ‘Assy_sspeiey #0071 z00—V—002S—dW| Z! | |@
oov'e ebnog 91] ¥10—0£0—009] L JeA0D #0071 LO0—d—002S—dW| €L |
0008 | (OVA 0Z1) Aesy JoA%D Nd|  $00—vV—00£G—ci| 1 |
09265 z (A¥Z) 3uewpiem eqnL bubod[  |00—m—00¥S—dh| St
000°05 1 doid—ON (UdE/AOEZ) Assy xog [0Quo) 110N 0g0—v—0009—dh| 91 —
00052 1 SII00 0UAVG /M Ud € ‘OVA 09%/0S¢ A5V Nd| 0v0—v—0009—dN| Z1
000°992 ] SL 'so4 G| usWpisM Isod] zoo—m—00z9—dN| 81
.9 X ¥/\ € X 060l 800-0£0—009| I 10A0) ©OH 88899V ¥00—d—0SL—d| 61
0000 0 0z |~/
0100 ] 57 2/1 X ON 02—¥/1 "#aJ3S 135 €00—0£9—009] 12
0c0°0 v (S 29) B1 .1 X ON 81—91/G *PP3H XeH “°og| 100—0¥9—009| 22
0os 0 v (Gu9) .2/1 Z X N 9l—¥/¢ "PPeH XeH fiog £00—0¥9—009| £2
0100 L (S 19) B1 8/¢ x ON 02—+/1 "POeH XeH "jiof| 6£0—0%9—009] ¥2
0000 v 57 .L X ON 0Z—¥/| 'PDBH 3005 ‘Maidg doy| 800-059—009] 52
0z1°0 ¥ 3N 91-%/¢ “Uinid N G00—089
oLo0 ¥ ON 0Z—+/1 ™01 N G00—069
o110 8 /€ _1Pld_‘19ysDM| 100—01£—009|
[so00 8 91/S 014 "1eysom| £00—01£—009|
AYLZ90]
01L0°0 gl zlg" Q0 G/ Ll ¥/1 ‘WPld ‘Joysom #00-01£—009] 0F
o070 ¥ | UL 6¥0°0 X QI 612°0 X GO 00G'0 OLF ‘I0ld Joysop| £10—-0t2—009] 1§
[+00°0 ¥ 91/5 P07 ‘1aysbM| 200-02£—009] 2¢
ovo0 ¥ ¥/€ ™07 Ieysop| 800-02£—009] £¢
0520 z 8|qoEN ¥ X 0IQ +/¢ ‘uld YOuH| 900—006—009] ¥£
0010 ] Jif_F o1 840 9F 'Beq 06 ‘™oqr3 £10—0Z—109] 6¢
0200 [4 Y4l /1 X Pid £ 'P3Y "Nspid "dbg) 500-09%—109] 9¢
(S3VId ¥ dAL) (s3oVId ¥ dAL) (s30V1d ¥ duL) (s39vid 1+ dil) (NMOHS 10N)
X08 TOUINOD TVOldLOTII 9NLINNON 404 J13IHS LSOd NO Nd HIVLLY S$38NL ONINOVd HOVLLY S43N00 TIV LV

©

O,

d0dd—0ON ‘S1 ‘SMY¥04 .Gl

‘YILSYN

100-V-002G—dN Som gL way 'y
O4Se.oM [8102/62/10[900-M—000L —dN_SOM & Wwayl
S00-M—-000}—dH_Som £ wey
O488.0M [8102/67/10[100—V—00Z0—dN SOM ¥ wey |
PaIIg_JoUsOM
3409°99102/02/21 [£81-200-520 Z-Ab SOM_0¢_uwayl
03A08ddv| __ 31va NOILJIE0530

@

sq <

/

Lc

N

Ol




Vivsrer| il gl vl e | il cmmmmniami | | gessssessasses =g
%R.uuz.m ey dood et | onoaw | coomn & m ﬁ ovane S o= % w psoa A ioE TN MU 'S WL GIVID WL
‘aL7S324NO0S3H YMVYHON wavea | “0 5k Gk ST S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
SSYW 310N IVREIVA [ALD) NOLLJINOS3A T WAL
000°0 ] 380d 3AD|S — uoyopooT poeq % Bpi| Z00—V—00£0—d| L
006" LY ] Aiqusssy ¥oop| £00-¥—00v0—di| 2 —=
ove . z Aiquiessy Jajioy Joold|  L00-V—00S0—dW| € | )
ooz zog ] Alquessy ebouuog] $00—v—00,0—dW| ¥ Q N__/
o£1°1 57 2/1 z x 0id .Z[ 610-060—009 2 Jeuipyay bBuuds psppaiyl] $20-d—0080—dW S R
000'9Z1 ] Aiquiessy Jspunkol  100—¥—0060—di| 9 @ _
00925 1 LSl W81 juswpem Hod[ 010-m—000L—d £ |‘Q
009°Z5 | .Sl 4B USWPISM Ho]| | 10—M—000L—dN 8 |
000"1 ebnog 91 +10-0£0—009[ | Jer0) Josuss| £00—d—00LL—dW| 6
00°0 ] 90TVNV ‘Alquessy 304 buuis| +10-v—001G—dW| 0L
] uoydg Josusg aunssald] ZZ0—V—00LG—dN| L1 .
0og'9 ] O0A ¥z ‘Assv_espejey %007 z00-V—002S—dW| Z1 | @
oov'c e6nog 91 +L0—0£0—009] | 10400 %907 LO0—d—002S—dh| €1 |
0008 | (OVA 0Z1) Aesy JoA%D Nd|  $00—v—00£G—di| 1 |
09265 z (A¥Z) 3ueWpIem eqnl bubodd] | go—m—00¥S—dh| St
00005 ] doid—ON (UdE/AOEZ) Assy XOF [03U0) BADIS| | £0—y—0009—d 9L —
00052 1 SII00 0UAVG /M Ud € ‘OVA 09%/0S¢ 45V Nd| 0%0—v—0009—dW| £1
000°99,2 | SL %04 G| UswpPm 19d| z00—M—0029—dN[ 81 |
.9 X ¥/\ € X 060l 800-0£0—009| I 19A0D) B|0H E5890y| ¥00—d—061—d| 61
o000 0 oz | \/
0100 ] 57 2/1 X ON 02—¥/1 "#aJ3S 335 €00—0£9—009] 12
0c0°0 2 (S 19) B1 .1 X ON 81L—91/S 'PP3H XaH 1iog] 100—0+9-009[ z2
0os 0 ¥ (Gu9) .2/1 Z X N 9l—¥/¢ "PPSH XaH fiod £00—0¥9—009| £2
0100 L (S 19) B1 8/¢ x ON 02—+/1 'POeH XeH "og 6£0—0%9—009] ¥2
0000 v 57 .1 X ON 0c—¥/1 'POSH 380905 ‘M81o§ dbJ 800-059—009] 53
0Z1°0 ¥ 3N 91-%/¢ “Uipid N G00-089
oLo0 ¥ ON 0Z—+/1 ™01 N G00—069
o110 8 /€ _1Pld_‘19ysDM| 100—-01£—009|
[so00 8 91/S 014 "1eysom| £00—01£—009|
A4LZ90"
0100 al Zig" @0 S/ Ll ¥/1 ‘IPl4 "Joysop +00—01£—009) 0g
0100 ¥ | Y4l 6¥0°0 X O 6120 X GO 0050 OLF Pl Joysom| £10-01/—009| LE
[+00°0 ¥ 91/5 P07 ‘1aysbM| 200—02.—009] 2€
ovo0 ¥ ¥/€ ™07 Ieysop| 800-02£—009] £€
0520 z 8|qEN ¥ X 0IQ +/€ ‘uld YOuH| 900—006—009] ¥£
001°0 ] Jir_9F 1 840 9F 'Beq 06 ‘™oqr3 £10—0zv—109] o€
0200 [4 Y4l /1 X Pid £ 'P3Y "Nspid "dbg) 500-09%—109] 9¢
(S3VId ¥ dAL) (s3oVId ¥ dAL) (s30V1d ¥ duL) (s39vid 1+ dil) (NMOHS 10N)
X08 TOUINOD TVOldLOTII 9NLINNON 404 J13IHS LSOd NO Nd HIVLLY S$38NL ONINOVd HOVLLY S43N00 TIV LV

COOONGOONOOOOMOONO
d0¥d—ON ‘S1 ‘SMY04 .Gl ‘FAVIS

100-V-002G—dN Som gL Wy y
O4Se.oM [8102/62/10[900-M—0001 —dN_SOM B Way g,
S00-M—-000}—dH _Som [ wey ¢
O488.0M [8102/67/10[100—V—00Z0—dN SOM ¥ wey |
PaIIg_JoUsOM
3409°99102/02/21 [£81-200-520 Z-Ab SOM_0¢_uwayl
03A08ddv| __ 31va NOILJIE0530

sl o |




M

V7 | eakaogstt A T e o OOV OG|  JDN T U CSADULLT | gy P oo 1 s 8
daug—oN ‘sL "Assy jeog Jejson - T SAV DL LA TVHS WITH SRITTA ‘¢ | o MR & otanest fabin 00, smmi Lt
INN§~EH|F—F TIADNSY CDOIHY j“% JOVRINS “CILITIALE. TOINRLT ST 2 40 ADMdONd ONV TVLINKESNOD S! MM GINIVINGD NOLLYVROS
‘L7 S304N0S3H ¥MVHON AV 9 RLRA.L S Y SR s TV AN | NOLLVWHOINI TVIINIGIINOD 40 3OILON
SSWN ET TVRIAIVA_[ALD) NOLLJINOS3a INVN TEW
0000 ! 1804 Je}sD — uopoooT jooeq % boL[c00—vV—00£0—dN| | |
oog'Zv | Alquassy _opr| £00-v—00¥0—dN| 2 |
ove'L z Aiquiessy Ja]j0y 400l 100—¥—0050—d| £
oz1°L 571 z/1 z x oid 2] 610-060-009] 2 Jouipyey buuds peposiy)|yZ0—d—0080—dh| +
000921 |_ | Aiquiessy _1apuyiAo] 100—V—0060—d| G |
ooo'L e6nby 91| v10—-0c0—00q| | 18n0) Josues[co0—d—001L—d 9 |
ooo'L6 L (ZZ)43ONCT o1 Ve pIoM 703/0L0~M—008 L—dN| £ |-/
ooo't6 L (.2Z) ¥FONOT 34BR "3USWPBA o4 | 10-M—00S|—dN| 8 |—X&/
0,6:095 | S0 _,2¢ AIquisssy_sBouIn)| 300-Y—0061L—dh| 6 |—&/
ooz0 | 90TWNV_‘Alquiessy jod Buiis| ¥10-v—001S—dh| 01 |
] uopdo 10sues eunsseld| 2z20—Y—001G—dN] LL
oog'e L 00/ ¥z “Assy_esoeiey %207 200-v—00zG—dN| 21 |-X&/
o9v'e ob6npo 91| +10-0£0-009 | 10000 %0071 00—d—0025—dW| €1
0008 | (OVA 0Z1) Assv J8A9) Nd|$00-v—00£S—dh| ¥L
09L°6€ z (A\¥Z) Wswpism 2qnL Bubopd|| 00—m—00+S—dW| SI
000°0S 1 doid—oN (UdE/AOET) Assy xog [01juo) J33SOW| os0—v—0009—dh| St |
000°SL l SII9) OQA¥Z /M Ud £ OVA 09v/0£¢ ‘AS5V Nd| 0¥0—v—0009—dN| Z1 |
000°2L2 ] SL '¥3AIM_% ¥IONOT ‘JuSWPIeM 350d[y00—M—0029—dh| 81
.9 X ¥/1 ¢ X oB0I] 800-0g0—009] | 18A0) o|0H 88900y| $00—-d—0GI—d| 6}
oc00 0 0z |-/
0100 1 B Z/1 X ON 02—/ *Metos 385]  coo—0£9—009[ Lz
ogo'0 ¥ (S 29) 1.1 X ON 81—91/S 'PPSH XeH o8| _ ,00—0¥9—009)
0os'0 ¥ (S¥9) .z/L € X IN 91—¥/E 'PPeH XeH 1Iog
0100 S (g 19) 671 8/¢ X ON 02—%/1 PPeH XeH "°og[ 6£0—0¥9—009)
pejod ouizl
oL00 ¥ | G 8poi9 ‘67 I X AN 0Z—¥/| ‘PPeH 384005 ‘mesos dodl  g00—0S9—009)
oz1'o ¥ 3N 91-¥/% 'udid N __go0—089-009| 92
oL00 ¥ ON 0¢—¥/1_™o07 UO)AN 0N
oLi0 8 /€ 1Pl 100—012-009|
|so0'0 v 91/S €00—01£—009)
0L0'0 | uizs0"__al Zlg™ Q0 L] 1L ¥/1_Pld_'1oUsOM[__ $00—01/—009
2000 ¥ 01F wu €10—012-009|
700°0 ) 91/5 ™07 “1syEop] (3
ovo0 v ¥/ 007 JoUsop|
os.0 z S19pSN _,p X DI /5 Ul WUH __ 900—006—009)
001'0 ! I 9F 1 840 of 530 06 'Modd  Z10—0zb— 109
0200 [ Ayl 2/1 X oiq & PeY "Nsld ‘dB)[  G00—09%—109
(530v1d ¥ dAL) (s39V1d ¥ dAL) (530V1d ¥ dAL) (S30VHd £ dAL)
XOd TOMINOD TVIIMLOTII INLLNMON ¥04 413HS 1S0d NO Nd HOVLLY S3ENL ONIOV] HOVLIY S¥IN0D TIV LV (NMOHS LON)

O

d0&d—ON S1 “(1/M)SHN04 .22 ‘4TLSYN

o3selon)

8102/05/10

100-Y—00¢S—dN SPM 7| Wd}| "yl

100-V—006L—dN SPM 6 eyl ¢

[STEYEINE

8102/08/10

#00—-M-00S|—dN SoM 8 Wa)| °Z

£00-M—00GL—dN SOM [ weyl |

3409'9

9l0z/02/21

PoIINg_Jousom

@

£91-200-520 ¢-K0 SOM 07 Wiyl

03A0¥ddY

31v0

NOILdI¥OS3a

<




M

%7 | eakaogstat A T e o OV OG I o DD TS | P S B a2
daig-oN ‘SL ‘Assy isod eADIS —dn 8= u><EEEHﬁﬁ.!=h!EH§u o TR K R X
INN§~EH|F—F TIADNSY CDOIHY j“% JOVRINS “CILITIALE. TOINRLT ST 2 40 ADMdONd ONV TVLINKESNOD S! MM GINIVINGD NOLLYVROS
‘L7 S304N0S3H ¥MVHON AV 9 RLRA.L S Y SR s TV AN | NOLLVWHOINI TVIINIGIINOD 40 3OILON
SSVW 310N TVRIAIVA  [ALD) NOLLINOS3a NN TEM
0000 ! 380d @AD|S — UORDI0] poeg % 6oL[$00-v—00£0—dh| | |
oGz | Aiquiassy oo £00-Y—00¥0—dH| Z |
ov8'L [3 Aiquisssy Js|i0y 1ooly 100-¥—0050—dN| ¢
o1 57 z/1 z x ©id .Z| 610—060-009] ¢ Jeuipyey Buuds pspostyi|yz0—d—0080—dh| ¥
000°9Z1 |_ ! Aiquessy sepulikg] 100—v—0060—dW & | =
0001 e6nog 91 ¥10-0g0-009] | Jeno) Josues|c00—d—00LL—dW| 9
00016 L (Z2)g39N0T "WoT Ve pIoM 703/010~M—008 | —dN| £ | &/,
00016 i (.22) ¥3ONOT by "uswipiam o4l 10—-m—00SL—di| 8 |@
06558 1 SYHO04 2z “Aiquessy 9600159] 200-¥—0061—dN| 6 | <&/
0020 ! S0TVNV_‘Alqwessy 304 BuLis|y10-v—0015—dW] Ol |
] uopdp Josueg eunsseid| zz0—v—001G—di| L |
oog'9 ] 00A 2 ‘Assy_sspajoy %207 200-vV—002S—dW| Z1 | I@
09v°e ebnog oI +10-0£0-009[ | 18A0) %907[100—d—0025—dh| €1
0008 | (OVA 0Z1) Assv J8A9) Nd|$00-v—00£S—dh| ¥L
09L°6€ z (AvZ) 3uawplom 3qnL BuppPd(| 00—M—00+S—d| Sl |
000°0S 1 doid—oN (UdE/AOET) ASsy xog [0u0) SADIS] |co—v—0009—dh| oL
000°SL l SI00 DUAYZ /M Ud £ ‘OVA 09%/05Z 55V Nd| 0¥0—V—0009—dN]| Z1 |
000222 . 5 ] SL ‘'¥30IM % ¥3IONOT ‘Juswpiem 3s0d|y00—M—0029—dN| 81
.8 X ¥/l ¢ X o501] 800—0c0-009[ | 1eA0) ©joH £8993y| $00—d—0GL—d| 61
o000 0 0z |—/
0L00 1 B Z/1 X ON 02—t/ "Meios 38| ¢00—0£9—009
oco'0 ¥ (S 49) B1 .1 X ON 81—91/G 'PPeH ¥oH g [
0050 ) (S¥9) .z/1 T X dN 91—%/¢ ‘PPeH XoH o8] ¢oo—0¥9—009] £2
0100 L (g 19) 571 8/¢ X ON 02—%/1 PPeH XeH "°og[ 6£0—0¥9—009)
peyolg ouiz|
oL00 ¥ | G 8pod9 ‘67 .1 X AN 0Z—¥/| ‘PPeH 384005 ‘mesos dpd|  800—0S9—009]
oz1'0 ¥ 3N 91—v/E "uibid "IN
0100 D) ON_02—v/L_ 1907 UojAN InN|
0L1'0 8 ¥/¢ Pl eysom]  100-01£—009
[s00'0 ¥ 9L/S Wi €00—01£—009)
olo0 | wuizso” al zie~ do c/] 1L ¥/1_ P _484SDM|_ 00—01£—009
2000 ) 0LF ol €10—-01£—009
700°0 ) 91/5 ™9 200—02£—009|
ov00 ¥ ¥/€ 1007 JeusbM[  goo—0z,—009
0S.°0 4 3lapsn ¥ X PIa ¥/¢ "Uld WYH  900—006—009)
oolL°0 1 OIF 9# ©F 840 of 'B2Q 06 'Modi3|  710—0z¥—109
0z0'0 [4 M4l 2/1 X oiq & PeY "NsDld ‘A  G00—09%—109
(530v1d ¥ dAL) (s39V1d ¥ dAL) (530V1d ¥ dAL) (S30VHd £ dAL)
XOd TOMINOD TVIIMLOTII INLLNMON ¥04 413HS 1S0d NO Nd HOVLLY S3ENL ONIOV] HOVLIY S¥IN0D TIV LV (NMOHS LON)

©

d08d—0ON S1 ‘(1/M)SHY¥04 ..Z2Z ‘IAVIS

o3selon)

8102/05/10

100-Y—00¢S—dN SPM 7| Wd}| "yl

100-V—006L—dN SPM 6 eyl ¢

[STEYEINE

8102/08/10

#00—-M-00S|—dN SoM 8 Wa)| °Z

£00-M—00GL—dN SOM [ wWe)

3409'9

9l0z/02/21

PoIINg_Jousom

@

£91-200-520 ¢-K0 SOM 07 Wiyl

03A0¥ddY

31v0

NOILdI¥OS3a

<

—— il




AN

ANINJIHS

d04 6 WLl 3IL FHIM HLIM
NOILISOd 3SV3T13¥ NI JTANVH
Aovr dWnd 34ndo3s -31O0N

N/ | 2005 00%0-dn A ATaNSSY L OOV TN T g N O MU ST | o SIS S0 ko s 04yt 2 18
A1quiessy oo 0 xxx0 SAY 0L WADNDD TIOHS WITIW ONICTIA £ | "NOUEINGSE HOISIEN' S0okiacua” Sucim ar Saounossy WwwRoN
#07 1504 goN Tni e LD ”M” H ._<z_mwmmxmomm 309.4NS ‘nuEHuum"_:mu ummme)mwx.rnm mxmw”ﬁﬁ 2 0 s Ay e
"aL1S30HNOS3IY XMMVHON | R L RN S3I 3 SUIADD dAVHS TW IADNR 1| NOILVWHOINI TVILNIGIINOD 40 FIILON
ALD NOILdI¥0S3d JNYN W3LI 3215-2)
L A3110dMOvr 110—00G—109| |
L (1opr OH) 19%opig poddns usmoT Xopbp +00—d—00v0—dnN 2
v | (849) ¥/L L X ON ¥1—91// ‘PPeH XaH ‘}log LZ1—0%9-009| ¢ @
v 91/, “Ipl4 “4syspm G00—0LZ—009| +
4 91/L 'J3yspm %207 ¥00—02£—009| &
L 3oxo04g dojys %opp 1o 200—d—928177| 9
L 1oxoplg doys oo ybry £00—d—92¢177| L
L Buiyr ssoyeg 3opP JoMOT ‘DOB(Q z6£—008—109] 8
l Bl .Gl “dp|g ‘a1l SJM O)spld 6¥0—009—109| 6

SHO|L102/12/50] 8Z1—0¥9—009 SYM ¢ W3L| O

3409°9|7102/£0/10 310N ANV 6 W3l a3aav| g

JH09°9(2102/51/60 8 W3l d3aav| v

J3N0ddY 31va NOILdI¥OS3d #




Auw 100—-V—-0050—dW v/N |1 vaL | »002/92/L0 ATEW3SSY LX3N bmp*100-V—-0050—dW 'AND 33IM 3900 XN14 €S 3000 1L0-3 .
33TWIN_ INIMYAT o4 LHILIM 3va SWIN U yp $300819373 XX0£-3 OL SNOILYIIAII3dS Q35070510 40, 0351, 35 10K TIVHS, NOLLYRIOIN! L SSNRINH 80
Ajquisssy Jojjoy 100[4 —dh o0+ XXX SMY DL WIDINDD TIVHS WNIGIA ONIGIIM ‘e | MO o 0 O s, -G S3ounOSay AYHOR
t\q \mOn\ Q\.\QQ: IILIL I3IA0¥ddY A3IXOIHD 0€0" ¥ j(&quouD Tovans ‘DmHuHummaimm ummew)MmmfﬁDm mewﬂpﬂ 5 40 AL¥3d0¥d ONV TVILN3QIINOD SI NI3Y¥3IH G3NIVINOD NOILVANOINI
0€0' ¥ TYNOILOVAA
. AMI = ol F AVINONY 'S30A3 3 SAINJOI JAVHS TV IAOWIN ‘T
al1S324NOS3IH IMVHOIN | 689400 | «O+=al: L PR X i | NOLLYWYOANI TYILNIGIINOD 40 3FDILON
1S spod 3215-7)
ALO NOILdI¥OS3d JAVN NFLI
| JUsWPep J0AIH U310y LOO—M—00G0—dIN| |
| uld 3oAld S00—d—00S0—dI| ¢
| Uld 8Ixy J3||0Y 900—d—00S0—dW| ¢
| al L06° X Q0 1gG'L x b7 gy ‘buunds G20—0¥8—009| ¥
| gny 9L/¢ ¢ x a4l ¢/L x oid .9 ‘@daYym 810—-026—009| S
¥ ¢/ | ‘Ipuisix3 ‘bury dous £00—0/8-009| 9
/ 4 4
| F\A#\HH\WWJL
- L — | — | N
\ N T T
\ A e A
N VR
\ N | N/

76°L SYM Im (T
a3Lvadn smain (1| v

6£80>DP |5002/0£/80

03N0dddV 31vd NOILdI¥OS3d #




200-Y—0025—dW b/u | 89 2102/1} ATENISSY LX3N 200-v—-00c5—dN "AIND JMIA 3300 XN14 €6 3d00 110/-3 .
4 3AAON ONIAYAT WO34 LHOT3A Adva 3WN 34| ¥p 30010313 XX0£-3 OL SNOLLYIIAIOALS Q35019510 30, G380 38 10N TS, NOLLYROINI 3L “SHNVRALVA 80
0A ¥Z ‘Alquessy X007 —dn S00' ¥ XXX'0 SAV OL WAOANOJ TIVHS WNIC3W ONITTIA °E NOGUIHLO OL QSHSaNY 1 ONAVHD Tud 081 SOMNOSI JAVHON
STINIS—IANPZ—d FLILL CIADHAAY a3 0E0 ¥ XXO 'SWY S21 38 OL HSINLA 40 ALN3doNd ONV SI NIZHIH
050 F TN a0y 30VAANS “Q31JII3dS ISIMNIHLD SSINN 2
. 680/ | ,0,1=,0,! ol ¥ AV INONY 'SI003 3 SUINAOD dAVHS TV IAOWIY T
ali1S3ddNoS3ad MVYHOW o « QL STONVAIL iy | NOLLYWYOANI TVILNIAIINOD 40 3FOILON
SSVI 310N WINILVA ALD NOLLJINOS3a | INVN WaLl 3ZIS—
cv00 buoq 91/6 1 X 2/l X 0 91 100—0£0—009] 1 diig bupds] £00—-d—0090-dN| | ,U
2150 51 v/1 ¥+ X PId ¥/ G00—060—009] | Uld J0Ald 00T +00—d—0090—-dN 2
0000 0 ¢
l9z'g 1 JUSWp|ap 00T €00—M—0090—dN +
000°0 0 S
020°0 9L/ll ¢ x ,g X bb g —0£0—-009 | jopg_Bununopy xo.d| £00-d—002S—dN 9
90070 1 ¥/L X 2£—0LF 'SUIUODW PDSH Punoy PeWolS ‘MaJdg] €10—009—009] Z
|eco0 e Buo 1 X ONzg—9f ‘SUlyODN PpeH XeH 'Me.dog| 610—009—-009] &
o100 z 57 Z/1 X ONZE—8# ‘SUIYODN PDaH XoH ‘MaJog] 620—009—009] 6
0100 z (S49) T/1 X ON 0Z—%/1 ‘PP3H X3H ‘jiog Z¥0—0%9—-009] 0l
1000 z ON_Zg—8f 'ubid NN 820—-089—009] 2l
oLo'0 A4LZ90"  al ZLE Q0 G/ z +/1 "1bld Jeysop| ¥00—012-009] €1
z00°0 z ¥/1 ™07 “Joysop £00—022-009] ¥l
co00 [ 67 1 ‘uoisuspg ‘bupids] 9z0-0¥8-009] GI
900°0 z al £69'0 ‘bury doug] 500—0/8-009] 91
0881 1 ANQ %Sz ‘oRS | ‘OGA ¥C 'PIoUs|os 0T 661—091—109[ /1 |
lco0 | O0A 05—0L ‘YouMs Ajwixold aApdNnpul £12-091—109] 8l
ivoro [ 91/¢L L X Gpid) ¥/ X 8/l ¢zo-oL0-009 | 014 %007 +$00—d—002S—dW| 61
L00"0 ! OLF ™007 “Joysop| 600—02£—009| 0Z
co0'0 3 ON_ze—9f ™901 UuoiN N 920—069-009] 12
000 z 9L/S “oId “Joysop £00—01£-009| 22
v00°0 L 91/5 907 ‘Jaysop| 200—02.—009] £Z
‘3ais Aaod .
Y001 WOY1 AVMY .8/¢ 434 1SOd
HOSNIS X04d FIVd l e NO INIWTTIM 6
[
I
f




U i80d &jigoy TurL DY DO H% vans uEﬂ-HEﬁJEu_.m 20 AUGGJON QY TVLIGALINGO SI NGIGH TINIVINOD WOLLYUOSE
'AL71S3OHUNOSIH MMVHON | 74922 | <04 =58:% Gk AL S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
SSYN 310N WIVA - [AD NOILI¥953a JNYN WAL
osgz ¥ Alquisssy Jsjjoy sbouung[  Z00-v—00£0—dW 1
osz0 9 X . X 8/9 v/N + MAHN “1901g opiis|  Z10—d—0020—dW 2
0891 .9 X & X 4L ¥/1]  gzo-010-009 z doys pu3 eqni| 910—d—00£0—dW ¢
0LL°S¥S L yuswplam 9bpLIn)]  $00—M—00L0—dW| +
680°0 onsbld MAHN 2° 09 ¢if  810-0£0—009] + Jaysop 8/1—200—200] S
o000 ¥ (S 19) BI .+/1 | X ON 8L—91/S ‘PPeH XoH ‘Hog £10—0¥9-009 9
o+0°0 8 b7 .1 X ON 81-91/G ‘Ma1o5 dp) 39x905 910—059-009] £~
5000 ¥ 91/S "tpld “Jaysom| £00—0L£—009| 8
¥00°0 L 91/S ™207 Usysopm 200—-02£-009| 6
oL00 ¥ Wous 8/¢ | ‘buny dpus 100—0/8-009] 01
v 1IivLl3a
g v13a . //

| ®
- ©®

&

P\
TATTVBVVBR/RE i@‘&‘&%%%%
N




WM " GER| o OV OB T g ERIATD U T T  | oy O ety s
] °F e e sl < | RSN SNENIEE R
40 isod eliqon Iuu TR DI F % 30VANS ‘G314193d4S ISIANIHIO SSTWNN 2
'A17S30HNOSIH MVHON | #4222 R Gk ST S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
SSVA 310N IVINALVA ALD NOLLI¥OS3a INYN TEN
0ll¥S¢ | juswpiem 8bowuing|  $00—M—006L—dW| |
082 ¥ Alquessy Jsjloy ebpup)|  Z00O—Y—00L0—dN| 2
0sZ°0 .9 X T x 8/9 v/N + MWHN “Polg epis|  Z1L0—d—00£0—dW| €
089°L 9 X . XML /I 820—-010—009] 2 doys pu3j aqni| 910—d—00/0—dW| ¥
680°0 ol3spild MANHN 40 P9 ¢If  810—0£0—009| + Jaysppm 8/1—,00—,00] S
0¥0°0 ¥ (S 19) b1 .#/1 L x ON 81—-91/G ‘PPeH xeH ‘ilog £10—0%9—009| 9
0+0°0 8 671 .1 X ON 81—91/G ‘Maiog dp) 33003 910—059-009] £
500°0 ¥ 91/G "IpI4 “4oyspm £00-012—009| 8
¥00°0 zL 91/G 907 ‘48yspp 200—0Z.—009| 6
0100 ¥ Hoys 8/¢ | ‘buly doug 100—0£8—009] 01

g 1ivl3d

v Ivi3d

o
—

AH04 .cc d3dIM

LTVTVIAVIWVE i@?ﬁ&‘i&?&?&?&




D, ' (] ATEW3SSY LGN BMP* 100~V — )= D =
M= o W et PUOOTV OB o SIDZNSE YT | oy o o it 1 mm
P _—r 100-Y-0000-dN . SAY [ RELINDD TIVHS WIIOW DNITTIA '€ | e e o e A e ot o
I i80d ejqoNy IuiL AIADSSN DO 00— MH Zvans .n—EH—”E.EE.N 20 ALGJONd GNY TVILNGGLINGD SI NERGH GINIVINGD NOLLYRNOSE
N 680/ | ,0,1=,0,) ¥ % ‘ST 3 SAINRIOD RIVHS TIV IADNR 1
@17 S32HNOS3H ¥MVYHON i) ek o1 F s Bitn | NOLLYAHOINI TVIIN3GLINOD 40 3OILON
ALD NOLLJINOS3a 3INVN [TEM]
| PesDy2Ing ‘Alquisssy _JspuliAD) 100—d—0060—dl 1
z Buysng espg Jepuliky] 200—d—0060-dN ¢
| Buiysng poy Jepulikol £00—d—0060—dN| €
| (8d9) .Z X ON £1—2/1 'POeH XeH 1Iog 0£0—0¥9-009] ¥
z (8u3) #/1 L X ON 91—8/% 'PPeH XeH 3Iog| S60—0+9—00! [
1 2/} Pl _1oysop| 800—01£-009] 9
2z 8/% Wl "1eysop| 600—01£-009] £
i 2/ ™07 "1oysop S00-02£—00! ]
3 8/€ ™00 "IoysOp 110—-02.-009] 6
1 Wd9 G ‘esny Ko0iop c,0-0Ly—109] OL
) O 9F 3 840 6f 'Wbiod; 610—-0Zy—109] L1
| eanL ¥/1 OL LdN 8/1 'AIMS Moq3 ,06] zoo—ozs—109] z1
V BuoT ,GIL X ¥/ "oRsoid wooig_'buian] 10¥—d—0060—dN] _ €1
} Ajlquessy oqn)| 200-V—00ZL—dW| _¥1 q dq
S Buo] g1 oid el Iind| 6¥0—009—109[ &I
9 Buaq , g “ooi@ ‘oL lind
3¥09°O|1102/£0/10]G 0L ¥ Wosy G| way Jo KD P Ezulu
620-008-109 SOM g| Way
6804/ |£107/22/20((P10pdn) 1Z0-008- 109 SOM G| way| 3|
6/80710P |8002/21/80/00-V—00Z 1 —dW SYM ¥ W3l| Q|
NG [8002/51/£0{200-V—00Z 1 —dN SYM vL W3ll| 9
680/AMI oSw\B\B PepPPY 9L ® GL 'yl ‘C} swey| g
§99i690 Gy P SDM (| WS |
680£AM [5002/10/60] £00—0ZS—109 SPM Z| Wd! V]
03A0¥ddV 31va NOILdI¥OS3a 7




9 wo)l Aq peopidey

wiou3s2|910Z/.2,/60/ peraep (6

10-068-009) ¥ Puo (gL0-068-009) € wey| v/

J3N0¥ddV

31va

NOILdI¥OS3a #

(uip4@) piejys

(uowwoy) ¥ig

(uin+) a3y

NOILOINNOO ON

h
)
@ O
0

‘ONIIM oNTd

¥10-V—-004S—dW V/N &1 oz0 | rooz/2/)1 ATEWISSY LX3N Bmp*y LO—-V—00LG—dN ‘AIND 3WIA 300 X4 €6 3a00 1102-3 ;
@ 3AAON INIAYAT HO34 LHOT3A Adva 3WN 34| ¥p 30010313 XX0£-3 OL SNOLLYIIAIOALS Q35019510 30, G380 38 10N TS, NOLLYROINI 3L “SHNVRALVA 80
90TVNY “Alquessy jod Bupiys L00-v—00rS—dN co0 T XXX'0 SMY OL WAOANDD TIVHS WNICIN ONITTIA °E NOGUIHLO OL QSHSaNY 1 ONAVHD Tud 081 SOMNOSI JAVHON
41T 4903 olqow L CIADEdaY P—— 0e0 ¥ XX0 ‘SW¥ S21 38 OL HSINLA 40 ALN3dOd ONV SI NIR¥3H
200-Y—00¥5—dN 050 F TN a0y JIVAINS “QILAI03dS ISIAUIHLO SSIINN ‘2

aL1S30HNOSIH MMVHOIN | 680 | <O =uQ:l RN S33 3 SUIADD RS TW IADN 1 | NOILVWHOINI TVILNIGIANOD 40 FIILON
ALD NOILdI¥OS3d dAVN AN Jzis=9)

4 b7 .2 X ONZE—8# ‘M35 SUIYOPWN XoH 1Z0—009—009| |

z ON Z¢—8# ‘ulbld ‘INN 820—089-009| Z

0 ¢ m_‘ﬁ

0 14

| 90TIYNY ‘X¥ VAIN ‘JOsSusS uoi}isod Jpsul L0C—091L—109| G I@

l g1 09 sul Jepba7 31s0d S|IQONf 1 Z0—d—00L0—dN| 9




4 0¥0-Y—-0009—dN b/u |41 (74

910z/11 ATEWISSY LX3AN

1HDI3A aiva

AIGWNN DNIMVAT W04

0v¥0—-Y—0009—dN

HdE ‘OVA 099/0£Z ‘Assy ‘Nn'd
8]I00 OUA¥Z/M S1 4sod ®J|qON L1l

Y00 % £00-V-0009—dN

3WVYN 3714

XXX'0

a3NDAdY a3MIZHI

"a17S304N0S3H ¥MMVHON

900 ¥ S00-V-0009—dN

FIYNIOEM
TIVNDOILOVS

680/AM4 8/¢
NMYT ERIAN

0 ¥
0E0' XX'0
0 F
TF  aVinoNe
'SIONVAITOL

‘ATIND J¥IA 3¥00 XN1d4 €'S 3a00 1104-3
J0 S3ICOULIITI XX04-3 OL SNOILVIIJIOILS
SAY OL WJOANOJD TIWHS WNIT3IW ONICT3M ‘€

‘SWY S21 38 OL HSINI4

3IVAANS ‘T3I4II3dS ISIMAIHLO SSINN ‘2
'S3903 3 SAINAOD dAVHS TV IADWIY 'T

'SALON

“4IAJOSIVHM S3SOdHNd ¥3IHLO ANV 804 IN3IdI3N 3IHL A4

@3S0TISIA ¥O 03SN 38 ION TIVHS NOLIVMNNOANI 3HL “JONVNLNIVN ¥0

‘NOLLYTIVAISNI ‘NOLLD3dSNI 40 S3SOddNd ¥04 A1310S @3sn 38 TIVHS U

SYIHIO OL G3HSINNNA SI ONIMVHA MEFHM a1 S3JNNOSIH IMVHON
40 ALN3dONd ONV S| NI3¥3H

NOILVWNYOLNI TVILNIGIINOD 40 3FIILON

-
o

NOILdIYOS3d

JNVN

WALl

s|l0) OQAYZ/M udg ‘OVAOSZ ‘dN ‘Nd

v11—00£—109

~—

(1 way wody) joy do) Jayipaug

G00—-01¢—-109

SUo|IPY GZ'¢ ‘pin|4 olNpJpAH

100—019—109

seqn| GO0 1up|peg Joold—Jadwb]|

900—019—109

se|jed 00 SAIIPPY PIN|4 21In0JpAH

L00—019—109

aqnl /1 0} 1dN ¥/l ‘leAms bBaqg (06

¢£00—025—109

(umoug) sy ,8/G—.2/1 ‘1LdN Z/1 ‘i1o108uuo)

9vY0—0%1—109

OQA v¢ ‘I'°0

0Ll-01¢—109

(Buemo %0G) epuIdAQ /M BAIDA 8bpLID)D

¢80—01¢—109

|0 [(NO || |N

(BuiemoT %001) BAIPA 8bplyp)

180—01¢—109

o

1417 0L 319INISSY '€
‘ONILLI4 3dNL 3349930 06 HLIM 9NT1d LN3IA 1437 30V1d3d ¢
'dVO "3H1V3Ea HLIM ©ONT1d 1114 NIVIN 30V1d3d “

:NOILVYVd3dd Nd ONIddIHS

.ISd 002€ © 13S - 11N4. SY 139V1 ANV S1H0d 11V ONTd ¥
"ANTVA 431139 OL LINVIVES 400dd 43dAVL AlddV '€
‘ISd 002€ OL 4371139 13S ANV LINN 43MOd NNY ¢

“T114-43A0 LON Od
MNVL 40 dOL OL STHONI ¢/} L OL ul NIHLIM OLMNVL T4 "L

*NOILLYYVd3dd Nd dOHS INIHOVIAN

NN\WI,U

zZ/L | ol
YI0AY3STY T4

6|8

0,

—




M= " e | % mE TR GBI RSN | oo S s s o e
Aot/ - : SAV DL IRnaDD TS WunH srTA e | LTI NS S dshana i SO S T
Eﬁejﬁﬁeﬁﬁg AT DO MH% vans uEﬂ-HEHJEs.m 20 AUGGJON QY TVLIGALINGO SI NGIGH TINIVINOD WOLLYUOSE
‘L7 S3HNOSIH MMVHOWN | 8% |« =5%us R AL S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
ALD NOLLJIYOS3d JNVYN NALI
L Ajquiessy ainsojou3 Jaysbw|  £00—Y—0009—dW| |
L (doid oN) Assy |supd Jo)1SDp cc0—-v—0009—dnl z V=V NOILO3S
81l sayou| D30l ‘P9 2l ‘NHHL 8dA| ‘fopig ‘adim £00—0SL—109[ &
0¢ sayou| |30l ‘PO ¥ ‘NHHL odAL “fopig ‘edim 8¢0—0SL—109 ¥
4} sayou| [pjoL ‘DY gl ‘ML 3dA| ‘usalg ‘auim ¢90—-0S1—-109] ¢
0S sayou| P3Ol ‘DY 8| ‘MLN 2dAL ‘oyym ‘adim £90—-0S1—109] 9
L9 sayou| |pjoL ‘DY 8l ‘MIN °dAL ‘pay ‘adim G90—0G1L—109| £
L¥l | seyou| |pjo) ‘DY gl ‘MIN odAL ‘sidind ‘aJim 990—0G1l—109[ 8
o¢ sayou| |pjoL ‘P9 8L ‘MLN 8dAL ‘enig ‘suim £90—0G1L—109[ 6
9 Sayou| D30 ‘DY 8l ‘ML 3dAL ‘mojjaA ‘BJim 890—0G1—109| Ol
| Assy xog Joj sppd IsIN 900—V—0009—dN| LI
o
O|
i= 3 1
®
Il ®

(NMOHS 1ON = @3sn 3dIM)

000000000 ¥

(doiq—oN) i w . [ ]
Hds ‘OVA 05Z2/802 = . |
NIFYIOSHONOL—YTLSVYN :

oSN |1102/67/50 Paopdn_smaA| Y]
G3A0¥dav] _ 3IvVa NOLJRRSIa L




[V

£102/61/50[eAM Jojow 0} dins 8 PeppY (|

[SELYN

(Pa1opd) 910}00UL0D JO SI0D oA (9
£102/61/50[P33opdn_suonojusLp Uid uig (S

ossasen)

[PeAowaY) 062-091-109 S0k g Way [
£102/61/50{ (PoAowRY) 70p-d-00E1-dN SOA G7 U3} (¢

ossasen

(Pooiday) 162-091-109 SR 01 Way (¢
£102/61/50{(P3%0I954) 01-0v1-109 &8 [ WY (1] @

SAOA 00id JOUNM PasT aq,

sHo|L102/9/2 00 0 pebuoys SajoN| 9
90-011-109 SOm G wey| |
680/AM [£107/12/01] 9G0—01L—L09 SOM 4 wWeyl
SG0—011-109 som ¢ woy| |
680/M16108/12/0\ [ $G0—011—109 som ¢ wey| g
“5513QUINUGT SWoH
680LAM [210/42/01 "Pappo ¢ bd| V|
03A08ddv| __ 31va NOILJIE0530 L

M T A A e |0 OB o AN US| oy S o it 1 mem
Aquiessy xog einsojous Jeisom ~V-0009-dN oz ﬁ SAV DL RONGD TVHS WIGH SNITTA ¢ | Tt MRl O iane 3 P EEn S man
11 1804 FJun DY DI H Zvans ﬂ—EH—”EH‘E&-ﬂ 20 ALGJONd GNY TVILNGGLINGD SI NERGH GINIVINGD NOLLYRNOSE
"AL7SI0HNOSIH NMVHOIN | 8% | %' 5% = AL SEC Y SO S TV INMR T | NOLLYWHOLNI TVIINIAIINOD 40 3IILON
ALD NOLLIRIOS3A 3NN | wau
1 V00l _‘eifis Kooy ‘youms 30euucdsigl cgo—ori—109[ 1
| wwzz ‘winy % ysng ‘uopng dojs—3 6,0—0LL—-109] Z
€ wwzg ‘uess9 ‘uonng ysnd ogo—oLi—-tog[ ¢
1 Wwzg “Jejue) ©0) uimsy ‘uonusod ¢ ‘youms Kiojoy 180—-011—-109] +
| ON “90|g 39Dju0))| 8/0—-0LL—-L09] S
| (umMoJg) 1900 .8/5—.2/1 LN /1 'i0}0euuc) 9¥0—-0viL—109[ 9 @
z SIOW ‘uld G "6|qP) % J0}o8UUOY JDINOY 2ze—-091-109] £
4 Alind “020°0 X £81°0 ‘|bujuue) 308UU0) oDl 080-0G1-109] 8
z |ouiuua] bury 180—-0G1—109| 6 @
z PUNCIH [DNQ 'epblg 1o 'o|qp) ¥ /M Assy e|qp) NI| 12e-091-109] 0L
T Jog punous) 691—09L—109] L1
L Mesu| e|pwe4 J0j JeAoD) Z¥L—09L—109| ZlL
i POY 'OOA ¥Z WDV punos ozeld| y0z—091—109] €1
1 51909 }98ULOISI—}IAND)| 12—091—109] I
V 210T SeUeS—dN 'UeeJosyanoL/m “Jid| 1£2—091—-109] GI
| SINPON_uoisundx3 0/ z/z—091-109] 91
A pey “ueydopy ubions| £60-G9L—109] £I
| 95004d ¢ 'OVA 802, 'Ibve(] 0z—008—109] 81
Z .NOWLVIINNWNOJ,_'1698q 12z—008-109] 61
1 .3MOd,_'1P%8q 222—008-109] 02
1 .....0_03. 1908y JuDpued v:DIl 1098(| $22—008—109| (¥4
1 fooydedey Jemod £00-Y—00g1—dN| 22 )
z d: RO 800-v—00gL—d| £2
i Kiquiessy sjopydesey juppusd| 600-v—00cL—dh +2 %
0 *14
| Y884 £ X 0S/V—MOS £/91 ‘eIqod| £0¥—d—00€1—d| 92
L 3004 ¥ X 0S/V—MOS +/¥1 31909 Y0v—d—00g1—dN <2
1 (€102) seues—dW P38 [oAuo)| 100-d—0009—dW] 82
| Buyiug s.nsopu3 Jssop| 200—d—0009—dh[ 62
z suum ‘4e3dopy 3ybioss| S¥0—0FL—109] OF
1 enig_‘se3dopy zu_em_ +3|9.T5Im_ [ 74
6l 1 zz 8l 0z
¢cC
P
3

ONTd 40 3IV4 INIMIIA
SV _NMOHS NOLLVINII¥O
iNIG 3ATYA NMOQ %00}

(NAOHS 1ON>

O9Md 40 3OVA INIMIIA
SY NMOHS NOILVINIINO
NI 3ATVA NMOd X0S

dILSVN

»Z Wil OL 2}
NIU|\3uL T18vI :3UION

HdS/IVYA0EZ /802

TEFO0 o




£00-Y-0009-dN Ll "9 1102/01 ATMN3SSY LGN b6Mp*£00-Y-0009— P -
N_ AN ONIAVST Rzu sfota u\.:a o s R e o e I e LOR T, Ny = sas-q

A1quessy ensoy: s0i80p =¥Y=0009—dN WIONGD TIVHS WAIT3W ONITTEA "NOUVTIVISN 'NOUIGSM JO SISO ¥OJ ATHIOS GiSn 38 TVHE U
g 6N -w.u.u olqo) TULL |  TIADNAY @ B u u“._“.u W ST 3T 0L HSINLY “ D iSioka Y LISNGD 5 Rt ERATLALS YL

. = I SBE 1 ST RS T AT

L7 SIOHNOSIH MMVHOWN | 8%t | «O* =%k A AL * ™ N T | NOLLVA¥OINI TVIINIGIINOD 40 39ILON

¢ 40 2 Hd

pleWYS o/U
SHUM :Z# uld «JATVA NMOd X00i. SF
umolg :L# uld @ V30 MMoa xos, of
1J9)oWoNnudjod bulyg s718v0 Nia
«HdOSNIS JUNSSIdd, mw“
plays o «HOSN3S 10 WS, i1#
SUUM :Z# uld v SONT MOMd s GOV
Umoug -1 Uid STIEYo 1X3 Mod AV 38 0L ST38VT
:Josuag ainssald
ONMIM
\4
318v0 YOLOW .87 (k8 dms).9e  (NMHE) 9 L
dIONZT0S 001 .08 (,Gdus).09 (3N78) 1€ 9
¥ (1437) IATVA NMOQ %001 67 Aojoey 8L (3LIHM) 0e g
Y007 ® HOSNIS ALINIXOYd 67 Aiojoe4 W09 (@3w) 2L 14
¥ (LHOIVYLS) IATVA NMOQ %08 67 Aiojoey W81 (3LHM) 0¢ €
HOSN3S IUNSSI™d raz WZL (@3y) 2L z
(OA-OA) ¥3LIWOILNILOd ONIYLS .9Z1 W96 (a3y) 21 3
NOILdINOS3a 971IVLOL 9703S0dX3  #ONILLIH  #1¥0d

0o O
@ O
20

JILSVN | @Wgﬁt ,
HdS/oVA0£Z,/80Z

/




g Ab som & waw
NOILJI¥053q

oxsa.49M [£107/01/50
Q3A0¥ddV| __ 3Iva

H<

¢ 40 | 9d

££0-Y-0009—dN (7 AL sz | s10z/01 ATNESSY LGN G£0-V—0009—dW AND RIA MO0 XTI €5 300 10L-3 [
T | el ey o | "SLEB R . | T EREEETE
- IV = X0 dIUSVNW dN Iuu DAY ._Uuwu j«% 3VANS ‘T3LAII34S ISIANHIO SSTNN 2
a17S30HNOSIH MMVHOIW | 6804 s LR AL I Y SR RS TV INKR o | NOLLYNIOINI TVIINIAIINOD 40 FIILON
ALD NOILdI¥9S3A [ EN WLl
L olod ¢ ‘1109 DOA $Z ‘4oyopuod o3| $60—001—109] |
L slod ¢ 'dwy G/ ‘110g DQA ¥z ‘40yopjuod oF| 960—001L—109] Z ICL e}
L ONXZ_‘junop do) ‘yopjucy Aipiiixny| £60—001—109] ¢
L 3lod ¢ ‘o) QVA 0¥z ‘Jojopjuod 7] G60—00L—109] ¥ 'e)
L JANO—D ‘dwy g| ‘sjod ¢ ‘4eypaug HnduIg 260—0ZL—109] S
L dwy ¢L—6 ‘031 ‘Abjay ppolIAQ szL—0zL—109] 9 o
l JAYNO—D ‘dwy G ‘8jod | ‘4oypaJg HNoJIY zZzl—0zL—109] £
gl oz ‘uil ‘bunds ‘|pujwds| G0L—0SL—109] 8
6 niyy ssod |0y} ‘bunds ‘pujwisy £11—-0SL—109] 6
¢ INOZ ‘Uil ‘|pulwidl ‘JeroQ pu3 811—0SL—109] Ol
L niyj ssbd |0}, ‘|puiw.s] ‘Jero) pu3 6L1—0SL—109| |1
L sse|mauog ‘ejod ¢ ‘dog Jedwnp doy SL1—0S1—109] Zl
L Sso|Ma10g '8lod G ‘Upg Jodwnp doj gLL—-0SL—109| €1
v ssodAg/m g1 ‘1100 J0A ¥Z V Gl ‘1adS @ampiuiy ‘Apojsy 961—091—109] +1
¥ [PUILLIB] M310S ‘394005 AD|9Y G/Z—091—109] Gl
l (OVA 08v—80C) Apjey buLiojuop espyd /82—-091—109] 91 PPPP
| [(Wom 0Z1) ‘dAV G ‘O0A ¥Z 93 OVA 0£2—0z| ‘Aiddng semod 882—091—109] /1 ® 0
9 doys_pu3 190—591—109| 81 500000 &[]
L Bulug 1sund SL OV dW £00—d—0009—dW| 61 e Y Yol ) -
L 671 .2l ‘oY uid +$00—d—0009—dW[ 0z coo e
L b7 ,2/1 6 ‘oY ulg S00—d—0009—dW| 1Z o =]
£ buoy 0L x UBH ,z x ,1 ‘Bunong aJim 900—d—0009—dW| z2 o =
L buol /g 9 x WBIH ,z X | ‘Bundng aam 210—d—0009—dW| €2 zmwaas—| O Hooooolop@e®
L 61 2/ ¢ “oy ud £10—-d—0009—dh| +2
L buol ,z/1 G X UBH ,z X ,l ‘Buong sum 910—-d—0009—dW| S
@1 |
(doid—oN) © O OlOkoToTo T
‘ (oe] [ele] [eTe] o)
HdS “OVA 0£Z/80Z = SR s
NIFHOSHONOL—YILSVA o1 | |[ed=—FRHHE .
O O O s 1=

KNG

NNGIQ

©




sl &
4o 0 o ¢ ol |8
[ ° B §<
7 SV ANNNNNNNTNVAY =i
RN o
Q \'w?\(\{\\\ \,A.,“I;} ee 3 :; Ei
\ i/j\\\ QAL il ks
lé?“’&:‘ig/{;/\\\\\ Vi) sl i
W \\E\X&\ W
/l"{ly"&\\ ANZY ’
8
a8 3
PR
E gt iég
RS g ggE
G Q_ ggg &
Q i3
Q" | |l
S i
QSO Eﬁgéﬁ ;
R
Q> 3
N I |- ~§E
o | |§k
™M < : ’ﬁ:g
= - er g E!iig
O(+)O 2 0 o % ii;is
SRS 5 §5§i
5 b
(=) || :
o © 3 @
o ° 3
[ Reh
E I ®e
5 3 o .
9= S
S8 G S2gmOL
3 S OL A
: 2 (3 <
?\" © %
Q




6_ -h%m’% R—u o .:umw Saﬂ\...qcr Aaassv b ;nlxlgﬂcazwlm.\_“u ‘AT A R X1 €6 300 1102-3 WAAIOSIVHA SISOSENd IBHIO NV UOJ LCREIS L A
ot 2 oy xog oy e ~¥-0009-dN [ o0 ﬁ AV 0L tanaco Twis ot oo ¢ | IR S SR S T d
YdE/Al 0Z — 804 ®jjqojN ILL TIADINY DI M Zovauns S 2 0 AUGJON GMY TILNIOLINGD SI NGAGH QINIVINGD NOLLYIUOS
‘L7 S3HNOSIH MMVHOWN | 8% |« =5%us _.m«ﬂ.amﬂ S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
ALD NOILdI¥0S3d JWVYN W31l
L Alquessy 81nsojoul 8AD|S 800—V—0009—dW| |
l (doid oN) Assy |aupd aADIS|  9c0-VY—0009—dW| Z V-V NOILO3S
81 seyou| [P0l ‘DY Z| ‘NHHL 2dAL “3opi|g ‘edim £00—091—109| ¢
0Z seyou| |pyol ‘DY | ‘NHHL ©dAL ‘opjg ‘eaim 8¢0—0G1L—109| v
4" sayou| |p3ol ‘DY g| ‘MLN 2dAL ‘usaig ‘auim ¢90—0S1L—109| S
0G seyou| |p3ol ‘D9 gL ‘MLA OdAL ‘elym ‘alim €£90—0GL—-109| 9
/9 sayou| |pjol ‘DY 8| ‘ML 2dAL ‘pay ‘euim G90—0SL—1L09| £
A4’ seyou| |pyol ‘Y | ‘MLW @dAL ‘ejdind ‘euim 990—0GL—-109| 8
0g¢ seyou| [pjol ‘DY g| ‘MLN 2dAL ‘enig ‘edim £90—0GL—L09| 6
9 seyou| |p}ol ‘P9 8L ‘MLN 9dAL ‘MOj|BA ‘UM 890—0GL—109| 0l
L Assy xog 1o} spDd OsIN 900—V—0009—dW| L |
1 o
<]
= ¢
®
®
il
(NMOHS 10N — @3sn 3dIM) —

(doig—oN)
HdS ‘OVA 0£Z2/80Z
NIFNISHINOL—IAVIS

oSN |1102/67/50 Paopdn_smaA| Y]
G3A0¥dav] _ 3IvVa NOLJRRSIa L




M=

Kﬂ 59z 1oz/o1 AMENISSY LN
1HOIEA ava

Alquiessy xog einsofou3 JeisoN

b6#p*g00-v-0009-dA
IWWN 314

=Y=0009-dN

411 1804 8jiqoN 3un TEIADNY DI

=i -

'ATNO MIA 3300 X4 €S 3400 10L-3

¥0 SAMUIOTTI XX0£-3 0L SNOLLVOLAID3HS o !ﬂnl_ﬁ.lni.ﬂ!...il..ll.liﬁ.”..! -I....n!.!.!.ﬂ..lﬂ:.-m
SAY 0L WRONDD TIVHS WO SNITT3A & SERI0 O TSI &1 ONAYII FLIA L1 SINN0EN WAVHON

ofsasan

PoPpaN Slapauicy o Bupo) o) 9
£107/81/50[P310PdN SNIQ Uo UoROYURL0 "G

oysasan

[PaRoway) 06C-091-109 SO 9 Wa 7
£102/81/50[ (PorowaY) 70p-d-001-dh SOA 17 Way T

Pa20IG3Y) |62-091-109 SOM || WaY |

680,/

os243n |£102/81/50[(PE90IERY) ¥01-0¥1-109 598 8 Wey 'f| @
SAIOA 00Jd JnoupM pasn oq O}

SHO|£102/9/2, x0q 10} pabuoyd sajoN| O
"¥90—0LL—109 Som _wayl
68043 [6102/12/0L[ "950—0LL—L09 SOM ¢ wayl

"G50—0LL— 109 som ¢ way| |

£102/12/01[ $G0—0LL—109 soM | wayl| g

B680LMI

“PeJBqUINUB] SWBY|

2102/%2/0L[ "P8PPP ¥ W8 'PepPR Z bd

680£AM4|£102/61/9[33W Jojow o} 8 GinS peppy (1| 3

[ELREEN

<

31va NOILdINOS30 [EREEN 31va

NOILdIOS30

AL7S32HNOSIH ¥MVHON | 48%ne [ =%+ =5%k ST, S 3 S RS TV NNt | NOLLVWYOINI TVILNIAIINOD 40 3IILON
ALD NOLLJINOS3a 3NN [ wau
| Wwzz ‘wni % ysnd ‘uopng dois—3| 6,0—0L1—109] 1|
£ wwgg ‘usety ‘uchng ysnd 080-011—109] @
] Wwgz ‘4ejus) O} uimey ‘Uojsod ¢ ‘Yoyms Kidjoy 180—011—109[ ¢
| ON_"190Ig_30D}u0))| 80-011—109] ¥
[ suM_‘4sydopy 3ybiosg] Sv0-0¥iL—109] S
1 (umoig) 9190) ,8/5—.2/t ‘LdN 2/L ‘10190uuc)) 9v0—0rL—109] 9 v,
L . ___onig 'iaydopy jubioag] vo0-0vl—tog| £ v S 30 o N
[4 SIPN ‘uid G '8I9D] % 0¥ 0 _IDjnauLg zec—001—109] 8 NIG JATVA NMOG %001
z P Aind ‘0z0°0 X £81°0 ‘|oulLIIe) }o8uL0) YaInp| 080—0GL—109] 6
z 1ouiusL Buty pajoins| 180—0GL—109] OL \74
z PUNCIH [onQ_'spolg He1 ‘990 ¥ /M Assy 91950 NI 12e-091—109] 11 (NMOHS 10N>
] apg_punoug| 691—091—109] 2!
] POY ‘OQA ¥T 'WUDly_punos ozeid| ¥05-091L—109] g1
] 199 398UUDEIg—AND) ¥12-091—109] +1
| Z10T_S8LeS—gW_'useJdosyonoL/m | 1£2—091—109] Gl
. SINpopy_Uoisundx3 0/ 2,g—091—109] 91
5 pey “Jeydopy 3ubion| £60—691—109] ZI
! _SE0Ud ¢ 'OVA 802, 'Iboeq ¥02—008—109] 81l
z .NOLIVOINNANOD, 16330 Fuuuoo@_ 61
z 1003d309y _UoRDIUNWWoD| 800-v—00cL—dN| Oz
3 TR
) 1931 L X 0S/V-MOS £/91 "®I90Q| cob—d-oocL—dN| 22
| 3004 ¥ X 0S/V—MOS ¥/¥1 °Iqe)] ¥Ov—d—00gL—dN| £2
| (€102) SsuRs—dN Ip33Q [o3uo)] 100—d—0009—dN| +2
| Buniug einsojou3 eais] £00—d—0009—dN] Sz \74

NId 3ATVA NMOd X0S

INVIS

HdS/IVYA0SZ/80Z

os—lcrcs




800-Y-0009-dN |/ iy $°9Z L102/01 ATEN3SSY XN Bmp 800—-V—-0009—dW . -
@_ /N u\._.sH 009=-dh | ATND BMIA 3400 XM €5 30D L0Z-3

HWIAN_ SNIAVD L AHOEA ¥0 SIADAULIFTI XX0Z-3 0L SNOLLVILAIIISS 0TS0 49, G280 0. 10N TV MOLYRIORE L SR W0 Jzs-q
Aquwesy xog wreopous seeon 11 cocam e S R L N ey © | ia g oy & oot i T i
#I1 4%0d
- — oeq 3 % 3VANS ‘T3LAII3SS ISIAYIO SSTNN 3
aL7S30HNO0SIH MMVHOWN | 65%m | “% 5%k AL I N SR RS TV NN | NOLLYWHOINI TVILN3IINOD 40 3DILON

2 40 2 Hd

plaIyS o/u

QUM Z# uld @ «JATVA NMOd %001, ‘6F
umolug :L# uld v JIATYA NMOd X0S, ‘SF
:1sjawonuajod bulg s3avo Nid
«tOSNIS JUNSSTYd, ..«“

. HOSNIS 10d ONIILS. ‘I
pIslys o/u 1SHOSNIS

SUUM :Z# uld

umolg :L# uid v
:J0suag aInssald
‘ONIEIM

‘SON3 NO¥d .4 a30Vid
SI18VI LX3 ¥04 3aVN 3@ OL ST3avi

378V HOLOW .87 (.8 Q_:mmm (NMH8) 9 L

AION3TOS X001 .08 (.G dws).09  (3N1g) L 9

W (1437 IATVA NMOQA %004 67 Aiojoey W81 (3LHM) G S
Y001 ® YOSNIS ALINIXO¥d 67 Aiojoe W09 (@3y) 2L 14

W (LHOIVYLS) IATVA NMOQ %05 67 Aiojoey 8L (3LHM) § €
YOSNIS IHNSSINd raz W£ZL oo (@3y) 2 4

(OA-OA) ¥3LINOILNILOd ONIYLS 921 W96 (@3 2L 3
NOILdINOS3a 971IVLOL 9703IS0dX3  #ONILLIA  #1¥0d

N &

Aa “ @ ok ﬂv
@ © 7
©)

»@
>® ]

o

IAVIS -

HJS/IOVYA0£Z/80Z

/




Hd¢

(doiq—oN)
“OVA 05£Z/80Z7

NIFHISHINOL—=3IAVIS

oxsasen

1102/01/50

g som g way jo AD|

H<

J3A0¥ddY

31va

NOILJIg053

¢ 40 | 9d

)
)
O

V| ot A A B oe o OGN g DI U S A |, o s o o s
. T I I oy % e i e | | A Ll i R R
L7 S30HN0SIH MMVHOW | 68048 s ﬂ“ﬂiﬁE I Y SR RS TV INKR o | NOLLYNIOINI TVIINIAIINOD 40 FIILON
ALD NOLLdINOS3A JNVN WaL

L alod ¢ ‘I100 OQA g ‘403opjuo) O3 ¥60—001—109] | WCL

L JANNO—D ‘dwy 9| ‘sjod ¢ ‘4eypaig }noip z60—0ZL—109| ¢

L JANNO—D ‘dwy g ‘sjod | ‘49ypaug HN2UID Z2L—-021—109] ¢ O

L dwy ¢1—6 ‘D3l ‘Apjay PDPOJISAQ GZL—-0Z1—109 ¥

9l jnoz ‘ui, ‘buudg ‘puiws] G0L—0SL—109] &

L §89|M8I0S ‘sjod  ‘dpg Jedwnp doj GLL-0GL—109] 9

| SS9|MaI0g ‘slod G ‘dpg Jadwnp doj 911L-05L—109] £

6 niyl ssod Loyl ‘bunds ‘jpulwis] LLL—0GL—109| 8

¢ Jnog ‘ul| ‘jpuiwus| ‘JeA0) pul 811—-05L—109 6

L niyl ssbd |O}| ‘[puiwiisl ‘Jero) pul 6LL—0SL—109| Ol

¢ 1IN0 Z — NI L SNINAS “TYNINY3L LZL—0G1—109] L1

L 1IN0 Z — NI | TVNINY3L “43A00 ANF ZZL—0SL—109| 71 o | SR |

sspdAg/m POP®
4 a3l ‘100 QA +¥Z ‘V Gl ‘1AdS ‘e4mplulpy “‘Abjay 961—091—109| ¢l @0 @
4 [DUIWIB] M3JDS ‘13005 ADjay G/T—09L—109 ¥l LINL
(¥om 02Z1) 22328

L | ‘dNV G ‘O0A ¥Z ©1 OVA 0£Z—0ZL ‘Alddng Jemod 882—091L—109| Sl m

9 doys pu3 190—G91—109] 9l :%E& [

l Burjug 1oupd SL OV dN| £00—d—0009—dW| /1L L
| 67 .zl ‘IIoy uidl  $00—d—0009—d| 8l

| 67 .2/1 6 ‘I'oy udl  g00—d—0009—di| 61

¢ Buoq 0L x ybiH .z x 1 ‘Bunong aum| 900—d—0009—dW| 0Z

L buol /¢ 9 X yblH z x L ‘Bunong SAM  z10—d—0009—dN| LZ

L buoq 2/1L G x YblH ,z x .1 ‘Bunon@ @AM  g910-d-0009—dn| 2z

o

;

@@@

Sallio

NNGIQ

® ®




o

4211

Yy, /‘ ________ ,_ R _”o,“”"
N/ /

A\ a——;

g 4 O

{ AN/
\) )

s\. 3 N/ (0 ",

XY/ o,

R

\:
W/

ARLETZGA
A=

Q . /
{\ AR

N

<

PANEL ASSY (NO-i

MOHAWK RESOURCES LTD.

)ZJGV
EXE=2=pN

e.| N/A

DRAWN
RWV7089

CHECKED APPROVED TILE MP SLAVE BOX -

SCALE
1=1

‘ .
M
Q:Q
Q"’)
n .
T O
S
Q_
|\Qg~
Ll
NN
<™ o
\IQZ
NN
ol -~ ©

© Slp® O@
® & !
gﬂ@ﬁg © ok
el HEOE
Q \@N
= \@
" : = 3
N X
~ o 0 )0
2L "
<Q
Qs: | [ m
-

-
-
J

NOTICE OF CONFIDENTIAL INFORMATION

PG 2 OF 2

D-size




@
4IMo7 ” L@‘ ”

O

ir]
, ,
sive | ,
ir]
, ,
Nivd | |
j
S
|2 s 2 x
3|3 5 S ©
z ™ ~ x ~
~ ~ N ~
< N &
[
e

O

0P [9002/62/11[8S 1 —091— 109 SYM

A

AINVANId

Q3N0HddY

He <

31va NOILdI4OS3d

37v0 0L 3IL 3HIM 9

H4008d—=X HLIIM NOILdO

020-V—-00& 1l —dWN Y/N |81 £ | sooz/01/01 ATEW3SSY LX3N bmp 0Z0—Y—-005 | —dW : . _
VAR o o | 7040 TN 0| up Sam933 XN0L23 DL SNOLLYOLAIIRS casonosi u IS IHA SISO Mo A U0 o o L8
Hqwessy fuopuey w0 X0 SAY DL WADINOD TIVHS WIEIW SNICT3A ¢ | NOLTEWLSN, NOUSsien o Saseaing veu £1105 oien 38 T
x\\q \WG& U\\QQ: ERial I3IA0¥dY TIXOIHI 0€0" ¥ ,J(WLAHXUGMQ 3999808 ‘DmHuHUmmmtmm ummme)NWMWIFDDF MMMMHZN - 40 AL¥3dO¥d ANV TVILN3QIINOD S| NI3¥3H Q3NIVINOO NOILVA¥OANI
0€0" ¥ TIVYNOILJVSA : :
al1S324NOS3IH XMVHOIN | 68940 | «O 4=l °T T ey S3003 B SUIADI JUVHS TV INNE 1N NOILYWHOINI TVIINIAIINOD 40 3IILON
1SI7 syod 3215=7)
ALD NOILdI¥OS3a JNVYN AL
! INVAN3d ‘®[PN ‘Mesul uld—H|  ¢61—091—109| | kﬁ
! INVAN3d ‘puplb o|qpd /M dlpyey WYbIDAS ‘POOH ¢ —091—109| Z
] 124 Gz X MOS S/81 ‘°l9pdl  z80—0S1—109| ¢
! ¢ NQ ‘| SSD|Q ‘uonng ¢ ‘yupbpued|  891—091—109| ¥
| (umoug) #1900 ,8/G—.2/ 1 'LdN /L "40¥8UUODl  940—0v1—109| G
] . “uondo juppued pupH, ‘Bo| ansoidl  ozz-008-109| 9

dIMoi

ENIZ-)

Advd

F18YI411470




SHY¥04 ,2Z /M ¥Z—dW FIS — x

V| Gt ] A i O Tha| A e moiistss | o SSsiTIA sssomns smuo e, vou vtass . i

weyoss 2ynoIpAY —0009-dN S0 F XXX'0 SMY D1 WHONOD TIVHS WNICIW ONIQT3A ‘€ NOLITTIO OL OHARAR S ONAVHQ S0k, 00 S3oMOSIH INYHON

dO¥d ON YHM Seles—gi ILIL TIADULLY TDIIHI “M“. H ._<z_mm_v.v_MH”Amm m 2000 .nuEHuuw:mm ummme)%Mx._.n_m__. mxmmmH__.,__H_ 2 40 AL¥3dO¥d ONV TVLINIGLINOD SI NEY¥IH GINIVINOD NOILYWNOINI

"dLl7 S30HNOSIH MMVHOIN | 688G | 0 4=l ke R L SHAI T SUINAD SRAVHS T A0 1| NOILYWHOANI TVILNIAIINOD 40 3IILON

ALD NOILdI¥OS3a INVN WAL 3z15-7)
L (81dW) spious|os 2a/M ud € ‘OVA 09%/0SZ ‘Hun Jemod ¥11—-008—109] |
L (81dW) splousjos 0d/M Ud L ‘OVA 0£Z—80Z Hun Jamod ¢11—00c—-109 ¢
L (81dW) spousjos 04/M Ud ¢ ‘OVA 009—0GS Nun Jemod XxX—00¢—109| ¢
L (81—dW) OGA ¥Z ‘Wun Jamod G60—00£—109| ¥
L (0€—dN % $Z—dNW) 4loaesay Jabioq ‘splous|os 0d/M Ud € ‘OVA 09%/0EZ Hun Jamod XXX—00¢—109| S
L (0£/¥2—dN) 0AAPZ ‘Nun Jamod G0L—00¢—109| 9
L WNdD G ‘esng Ajioojap £0-01¥—109| £
) (8L—dW) .£9 X #Jog o ‘(pesbyaind) Ajquisssy Jopullkdl | 00—d—0060—dW| 8
! (0¢/%2—dW) L9 X aiog .t ‘(paspbydind) Ajqwassy Japulihd]  zoo—d—00zs—dW| 6

| T

YINIVYLS
NOYIIN
0st

(0S—dW % ¥Z—dN) HIOAJ3STH NI N2 #95i
(81—dW) HI0A¥3SIH NI NO ¥68

1115

—

(Wd9 ££8°0)
A3Y/NI N2 950°0
A3Y/20 Z6°0
SSHUN Hd | 404

(Wd9 £99°1)

A34/NI NO SZi°0
A3Y/20 0T

sjun 9GAVZ ® Hd € 404

‘04Nl dWnd

¥0

IN0dLS L9

001£ 00£Z 0092 006Z 00Z¢€ oy
*| (soig) | (oocz) | (2852) | (sz82) | (vsig) (611 X) ONILLIS 43113d I
* 00£Z 000z 0szz 00SZ 09£Z [(LS3L) ISd ONINYOM TVNLOV !
* 2892 126} 6022 £96Z 9¥9Z [OOS+ ONINYOM TVOILIHOTHL
* 2852 1294 6061 £92Z 9¥SZ | :ISd ONINHYOM TVIILIHOIHL _ |
Wd9 11°2) ONILLFS ¥04
* §9°¢ §9°€ §9°¢ 502 soz (1v9) INNTOA YIANITAD Wd1 8 P
0 13S
x| <52 48721 48721 2072 2074 (NI 0S) V3dv NOISId | [
_.‘uQ\_VN ONITT0H A
* )4 (4 (¥4 z z NI ¥3LINVIG aod avol NIVA
NMOd %001
* 4 4 4 £ £ X(NI) ¥3LINVIG NOLSId
| 0000 | o000tz | ooorz | 0009! | 0008t X(S41) ALIOVAVD 1417 “ —
44 .Gl 14 .Gl 14 .Gl (Wd9 90°L)
0c—dN ¥Z—dW 21—diW wa1l v N
0 13S
I
T ==
NMOa %0S
YIANITAD _
ONIgNL JILSYTd ¥/ 1 .x_ f
Nd9 G _’ - - - - - - -
0 13S
3snd
ALIDOTIA
orororoler




PARTS (24VVDC Models)

MP-18-SERIES

ELECTRIC/HYDRAULIG
PORTABLE LIFT



100-Y=00£9—~dN /N | 0041 910z/01 AMENESSY LGN BMp*100-V-00£9—-dN D -
M A Y STl o IS ZASD AU UL | SO S s o s 2 1 75~
wod' gl .\Iﬂwnt..n\_‘ult: Jun | canoudv a3 23 % Shv ot S £ 3600 S ﬂﬂﬂ!ﬁ!ﬁ?ﬂ%ﬁ
= s FY 30VANS ‘G314193d4S ISIANIHIO SSTWNN 2
‘aL7S324NO0S3H YMVYHON wavea | “0 5%k Gk ST S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
310N IVIMAVN AL NOLLJI¥OS3Q NN

Aqwessy oo £00-V—00+0—dW | |
Aquassy o0y Jood  100—¥—0050—dW[ 2
Kiquessy ebowiby]  $00—¥—00L0—dW| £
Jeuoey buuds psposuyi| $Z0—-d—0080-dW| +
S

9

L

612/l z x v .z| 610—060—009|

Alquiessy Jopuikol  100-Y—0060—dW|
0L0-M—000L—dN

110—M—0001—d
£00—-d—00LL—dN 8
0L0-V—00lS—dM 6

o6nog 91| ¥10—0£0—009

«9€
oF

¥o0ld 61 0% 'Assv elab)| | L0-v—00L5—dM O
Riquiossy_JoBioy 210-V—00LG—dN| L1
SOTVNY 3od Bu

uopdo Josueg aJnsseld

OQA $2Z “Assy espeiey %00
19A00 %207

O0A 2, 4990 Nd £00-Y—00£G—di| 91

Assy xog Aisyog
DQAYZ—dN_"UORDI0T [poed % BRIl 110-v—00¥S—di| 81
800z—8) OGA ¥ _'Assv 3jun Jswod]

(do1d—oN) 2£0-¥—0009—dMW
SL 'sjioj G| JUSWPOM 80  Z00—M—00Z9—dW|

#6no 91 ¥1L0—0£0—009

.9 X /1 ¢ * 060l 900—0£0—009]

T.o AYIZ90" a4l ZTLE" @0 SL

501 _'1048D 800—02.-009] O%
Joysi

110-02.-009| I¥

O] £ O] 3 2 S0 O 151 (=1 B3 01 S O B D S - B B R 1= B B B 1 R R PN B B B B B B B B B 2 R B ] B 18 2

Vid 9 (SIOVId ¥ dAL)
aw!uu\_% dm&? JUYMGHVH INNON XO08 A¥ILLvE
(s30v1d ¥ dAL) (s39v1d ¥ dAd) (S39V1d ¥ dAL)
X08 04INOD TVOIMIOTTI ONILNNON ¥O4 13HS 1S0d NO Nd HOVLLY S3ANL ONIIOVA HOVLLY
(3aISNi)
(3aisN)

doid—ON ‘SI ‘SMYO4 .Sl/M DaA

S < |m |

4090

03A0¥ddY




@_ Neelsuome;ngbﬂh: R_B ' 0081 wEM\._.ﬁ ATENISSY LXN Nne:v:nﬂ.azmrm.\__r - A0 SAIA Hslmhﬂ._._n._.nhﬂu___.ﬂ -3 P 2 q
daig—-oN ‘sl “Assy ysod Jeisop -dN T SAV OL KMOINDD TIVHS WIO3W DNITTEA '€ WoUYIVimE NI 40 II:-!..!.-E-.«-__I- ] zs
'SWY S31 34 OL HSINLY ADMdoud TVLNELINGD GIEVINGD NOLLYFMOSE
e B | e e S | e
aL7S304N0S3H YMVHON AV LN RLRA.L — ® in | NOLLVWHOINI TVIIN3GIINOD 30 3DILON
SSYN 310N IV NOLLJINOS3a INVN :m_
loos'zy Aiqwiesey 3901 200—vV—00¥0—dW|

jove'L

1
Aquessy JslioN Jooly 100-Y—0050—dN| Z |
Joujoyey bupds pepoesuifyZ0—d—0080—dN| ¢ |

Aiquiessy Jopuiikg] 100—Y—0060—dN| ¥ |

48A0D 108USS[£00—~d—-001 L—dN] G |

(LZ2)u3ON0T 1o “yuswplom Ho4010-M—00GL—dN] 9 | %

L

[ 8|

| 6|

oL

M

51 2/1 T x PQ .Z| 610—-060-0

©6no9 9| ¥10-0£0-0

1 LO—M—00S L —dN|
200-¥—0061—dN

1 .98 * 1909 01.0-¥—00 LS —dW
%9018 _'B1 0% _'Asev_e1909] | L0—V—00LS—dN

Aquiessy 196040 21L0—Y—00LG—dN|

9OTVNY od 6uis|¥10-v-0015-dN[ 21 |
uopdo Josuas a.nssaud 2Z0-Y—00LS—dM €1

O0A #2 *Assv espsiey %007 Z00-V—002S—dW| ¥1
40A0Q %907 100-d—-002S—dN| Sl |
ol

Ll

8l

96nog g ¥10-0£0-0

(DQA_¥2) Kesv 19AD Nd £00—V—00£S—dN|
S00-Y-00£5—dN|
#10-Y—-00¥S—dN|

A
7/

£10-Y—00¥G—dN| 8L
(A¥T) 1UsWpPM_oanL LO0—M—00¥S—dM|
(doid—oN) 2£0-v—0009—dN[ 12
SL S30M % ¥39NOT ‘WewWpleM 1504¥00-M—00Z9—dN| 22
19400 ©loH 65890y 400—d—0S1—d| €2

°S| £00—0£9-009] ST

.9 X ¥/1 € X 960l 800—0£0-009]

<

B1 2/1 X ON 02—v/1_'#eios

(S 1) 51,1 X ON 8I-91/9 'PPeH *oH Wod _ 100—0¥9:
(cu5) ,z/\ T X N 91—¥/& 'PooH XoH Hod £00-0¥9-009] L2
(S 9) B1 8/5 X ON 0c—¥/1 'PPoH XeH Wod _ eca—0¥9—00s| 82
(S4D) ¥/} L X ON 91—8/% 'POSH XeH WoH _ £80—0¥9—009] 62
peild ouiZ]

<-Dd-i-v—o.—'-'-N—.-N'-.-'-'-.-'-'-'-.-'-'-.-—NN.-E

oto'o ¥ | G opos9 ‘B .1 X AN 0Z—¥/| 'POSH 100S ‘Mesos dob
lozi-o ¥ N 91—¥/F 'uPid N 500—089-009] L€
200°0 ¥ ON 91-8/¢ UPld "N z10-089-009] 2¢
_gv.o ¥ ON_0z—¥/1_™d07_uoj | co0—069-009[ €€
lott:o 8 ¥/€_wd 100-01£-009[ v¢
500°0 ¥ 91/5 Pl * £00-01£—-008] o€
0100 | 1wz9o' a1 zie® ao oz 1L ¥/1 Wi - ¥00-012-009] 9¢
Jeooa 8 8/¢ Pl [ e00—o1.—009]
2000 ¥ £10-01£-008[ 8¢
[¥00°0 [ 91/5 ™00 * 200-02£-009] 62
ov0'0 ¥ ¥/E_ 1901 Jeysp 800-02£—009[ O¥
2000 ¥ 8/ W01 D 110-02£-008[ L
L0 z 9908N v X 0Id ¥/ 'Uld WOUH _ 900—006—009] Z¥
loat'o L OIF F © 840 Of '0°Q 06 _04d  /10—0zv—L0g
lozoo 3 WL z/L X bld £ ‘Poy 'onsbid 'do)|  G00—09¥—L09] ¥+

(s30v1d ¥ dAL) (s30v1d ¥ dil) (s39v1d ¥ dAL)
X08 T0MINOD TVOI¥LOTTI ONLINNON ¥OH 13HS 1S0d NO Nd HIVLLY S3IX0E AYILIVE ONLNNON ¥O4
(s39v1d ¥ dAL) (s39v1d £ dAL)
$38n1 ININOVd HIVLLY SY§3IACO TIV LY (NMOHS 1ON)

dO8d—ON S1 ‘SMY04 ..2Z/M 20N #Z L N

%S840 (8107/67/10[L00-Y-0061 —dN_SOM g Weyl "¢

¥00—M—0051 —dA oM £
2/62/10[£00-M-00G | —dN_SOA
PoIIL OM|
3¥09°9 [9102/02/21[291-200-G520 2R SOM +Z Weyl

sl [ |

J3A0¥ddY 31va NOILdI¥JS3a




ISd 002€ OL 431139 13S ANV LINN J3MOd NNY ¢

“T114-43A0 LON Od
MNVL 40 dO1 4O ub NIHLIM OL MNVL 1714 '}

‘NOILYYVd3dd Nd dOHS INIHOVIN

6/80%0P |8002/51/80

¥60—00¢—109 SYM | W3ll| V

J3N0¥ddV 31va

NOILdI¥OS3a #

Mige i o T I PIOTV O T g A B0 XN 8 W UL | IS S0 e A i e 0
20 32 455y nd Y ——— SAY 0L WIONDD TIOHS WNITIH ONITT3A € | NOWYTIVISM, 'Nouzsisnl 4o sssodind sod Lirios gsen d Tves

(800z-8) 150d Oll9oN uil d3nmddy 4340309 ”M” H ._<z_mwmmx%mm 3v4ns ‘EEUM_:M_ ummme)mwx.rnm mxmw”ﬁﬁ 2 10 Hiaona aw s
"L S304NO0S3H ¥MVYHON A LA 00 ¥ 100-V—-00¥S—dA * T SNV S303 3 SHMANT davns T N 1w | NOLLYWYOLANI TVILNIAIANOD 40 3DILON
ALO NOILdI¥0S3d JAVN W3 L 3zIs=9

| 1S0d 3IqON OdA +¢ ‘Yun J4emodl Ge0—00¢—1L09| | v/

| doQ Jsyipaig| S00-0l¢—109| ¢

| SUo|IPY G¢Z'¢ ‘pinj4 oNNoUpAHl LO0—019—109| ¢

| seqn] GO0 JUD|pasS Joodd—Jadwp]l| 900—019—109| +

| s93og ¢0°0 oAIPPY PINI4 OINDJIPAHI £00—019—109| G

] °dnl ¥/1 0} 1dN +/1 ‘leAmMS bag 06| ¢00—0zS—109| 9

‘1417 0L I19NISSY € g
"ONILLI4 39N1L ITHYDIAA 06 HLIM ONTd INIA 143130V 1dIY 2 A Hv
"dVD ¥3HLY3YEg HLIM ON1d T4 NIVIN 30V1d3d 'L - >
~N
~
NOILVHVd3¥d Nd ONIddIHS P A U
e ~ !
.ISd 002€ ® 13S - 11N4. SY 139V ANV S1¥O0d 1TV ON1d '+ .
W) 0
"AATVA 431734 OL INVIVAS 400¥d ¥AdAVL ATddY '€ / = Q p
=]

«b Ol
YIONY3ISTY T4




Z£0-Y—0009~dN o/u | 0s 910z/01 AanassV LN Z£0-V-0009-dN ATND FMIA DD X4 €6 309 110/-3 .
e o REENNERE | auiEErEsRae:
1804 ‘ejigoN TurL DY DO H% vans uEﬂ-HEﬁJEu_.m 30 ADNZJONd OMY TVLINGGLINOD SI NCHGH GINIVINGD NOLLYRWOSE
'AL7 SIOHUNOSIH MMVHOIN |  68%ina | «0 ' =58k Gk ST S 3 SORM RS TV IR 1 | NOLLVAIOINI TVIINIGIINOD 30 3DILON
ALD NOILdI¥0S3d INYN WALl
L Aiquassy ainsojou3 0a diN|  ZL0-v—0009—dN| |
L (doid—oN) Assy |supd 0d] 6£0-v—0009—dN 2
8l | seyou| |00l ‘D9 Z| ‘NHHL °dAL “Yopig ‘s £00—0S1—109| €
0Z | seysul |pjol ‘P9 H| ‘NHHL 2dAL “fop|g ‘a4im 850—0S1—109| ¥
ZL | ssyou| pjo) ‘D9 8| ‘MIN dAL ‘usaig ‘aup 290—0S1-109| § V=V NOIL33S
05 | seyou| |pjo) ‘D9 gL ‘ML ®dAL ‘ajum ‘saim £90-061L—109[ 9
L9 seyou| |pjo) ‘D9 gI ‘MLN edA| ‘pey ‘e 590-051—109 £
Lyl | ssyou| P30l ‘D9 gL ‘MIN dAL ‘sidind ‘auim 990-051L—109[ 8
0g sayou| pjo) ‘D9 8L ‘MIN 2dA]L ‘anig ‘aum| £90-061L—109 6
9 | seyoul |pjol ‘09 gL ‘MIN 2dAL ‘mojloA ‘auim 890—05L—109[ 0L
L Assy xog 1o} spnd 9sIN  900—v—0009—dN| LL
L pay 'B1 .62 *Assv [14p)]  910-v—0009—dN| zZL
! pay ‘511G “Assv &1qp)[  41,0-v—0009—dW| €1
| Pay ‘b1 ,6v “Assv 31apd[  610-v—0009—dH| ¥

(NMOHS ION - a3sn 3um)

(doiqd—oN) ||
NII4OSHONOL J0AAvZ dN |

S

oSN |1102/67/50 "Po1opdn SAAA| Y] @\

J3A0¥ddY 31va NOILJRIOS3a 7




" bmp-, )= = ) —¢ D

M= A - e b POV OGP g DN NI CETIIULE | A s e 1y 8

Aquuasy xog einsopouz 00 dn e & R e s © | A e B e v
#H1 50 OIGON Iull | GATN Lot oy 2 % 30vANS ‘CILII3S ISIANIO SSTNN 2

"AL7SI0HNOSIH NMVHOIN | 8% | %' 5% LR SEC Y SO S TV INMR T | NOLLYWHOLNI TVIINIAIINOD 40 3IILON

[ao] NOLLJRIOS3d 3NN [T
T Al JuUDpUa | 600—-¥—00F L —dN| 3
o 7 -
L o4 L X 05/¥—M0S £/91_"eia0))| cov—d—0oci—dN ¢
3 10y—d—001G—dN ¥ @ a
L 80Y—d—001G—dN &
| (€102) SeLos—dN 105e0_ oo 100-d—0009—dN 9 —
! Buniig_eJnsopu3 5a—dN 010-d—0009=dN £
1 wwizz “winl % Ysnd ‘uopng doys—3 80-oL1—1log| 8
c Wuizz_‘Usels ‘Uowng Ysnd 6 \4 @
L ON_“00I8 10010 o1 '9N7d 40 39V4 ONIMIIA
I WWZg _'Ieyue) o) Wimey ‘Uonisod ¢ 'youms Kiojoy 1so—oti—tog| 11 SY NMOHS NOILVINIIIO
I @A3N_snonupuod duly 00F '340/NO "WouRg] 1z0-oti—1og[ zi “NId JATYA NMOd X004
L Lm o "dV 0T _'00V SdAL .!_u. zLi—0z1—108] €1
T /s dwyg ‘euri—u) ‘JepioH wen. ati—ozi—109[ #1
[3 SHum_‘s83dopy 346(04g) S¥O—O¥L—109] S (NADHS 10N>
Z onjg ‘4e)dopy ybiong] ¥90—0vL—109| 91
z SION ‘Uld G ‘91900 % JOJIRULOD DN Zze—091—103| /1 @
Z molieA *aeydopy 34Bions] £01-0vL—109] 81
z Pedinsul Aiind "020°0 X /81°0 ‘IPUjuLIs] 300uU0O dINY) 080—051—109] 61
z ipuiLe] Buy_pojoins| 180-0st—1og[ oz
c ioujiey Bup_peoins| g60-051—109] 12
| 195U| SjDwe] 10} ISAD)) zv1—091-109] 2z
z PUnCIH [BNQ_oPDid We1 'eiatd ¥ /M Assv eiab) z_m 1ze-091—1os| ¢z @
1 og_pun 891—091—108] ¥2
L Pod "DQA ¥ ‘ULl punos ozeid ¥0z-091-109 Gz
| i903 TR ¥iz-091-100[ 9z
z ejpwes ‘|INesneq ‘ejopideseyy B812-091—109 L2
73 DN U _UI0Go/A_do0_eaneoi] 1zz—091—1og| sz
| Z10C_69U95—dN_"Uee.o8LonoL/A_31d \zz—0a1—1og[ ez O
| SIPON_uoEUOdT zzz—091-109] oOf
c pey ‘103dopy 3yBjong] £60—-G91—109 IE
1 351—GF VAGN "Ud1/AGZ1/VEl 'Budid  “I6joeuuo 900-0L1—109] g€
I duy GI "OVA 0Z1 9Iod € ‘19A0O 39N YA Joiul pobuoiy yio—oLi—Loo| e
z SUNON "DOA ZI 19ANO zio—ozi—109] v
Z _NOLIVOINNWWOD, "105e 1zz—ooe—1o9[ ¢f
T 910014600y JUDPUSd PUDH, 0900 ygzg—008-108] OF
z
L
l

«140d ¥3M0d OdA Z1. ‘IPoeg £82—008—-108| /¢
»LdN 3IVEJ0 — LdN 398VHI. 10990 ¥82—008—-109| 8F
«LTINI_Y3OUVHO OVA 0Zl, ‘IRoeq] S82—008—109] €€

| —
L
\

gi
3%\
oo
@ﬂ\g

loag an

680£AM | #102/01/40[ %S 1—-091—-109 Som ¢Z wey (i
¥90—011-109 SoM Q| W3y
680LAMI [€107/12/01| 950—0F =109 SOM || Weyl
GS0—-01L—109 SPM 6 We)l
680LAMI [£107/12/01[ ¥G0—011—109 SOM 8 Wd}| V|
03A0¥ddY 31va NOILJRIOS3a 7 SHO 7

£102/8

RQPLACId JIouR_35n WOl o)
£102/9/2 [F10)33u05Up YioGp_pabuby Sa10N M| £102/5|[{powousy) Z0y=4-00F1-dh 50k ¢ Wy ||




v—0009 ” T ——— . -

Q_N.%ul!! 009-dn AR AmassY DaN NP ZI0-V-0008cd | A0 3n 30 X % 3000 wusc-3 T —— g
=V-0009-dN SAV OL WNOANOD TIVHS WNIA3W ONICT3A '€ NOLLYTIVIN 30 S350cuNd H0 ATHIOS @ISN 38 TVHS Ul

éaii‘thi&nﬁo&ﬁﬁﬂpﬂ ARy D030 mMi% _— oo = o ailo O, Tmwens & At Mms "2l Lear evon

"017 S30HNOSIH MMVHOW | %%na | “%/ “5fs 1 ¥ sawrn SN SR S TV AN, i | NOLVANOINI TVIINIGIINOD 40 FIIION c 40 2 Hd

7 «IATVA NMOa X001, ‘6F

«JATYA NMOd X0S, S

pIaIYS oMU
SUUM Z# Uld
e umoug :L# uld
sjewonuslod bulg
pIaIYS o/
SUUM g# uld @
e . UMOIg - # Uld S318V0 X3 ¥04 3avW 38 0L S138v1
:Josuag ainssald
ONIYIM
ANNOYO NIVIN '8 HOLOVLNOD HOLOW WG (,8dus) vz (LHM) SL L
dION3TOS Y001 .08 (.5 dus).09 (3n7g) 91 oL
W IATVA NMOQ %001 67 Aloyoey W81 (LHW 61 6
Y007 ® HOSNIS ALINIXOHd 6 A10j0e4 W09  (a3Y) 1e 8
(+) AY3LLVE LHOIY OL (+) 440/NO WS O (13A) 8L L
1371N0 OVA 02} 01 318V ¥AMOd ¥IDUVHO .9€ K2 (3nig) oL 9
370S YOLOW OL (+) 3SN4 Y00Z WOHH ] .02 (13A) 8L S
AY3L1VE 1437 0L S131LNO ¥IMOd OAA ZL W£ZL o (8duws).or  (LHM) 6L 14
W INTVANMOA %05 67 Aojoe 8L (LHM) SL €
HOSN3S NSSI™d raz WZL o (a3y) e 4
(OA-OA) ¥3LINOILNILOd ONIMLS .9Z1 W96 (@3y) 1e 3
% NOILdI¥OS3a 97IVLOL 9703S0dX3  #ONILLIA #1¥0d

(=}

" ©
g ,@

-

—




NIJHIOSHIONOL OdAvE dN

(doiq—oN)

oSN

£102/11/50[(Z1) ¥10-d-0009-dH SPK y Way| V|

a3A0¥ddY

31va NOILJRIOS3a 7

7| o eane R e OOV O | o BB W ST | R o 0, i 1
(e \!Nuﬂ.unuﬂ UL | GARMy ] @030 e ﬂm % ﬂ“ﬁ%ﬁ“ !ﬁs:ﬂ!ﬁ!!ﬁ]ﬁﬁ% SYANIVLIIY IAVH O1 SAVI3Y :3LON
'aL7S30HNOSIH IMVHOW | 69%ina Zk _.m«ﬂ.amﬂ SEC Y SO S TV INMR T | NOLLYWHOLNI TVIINIAIINOD 40 3IILON
ALOD NOI1dI¥d0S3d JAVN WAL
| Buijug |sund 600—d—0009—dNN| |
l dWN 0aAYZ ‘Z# Assy dus jpulwisl|  z40-v—0009—dWN| 2
L L Assy dins [pulwiell  $0-v—0009—dW| € Y
z | buor z/IL 1L x ybiH .z X 1 ‘bunong &JIM|  /,0-d—0009—dW| ¥
! buol y/1 G x ybiH 7 x 1 ‘bunong &M  gL0-d—-0009—dW| S —u U/
[4 Yesey ojny ‘dwy G ‘4eypaug }nouID GlL1—0¢1l—109| 9
! L ssp|p ‘dwy 00Z ‘4eploH @esn 811-0Z1—109] £ = _ -
| L ssp|g ‘buipoy 3sp4 ‘dwy 00z ‘esni LL1—0Cl—109| 8 @/
/ a 1§ 20 [:0 |0 |
mﬁ*. Hosloales ;
(u] (m] ]
aul e ) 00000000 unm_mﬂﬂl =
_. [0 P00 1O I
N ) 0 9" 0
» a1
6 - 2/T I
.2/1 S _

o[slidjOllele

UZom|¢\ﬁ|_

/|

HIDI




0xsaJanl (/107/80/50 ‘Pappo 830N (G
pappy L1 wey (¥
OdSs249A4 |/107/80/50 ¢ A0 som 6 way (¢
9 Wa)| 0} pappp 2Sep BYDUBYY (T
038248 (£102/80/50(9% 1 —091— 109 som ¢ way (| Vv
Q3IN0YddV 31va NOILdIg053d .

/4

N
= ,'.

N
o

7
1O DI

S

QAN Ve

\L O

‘leulws) paleys ojul UoILasUl 0)
Joud Jayebo) salim Joisisal 1SIM] 31 ON

43dwnr

N igemsemd A N R e OV OGN | g ABC TN 0 M S MILT | e AR Srs00ns o e s utao 42

z# Assy duys [pujuss 500 F XXX SAYV 0L WADANDD TIVHS WNICIN ONITTIA '€ NOSENL0 OL CIHSINAN 51 NINYID JUIMA. ~GLI SIOUNCSHY JMVHON

d0¥d ON S3II¥IS-I0AYZ—dWN  FLIL TIADNAY aDIOIHI ”M“. H ._cz_mm_v.VmWMm ovans ‘nuEHuuwn_ﬁmummewiu_._Mz.__w__m__. w:wwuﬁﬂ_ 2 40 ALY3dO¥d OGNV TVIINIOLINOD SI NIZ¥3H G3NIVINOD NOLLYWHOANI

017 S30HNOS3H XMVHON N R4 be0-v-0009—dW | °' 7 sy SINI B SUID VK TV IR T NOLLVAWYOINI TVILNIAIINOD 40 3DILON

ALD NOILdI¥0S3d JNVN WaLl z1s-2)
L 67 .6 ‘oY uid| 110-d—0009—dW| L
L SS8|Maldg ‘s|lod ¢ ‘dpg Jedwnp doll ¢£10—-d—00LG—dW| ¢
4 [DUILLIB| MBJOS ‘}9%00S AD|ay G/Z—091—109| ¢
¢ sspdAg/m Q37 ‘1190 OQA ¥Z V Gl ‘1AdS ‘e4npiuiy ‘Apjey 961-091—109] ¥
9l Ao19 ‘sse|MaIOS ¥YO0|g |pbulwis] 650—-G9L—109| &
z doys pu3 190—G91L—109| 9
4 dujs |DUIWIS] SS8IMBJOS ‘48A0) pul £90-G91—109| £~
L sspdAg/m Q37 ‘1100 OVA 0ZL ‘V Gl ‘1adS ‘e4nmpiuiy ‘Aojay v¥1—-091—109] 8
| Wyo 0| ‘lo}sisay GlZ—-091—109| 6
L (Buipunolg Jo]) usal9 ‘SSBIMBIOS ‘HO0|g |buUlWI| 890-591—109| Ol
L Wyo X0z ‘101sisay 91Z2-091—109| L1

OO0

O =0 [sO
OO0 99[99[990000000L,
[ cojloo|oo0 [
o o o
)| u“_m_\u,_ umm_ umm_ L ) )
000 5 I'5 |7 [C00QI000

{ 431
£

STVNINY3L
9

He)

W31 W3L
4 £




OO
==
ool meieis omiec e
9010000000 0|000 00

//_l\/

AN )\l\

STVNINYIL STVYNINY3L STYNINY3L
N3349 8 [
4
anNy9 A¥Z— A¥Z+

Il

WA= Vs |7 wein | e PPOTITOGN |y AN B M CE DM | o SR, S0 o e 25 g . 16
I# Assy dujs [oujuuie] S0 T xR SAY O WADANDO TIVHS WOIGIW ONICTIM ¢ | OGERYSS) RSN S0 ohinesa S, “ ot S0unosst anvion
dO¥d ON SIYIS—DUAYZ-dN it | 3nmddaw | oo —v-0009—-dW | o _ vt J0VAHNS ‘TILLIS FeTAATHL SN 2 40 MO QN IMEGEND ST NSan GG Nolimo
"aL1S334NOS3IH XMVYHON NAo e co-v-oo0s—am| ' Muzmmummmm SII SAANRD RS TV I 1w | NOLLYWYONI TVILNIAIINOD 40 FOILON
ALD NOILdI4OS3d JNVN WAL ZIs=0
| SS8|MaJdS ‘9jod g ‘Ubg Jadwnp doj L20—d—001LG—dN| |
| SS8|MaIdS ‘9j0od G ‘Upg Jadwnp doj ¢1l0—d—001lG—dN| ¢
| SS9|MaJ0S ‘8j0d ¢ ‘Upg Jodwnp dol|  ¢10—d—00lS—dW| €
! b1 ¥/1 G Iby uidl  800—d—0009—dW| +
¢l Aoi9 ‘Sss|mMaJdg fO0|g |DUlWIS] 6G0—G91—109| S
4 doys pu3 190—G91—109| 9
¢ diu}S |DUlWIS] SSBIMBIOS ‘JOA0]D pu3 £90—G91—109| L
Z (buipunoug Jo04) uedIH ‘SS8IMBIDS ‘3O0|g |DUlLUIB] 890—S91—109| 8




680LAM
d3A0¥ddY

1102/81/80)
VA

[SLON_ %007 OL G3INVH) JUVMO¥VH| V|

NOILJI¥0S3d

b=l

@_Nueﬁeﬁu«n AR~ A L ATENISSY XN 240-v-00lS=dA | up 20, 2R 00 XM € 3000 LoLI B L y——— 3zs-q
ey g T el @3 @ LD P ¢ | R L WA i B R
'AL7SIOHNOSIH NMVHON | 059 | ok ﬁ«aﬁzﬁd S SN RS TV N T | NOLLYVAHOLNI TVIINIAIINOD 40 3IILON
ALD NOILdI¥0S3a JNVYN W3Ll
L 1xopag bununow Jebupy) GZ0—d—00LS—dW| |
z (S¥9) ¥/¢ X ON 0Z—%/1 ‘PpeH xeH ‘jog ¢10—0¥9—009| ¢
9 ON 0Z—%/1 007 uolAN 3NN S00—069—009| ¢
8 v/L 3P4 eUsOM ¥00—01£-009| ¥
L indin0 OQA ZL 1png ‘dwy 0z ‘4ebupy) Aueyipg 0/Z—091—109| &
¥ (G¥9) .1 X ON 0Z—+/| ‘PPeH XaH %log £00—0%9—009| 9
@ /
=
e M;t_ )




[

whn a 9'Ge 0/ AMNISSY LGN
3iva

Aquiessy xog Amyog 100-Y-000S-dN

L00-V-00£5-dN
3WVN 314

JULL |  [SAGNdY | ODR3H)

‘0171 SFOHNOSIH NMYHOW | esozemt | ze

=i 30

'ATNO IA 3¥00 X4 €S 3000 10L-3

'S3903 ¥ SAINADD RIVHS TV IADN 1

ISIONVE 0L ISALON

ALD NOLLJI¥0S3a I Wall

L 00AZ| ‘Kieppg 110-061—109] |

0 woyog xog Alsyog] £00—-d-0056—dN 2 —\7
I do| xog Aisypg ¥00—d—00£S—dN| ¢

z 0z—v/| ‘aApowoiny InN—n 010-002—109] +

z (¥9) 2/1 X ON 02—%/1 ‘PPeH X8H ‘log Z¥0—0¥9—009] G

Z ¥/1 IPl4 Joysop| $00—01/-009] 9

z ¥/1 007 “Jaysom £00—02.—009] £

z 1PN 399Y4s 91/ ‘Buot ¢ B £o¥—d—00eS—dhN 8

4 Ip¥aN 3924s 91/1 ‘Buo7 ,g8// | ‘BuipjoN wu]] $0¥—d—00€S—dN| 6

z IP¥8N 3984S 91/| ‘Buoq g “BuipjoN wil] S0v—d—00£S—dN| Ol

| juowaopiday asng % Kieypg ‘|poaq| 16z-008—109 Ll

(3N SNOLLOINNOD ¥3LIY
AY3LIVE 40 dOL ¥IAO AVT)
NAOHS 10N

3409°9[1102/51/21

Z SYM ALD T W3l| 9§

680£AM [1007/12/2

PepPY 2| wall

J3A0¥ddY 31va

<

NOILdI¥OS30

zs-q




ILLUSTRATIONS

MP-18-SERIES

ELECTRIC/HYDRAULIC
PORTABLE LIFT



Jack Operation:

Prior to moving
posts, the rear
jack wheels must
be engaged. To
do this, push black
lever down, then
jack handle to
desired height.
When post is

in position,
collapse jack
wheel fully by pulling

black lever up. : 4

o Jack UF onxr\INheels /

il

If jack does not

collapse under

load or if jack does

not raise back of post

onto wheel, then the

relief valve may need

to be adjusted. To set
proper jack capacity, lift
empty post with jack,

then remove relief port cap
with 5mm allen wrench (see
location to right). Using
5mm allen wrench SLOWLY
turn adjustment screw counter-
clockwise until jack collapses.
Then screw in clockwise

1 full turn. Replace port cap.




AWARNING

VERIFY REAR
AXLE WEIGHT

O

DO NOT OVERLOAD
REAR COLUMNS

MP-18

MP-24 MP-18

NOTE: MOST TRUCKS
ARE REAR HEAVY!

VERIFY PER AXLE WEIGHT!

P/N: 601-800-452

Courtesy of:

Clear area if vehicle
is in danger of falling.

Locate lift
on firm, level surface,

preferably concrete.

All lifting forks must
properly engage
vehicle tires

or supports.

Keep feet
clear of lift
while lowering.

Remain clear of lift
when raising or
lowering vehicle.

Be sure intended lifts
are moving together
evenly.

Do not drive over or
pinch electrical cables.

The messages and pictographs
shown are generic in nature and
are meant to generally represent
hazards common to all automotive
lifts regardiess of specific style.

Funding for the development and
validation of these labels was
provided by the Automotive Lift
Institute, PO Box 33116 Indialantic,
FL. 32903.

They are protected by copyright.
Set of labels may be obtained from
ALl or its member companies.

i© 1992 by AL, Inc. ALI/WLA00w




A CAUTION || A CAUTION

Lift to be used Authorized personnel
by trained operator only in lift area.
only.

@]

A CAUTION || A CAUTION

When moving lift, Check for

be careful overhead obstructions

to avoid tipping. before raising vehicle,
© ©

The messages and pictoegraphs shown are generic in nature and are meant
to generally represent hazards common to all automotive lifts regardless of
specific style.

Funding for the development and validation of these labels was provided by
the Automotive Lift Institute, PO Box 33116 Indialantic, FL. 32903.

They are protected by copyright. Set of labels may be obtained from ALl or
its member companies,

©1992 by AL, Inc. AL/WLA00C

SAFETY SAFETY

INSTRUCTIONS | INSTRUCTIONS
o
T
/

Read operating Proper maintenance
and safety manuals and inspection
before using lift. is necessary

for safe operation. ©

SAFETY
INSTRUCTIONS The messages and pictographs

shown are generic in nature and

are meant to generally represent
h d: to all ive
lifts regardless of specific style.

Funding for the development and
validation of these labels was
provided by the Automotive Lift
Institute, PO Box 33116 Indialantic,
FL. 32903.

They are protected by copyright.
Set of labels may be obtained from
ALl or its member companies.

Do not operate
a damaged lift.

© 1892 by AL, Inc. AL/WLA00s




SCHEMATICS

MP-18-SERIES (AC VERSION)

ELECTRIC/HYDRAULIC
PORTABLE LIFT



[

e

AC ENCLOSURE COMPONENTS:

1. 24vDC POWER SUPPLY — Converts incoming power to 24VDC for control circuit and
solenoids.

CONTACTOR - Controls switching power to power supply.

RELAY, MAIN POWER PRESENCE - Detects if Main Power is connected to the box.

w N



4. RELAY, MAIN POWER SWITCHING - If all cables and dummy plugs connected properly
and all E-Stops released, this relay will switch power to the Main Power Contactor Coil.

5. RELAY, PLC BUS - Powers PLC when

6. RELAY, LOCK RELEASE SOLENOID — Switches power to lock release solenoid.

7. CIRCUIT BREAKER - Protects
amperage flow from this enclosure’s
24 VDC power supply to its control
circuitry.

8. CIRCUIT BREAKER — 3 Phase,
protects amperage flow to ALL
electrical in enclosure. 7o m :

9. PIEZO ALARM — Sounds alert when [
lift is loaded. | Branazaran §

10.BRANCH TERMINAL STRIP —
Junction terminals for incoming and
outgoing communication and logic
circuit wires.

11.MOTOR CONTACTOR - Switches
power onto motor when contactor

%

coil energized. Eaaaagg?:““::"
12.MOTOR OVERLOAD - Breaks ) TR 0

power to motor when amperage : SR et

setting exceeded. - N =

13.MAIN POWER CONTACTOR
(MASTER ONLY) — Controls power
switching to multiple columns of
entire mobile system.

14. MAIN POWER SWITCH (MASTER
ONLY) — Turns on power to lift
system. (lockable)

15.PHASE RELAY (MASTER ONLY) —
Verifies incoming power phasing for
proper motor rotation.

16.PROGRAMABLE LOGIC
CONTROLLER (PLC) — Controls
input and output logic of post and
communicates with other PLC’s in post system. Provides 24 VDC to all push buttons.



SIDE PORTS (VIEW OF PANEL MAY DIFFER):

21.MAIN POWER SWITCH (MASTER ONLY) — Turns on Power to lift system.

22.MAIN POWER CONNECTION RECEPTACLE — Place where Main Power lead connects.
23. COMMUNICATION RECEPTACéE — Place where communication cable or dummy plug

connects.
24. PENDANT RECEPTACLE (MASTER ONLY) — Place where hand pendent connects.




COMMUNICATION CABLE:

31.POWER DISTRIBUTION WIRES (Qty:4) —
3 “hot” wires and 1 ground

32. SET-UP LOGIC WIRES (Qty:3) —
These wires verify proper lift setup using
all communication cables, dummy plugs
and E-Stops required.

33.COMMUNICATION WIRES (Qty:3) —
These wires provide communication
between all the PLC’s in the system.

DUMMY PLUGS:

Place Dummy Plugs “A-TS” and “B-TS” in
opposite ends of post system at unused
communication ports. System will not power
up unless dummy plugs in place.

Note: “TS” denotes TouchScreen. Dummy
Plugs “A” and “B” from previous generation
models NOT to be used on TouchScreen
models.

POWER CABLE:

Connect this cable to a Master post to power
the system.
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SCHEMATICS

MP-18-SERIES

(24VDC VERSION)

ELECTRIC/HYDRAULIC
PORTABLE LIFT



Pos; ¥ 2_- Locked

51000

HELP

24 VDC ENCLOSURE:
MAIN CONTROL PANEL — Showing controls for Raise, Lower, Park, Single/All/Pair, and
Emergency Stop. Battery Level Gauge and Lift Display also present.




Left Side of Control Box Right Side of Control Box

24 VDC ENCLOSURE PORTS:

1. COMMUNICATION RECEPTACLE — Place where communication cable or dummy
plug connects.

2. 12 VDC AUXILIARY POWER RECEPTACLE - Provided to plug in standard electrical
items that run on 12 VDC, (i.e. Lights)

3. HORN - Sounds when mechanical locks are released. Volume is adjustable.

4. PENDANT RECEPTACLE - Place where hand pendent connects.

5. COMMUNICATION RECEPTACLE CAP — Can also be used to hold spare dummy
plugs.

6. OPERATE LIFT/CHARGE LIFT SWITCH — Turns on Power to post. When post power
is turned off, charging is enabled.

7. 120 VAC CHARGER POWER INLET - Connecting a 120 VAC Power Cord to this
inlet provides power to the dual battery charger.
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ENCLOSURE COMPONENTS (DOOR):

PLC (Programmable Logic Controller) — “Computer” that provides logic to the entire
system, controlling all inputs and outputs, and networking with all other posts in the
system. Communications are branched off the right side of the PLC to both sides of

the box to allow connectivity to other PLC’s in the system.




1 e .@
@ ||||\M.Mlﬂl{{

S .
=m0,0 € 9-—@ A

1R e ——
- L!g?u 4 PP

MASTER ENCLOSURE COMPONENTS (PANEL):

1. MAIN POWER SWITCH — Turns on Power to the post.

2. MAIN POWER FUSE - 200 Amp rated to protect the whole electrical system, and
sized to accommodate the motor amperage.

3. CONTROL CIRCUIT BREAKERS - One protects the PLC and the raising/lowering
solenoids. A separate breaker protects the Lock Solenoid.

4, 24 VDC (+) TERMINAL BLOCKS - Provide distribution for the +24 VDC.

5. 24 VDC (-) TERMINAL BLOCKS — Provide distribution for the -24 VDC.

6. INPUT/OUTPUT TERMINAL BLOCKS - Provide distribution to several inputs and
outputs.

7. CR-1: SYSTEM OK RELAY (24VDC) — Detects E-Stop and control power to PLC
Outputs.

8. CR-2: MOTOR RAISE ON RELAY (24VDC) — When energized, will divert power to
motor contactor.

9. CR-3: LOCK RELEASE RELAY (24 VDC) — When energized, will divert power to lock
release solenoid.



10. CR-4: CHARGER RELAY (120 VAC) — Energizes when charger is supplied power
(120 VAC) and prevents lift from running when lift is charging.
11. PIEZO ALARM - Sounds when unit is loaded.

COMMUNICATION CABLE:

This is a DEVICENET network cable that is 10 meters long (32’-10” Long) with male ends.
This cable is readily available from a variety of electrical suppliers that deal in network
components. (Off-the-Shelf Turck Brand)

DUMMY PLUGS:

Place male dummy plugs into opposite ends of post system at unused communication ports.
(Off-the-Shelf Turck Brand)
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CHARGER INFORMATION

MP-18-SERIES

(24 VDG VERSION)

ELECTRIC/HYDRAULIC
PORTABLE LIFT



Charger Status Lights:

Each post comes equipped with a dual battery charger which provides charging for two
12 VDC batteries (in series makes 24 VDC). Each charger is rated for 120 VAC, 60 Hz,
4 Amp draw. Keep this in mind if using extension cords and multiple adapters into a
single outlet. (4 chargers will draw 4 x 4 amps = 16 amps total). There are three
charging levels that the charger progresses through to full charge. Refer to the MINN
KOTA MK220D manual enclosed at end of this manual. Bank 1 Refers to battery on the
left (as viewed from the control box), Bank 2 is battery on the right (under the charger).

Note that to protect the charger, the lift will not function when power is supplied to the
charger receptacle. Once power is supplied to charger receptacle, “Power On” light
illuminates on charger and lift control panel will power.

Bulk Charging Mode: Each bank will show Solid Yellow Lights. (charger delivers full
current to batteries until they reach ~75% charge)

Absorption Charging Mode: Each bank will show Flashing Yellow Lights. (charging
current tapers down while battery voltages held at 14.4V at 77DegF.)

Maintenance / Float Charging Mode: Each bank will show Flashing Green Lights.
(charger voltage dropped to 13.4V per bank to maintain full charge on battery)

Ready: Each bank will show Solid Green Lights. (batteries have been in maintenance
mode for more than 24 hrs).

Any Red Light would indicate error in charging. Consult charger section for details.

NOTE: Avoid halting charging cycle until batteries are fully charged (this may decrease
the life and charge holding capacity of the batteries). Do not recharge fully charged
batteries. Status of left battery may differ from status of right battery. Wait until both

batteries are fully charged prior to using lift.
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Anywhere. Anytime.

OWNER’S MANUAL FOR
MINN KOTA ONBOARD
BATTERY CHARGERS
Models: MK110D,MK210D,
MK220D, MK315D, MK330D

WARINg

Service Information:

Please call our service department LISTED
at 800-227-6433 if you have any

problems with your battery charger.
A technical support representative C Compliant with FCC
will be happy to assist you. PART 15,Class B



1. SAFETY INFORMATION
IMPORTANT SAFETY INSTRUCTIONS
SAVE THESE INSTRUCTIONS!

This manual contains important safety and operating instructions applicable to the safe and efficient use of your Minn Kota battery charger.

The Minn Kota battery charger is a powerful electrical device. If incorrectly installed, configured or operated, the battery charger can damage bat-

teries and / or electrical equipment. Please read thoroughly the instructions and safety information contained in this manual before operating the
battery charger.

WARNING: RISK OF EXPLOSIVE GASES

WORKING IN THE VICINITY OF A LEAD ACID BATTERY IS DANGEROUS. BATTERIES CONTAIN SULFURIC ACID AND PRODUCE
EXPLOSIVE GASES. A BATTERY EXPLOSION COULD RESULT IN LOSS OF EYESIGHT OR SERIOUS BURNS. FOR THIS REASON, IT
IS OF UTMOST IMPORTANCE THAT YOU FOLLOW THE INSTRUCTIONS EACH TIME YOU USE THE CHARGER.

TO REDUCE THE RISK OF BATTERY EXPLOSION, FOLLOW THESE INSTRUCTIONS AND THOSE PUBLISHED BY THE BATTERY MANU-
FACTURER FOR ANY EQUIPMENT YOU INTEND TO USE IN THE VICINITY OF THE BATTERY. REVIEW CAUTIONARY MARKINGS ON
THESE PRODUCTS AND ON ENGINE, MOTOR OR OTHER EQUIPMENT REQUIRING BATTERY USAGE.

Use of an attachment not recommended or sold by Johnson Outdoors Inc. may result in risk of fire, electric shock, or injury to persons or property.

The charger is not intended for use by young children or infirm persons without supervision. Young children should be supervised to ensure that they do not play
with the charger.

To reduce risk of damage to electric plug or cord, pull by the plug rather than the cord when disconnecting the battery charger.

An extension cord should not be used unless absolutely necessary. Use of the improper extension cord could result in a risk of fire or electric
shock. If extension cord must be used, make sure:

a) That pins of plug of the extension cord are the same number, size and shape of those of the plug on the battery charger;
b) That extension cord is properly wired and in good electrical condition;

c) That wire in extension cord is proper size as follows:

Minimum recommended AWG wire size for various length extension cords used with the Minn Kota
battery charger:

Length of Cord in feet 25 50 100
AWG Size 16 14 12

Do not operate the battery charger with a damaged cord or plug.
Do not operate the battery charger if it has received a sharp blow, been dropped or otherwise damaged in any way.
Do not disassemble the charger. Incorrect reassembly may result in a risk of electric shock or fire.

To reduce risk of electric shock, unplug the charger from outlet before attempting any maintenance or cleaning. Disconnecting the leads will not
reduce this risk.

To reduce to risk of shock or spark, never touch the ring terminals together while the charger is plugged into an outlet or extension cord.

External connections to the battery charger shall comply with the United States Coast Guard electrical regulations (33CFR183, Sub Part 1).

2. PERSONAL PRECAUTIONS

Consider having someone close enough nearby to come to your aid when you work near a lead acid battery.
Have plenty of fresh water and soap nearby in case battery acid contacts skin, clothing or eyes.

Wear complete eye protection and clothing protection. Avoid touching eyes while working near battery.

AL 2>



If battery acid contacts skin or clothing, wash immediately with soap and water. If acid enters eye, immediately flood eye with running cold water
for at least 10 minutes and get medical attention immediately.

Never smoke or allow a spark or flame in vicinity of battery, engine, motor or other flammable or explosive equipment.

Be extra cautious to reduce risk of dropping a metal tool onto battery. It might spark or short circuit battery or other electrical part that may
cause explosion.

Remove personal metal items such as rings, bracelets, necklaces, and watches when working with a lead acid battery. A lead acid battery can
produce a short circuit current high enough to weld such items, causing severe burns.

Use the Minn Kota battery charger for charging and maintaining FLOODED / WET CELL, MAINTENANCE FREE, AND AGM / STARVED ELEC-
TROLYTE batteries only. It is not intended to supply power to low voltage electrical systems other than for charging and maintaining batteries.

Do not use the charger for charging dry-cell batteries that are commonly used with home appliances. These batteries may burst and cause
injury to persons and damage to property.

NEVER charge a frozen battery.

3. PREPARING TO CHARGE

1) If necessary to remove battery from boat or vehicle to charge or maintain, always remove grounded terminal from battery first (if applicable).
Make sure all accessories in the boat or vehicle are off, so as not to cause an arc.

2) Be sure area around battery is well ventilated while battery is being charged or maintained.

3) Clean battery terminals. Be careful to keep corrosion from coming in contact with eyes.

4) Add distilled water in each cell until battery acid reaches level specified by battery manufacturer ONLY AFTER the battery has been charged.
Adding water to a discharged battery may result in acid leaking out of the battery and causing injury to persons and damage to property. Do not
overfill. Study all battery manufacturers’ specific precautions; however, make sure to REPLACE ALL CELL CAPS after refilling so that water
evaporation is avoided. Water will evaporate over time if cell caps are not replaced after refilling. For a battery without removable cell caps,
such as valve regulated lead acid batteries, carefully follow manufacturer’s recharging instructions.

NOTE: The battery fluid level should be checked every 30 days

5) Study all battery manufacturers’ specific precautions while charging and recommended rates of charge.

4. DC CONNECTION PRECAUTIONS

1) The Minn Kota charger will only charge 12 volt 6 cell lead acid batteries. Do not connect the output of the charger to any other voltage or
type of battery.

2) The charger’s DC output terminals are designed to be permanently mounted and connected to batteries.
3) Connect and disconnect DC output terminals only after removing the AC plug from the electric outlet.
4) The charger output leads must be connected with the correct polarity for the charger to function. The RED lead must be connected to the

POSITIVE terminal of the battery and the BLACK lead must be connected to the NEGATIVE terminal of the battery. See section 6 under
“CONNECTING THE BATTERIES TO THE CHARGER?” for proper connection procedure.

5. GROUNDING AND AC POWER CORD CONNECTION INSTRUCTIONS

The Minn Kota battery charger should be grounded to reduce risk of electric shock. The charger is equipped with an electric AC power cord with
a grounded plug. The plug must be plugged into an outlet that is properly installed and grounded in accordance with all local codes and ordi-
nances.

DANGER - Never alter AC cord or plug provided — if it will not fit outlet, have proper outlet installed by a qualified electrician. Improper connec-
tion can result in a risk of an electric shock.

CAUTION - To reduce risk of fire or electric shock, connect battery charger directly to grounding receptacle (three-prong). An adapter should
not be used with battery charger.
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6. INSTALLING THE BATTERY CHARGER

CHOOSING THE MOUNTING LOCATION:

For optimum performance, the charger should be mounted flush on a bulkhead in a protected area away from rain or spray. Do not mount the
charger above batteries as lead-acid batteries give off corrosive gasses which will damage the charger over time. Never allow battery acid to
drip on charger when reading electrolyte specific gravity or filling battery. Also, as with most electrical devices, do not mount the charger below
the waterline of the boat or directly adjacent to fuel tanks.

Each DC output cord is 6 feet long. Make sure that all DC output cords can reach the batteries and that the AC power cord can reach a power
source. When using an extension cord, make the AC connection to the charger outside of the battery compartment as far away as practical to
reduce the risk of a spark igniting gasses in the compartment.

Each output cord is equipped with a temperature sensor. By monitoring external temperature, the battery charger adjusts the charging profile of
the battery to assure full charge without overcharging or undercharging the battery. Attempting to lengthen or shorten the output wires could
damage the temperature sensor and affect the charger output.

If the DC battery leads are not long enough, they may be lengthened by splicing and soldering 12 AWG (minimum) wire. Each splice should be
covered with dual wall adhesive lined heat shrink tubing to protect the joint from corroding. The splice should be made between the fork in the
output cable and the fuse holder. The fuse holder should always remain within 7” of the battery terminals. The maximum extension length is 15
feet. You may contact the Minn Kota Service Department with any questions. Do not splice the AC power cord, as this voids the three year
Limited Warranty.

Even though the Minn Kota charger is capable of operating in a high ambient temperature environment, a minimum of 6 inches of unobstructed
area should be allowed on all sides of the unit for proper air circulation and cooling. Proper cooling and circulation will allow the charger to oper-
ate at peak efficiency.

MOUNTING THE CHARGER:

Due to the weight of the charger and the pounding that boats routinely endure, take the time to securely mount the charger to prevent damage.
Mounting with bolts, nuts, and washers is preferable to mounting with screws. Use the largest diameter bolts possible, and use all four mounting
holes.

Your battery charger is supplied with an AC plug holder designed to hold the power cord plug when not in use. Mount the AC plug holder with
four screws in a convenient dry site to prevent corrosion to the AC plug and to prevent the AC plug from making contact with the battery posts.

CAUTION - Because the body of the battery charger is metallic, do not directly mount the charger to the hull of an aluminum boat. Use a
means of isolation (such as wood or plastic) to prevent the charger body as well as mounting fasteners from coming in contact with the alu-
minum boat structure or hull. Doing so will eliminate any risk of electrolysis that may occur when AC power is connected to the charger.

WARNING — MAKE SURE THE CHARGER IS DISCONNECTED FROM AC POWER BEFORE CONNECTING THE BATTERIES TO THE
OUTPUT CORDS.

CAUTION - Before making any connections to batteries in a confined space (such as a battery compartment of a boat), open the door or hatch
of the compartment and allow it to air out for 15 minutes. This allows any gasses that have accumulated in the compartment to escape.

CONNECTING THE BATTERIES TO THE CHARGER:

FOLLOW THESE STEPS WHEN THE BATTERY CHARGER IS INSTALLED IN A BOAT OR VEHICLE. A SPARK NEAR THE BATTERY MAY
CAUSE BATTERY EXPLOSION. TO REDUCE THE RISK OF A SPARK NEAR THE BATTERY:

1. Position AC and DC cords to reduce risk of damage by hood, door, or moving engine parts.

2. Stay clear of fan blades, belts, pulleys and other parts that can cause injury to persons.

3. Check polarity of battery posts. POSITIVE (POS, P, +) battery post is usually larger in diameter than NEGATIVE (NEG, N, -) post.

4. Determine which post of the battery is grounded (connected) to the chassis (if any). If negative post is grounded to the boat hull or chassis
(as in most vehicles), see (5) below. If positive post is grounded to the boat hull or chassis, see (6) below. If neither is grounded, the order in

which the output leads are connected does not matter.

5. For negative-grounded boat or vehicle, connect POSITIVE (RED) output terminal to POSITIVE (POS, P, +) ungrounded post of battery first.
Then connect NEGATIVE (BLACK) output to NEGATIVE (NEG, N, -) grounded post of battery.

6. For positive-grounded boat or vehicle, connect NEGATIVE (BLACK) output to NEGATIVE (NEG, N, -) ungrounded post of battery first. Then,
connect POSITIVE (RED) output terminal to POSITIVE (POS, P, +) grounded post of battery.

7. When disconnecting charger, disconnect AC power cord from electric outlet first.

8. When disconnecting output terminals from battery posts, always do so in reverse sequence of the connecting procedure while as far away
from battery as practical.
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FOLLOW THESE STEPS WHEN BATTERY IS OUTSIDE BOAT OR VEHICLE. A SPARK NEAR BATTERY MAY CAUSE BATTERY EXPLO-
SION. TO REDUCE THE RISK OF A SPARK NEAR BATTERY:

1. Check polarity of battery posts. POSITIVE (POS, P, +) battery post is usually larger in diameter than NEGATIVE (NEG, N, -) post.
2. Connect POSITIVE (RED) output terminal to POSITIVE (POS, P, +) post of battery.

3. Connect NEGATIVE (BLACK) output terminal to NEGATIVE (NEG, N, -) post of battery.

4. Do not face battery when making final connection.

5. When disconnecting charger, disconnect AC power cord from electric outlet first.

6. When disconnecting output terminals from battery posts, always do so in reverse sequence of the connecting procedure while as far away
from battery as practical.

7. A marine (boat) battery does not need to be removed and charged on shore. However, instructions must be followed for location of charger
when permanently mounted or used on board.

Each output bank is independent and isolated from one another and the AC input. The Minn Kota charger can charge independent batteries or
combinations of batteries hooked in series or parallel without disconnecting the batteries from any switches or wires / straps joining the batteries.
See diagram on page 8.

7. OPERATING INSTRUCTIONS

Make sure the charger is properly mounted and the DC output cords are connected properly to the batteries. Double check the polarities of the
output cords and make sure the correct bank of the charger is connected to the correct battery.

INDICATOR LIGHTS:
To begin charging, connect the charger to AC power. All lights will turn on momentarily. The following will be displayed on the charger:

A GREEN power light is lit to indicate AC power is applied. Each bank has YELLOW, GREEN, and RED lights to indicate charging status and
error conditions.

Minn Kota's Multi-Stage Charging has three modes of operation that deliver a fast, precise charge profile by automatically controlling current and
voltage without overcharging your batteries.

Stage 1: Bulk Mode
During this stage, the charger delivers full current until the battery reaches ~75% charge. A YELLOW light is lit for each bank to indi
cate the battery is charging in the Bulk Mode.

Stage 2: Absorption Mode
The charging current tapers down while the battery voltage is held at 14.4V at 77°F. A flashing YELLOW light is lit for each bank to
indicate the battery is charging in the Absorption Mode.

Stage 3: Maintenance Mode
When the battery reaches full charge, the charger voltage is dropped to 13.4V at 77°F. A flashing GREEN light is lit for each bank to
indicate the battery is in Maintenance Mode and ready to use. After 24 hours, the charger automatically turns off and a GREEN light is
lit for each bank to indicate the battery is in long term Maintenance Mode and ready to use. The charger will automatically turn on
when the battery voltage drops below 12.6V.

MULTI-STAGE CHARGING

BULK ABSORPTION MAINTEMAMCE
24 Hours Long Term
I
'_
= B vouTs
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o AMPS
L
o
=
- s
S -
-Charging -Charging o i)  ~Full Charge . -Full Charge
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Error Conditions:
1) A RED light for each bank is lit if any of the following apply:
No battery is connected to an output cord. This may also indicate a blown fuse in the fuse holder.

The battery is connected reverse polarity.

a)
b)
c) A short circuit.
d)
)

The battery voltage is below 4 volts. The bank will not charge a battery in this condition. (see note below)

e) The battery voltage is above 18 volts. The bank will not charge a battery in this condition.

2) A flashing RED light is lit for each bank if there is a damaged temperature sensor on the output cord. The bank will not operate if
this occurs.

3) Flashing RED and GREEN lights are lit for each bank if any of the following apply:

a) The battery voltage does not rise above 10.5V after 3 hours. The battery may be damaged and will not be charged.
b) Charging in Bulk Mode exceeds 20 hours. The battery may be damaged and will not be charged

NOTE — A 12 volt battery with an open-circuit voltage below 4 volts has either been discharged to the point of internal damage, may be heavily
sulfated, or may have internal shorted cells. Attempting to charge a battery in this state is dangerous. The battery should be replaced.

CAUTION - If a RED light is lit, disconnect the AC power from the charger immediately. Determine the reason based on the above information
and take the necessary corrective action to remedy the situation. If you are unable to remedy the situation and need help, call the Minn Kota
Service Department at 1-800-227-6433 and a technical support representative will be happy to assist you.

CAUTION — We recommend that you not recharge your battery, (or batteries), with the watercraft or motor lower unit in the water during electrical
storms. Severe damage to the motor or charging system may occur if lightning strikes nearby or if storm related high voltage conditions exist.

CAUTION - Generators with a modified square wave output can damage this MINN KOTA charger. Generators with a sine wave output can be
used to power this charger.

WARNING - TO REDUCE RISK OF ELECTRIC SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THOSE CONTAINED IN THE
OPERATING INSTRUCTIONS.

INLINE FUSE:

Each output cord has inline fuses on the RED and BLACK leads located near the ring terminals. These fuses serve as protection from
surges and short circuits caused by a damaged charger output cable. If a fuse blows, replace it with the exact type and rating of the original
fuse. Improper battery connections will normally not cause a fuse to blow since this is handled by the chargers internal circuitry.

8. MAINTENANCE / CLEANING / STORAGE INSTRUCTIONS

Check battery charger for dirt, oil, battery corrosion, etc. Use a water and baking soda solution for cleaning corrosion. Wipe clean using a
dry cloth.

Check ring terminals for dirt, oil, and battery corrosion; then disconnect from battery posts and clean as necessary with water and baking
soda solution and dry with a clean cloth.

When the charger is not in use, coil the power cord to prevent damage.

If power cord or plug becomes damaged, you may contact the Minn Kota Service Repair Department for service repair information. Otherwise, dis-
pose of the battery charger in compliance with local law. Damaged cords and plugs can cause electric shock or electrocution.

When storing the battery charger, store in a clean dry area.

NOTE — This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause harmful interference
to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning the equipment off and on, the user is encour-
aged to try to correct the interference by one or more of the following measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and receiver.

Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

Consult the dealer or an experienced radio/TV technician for help.

CAUTION - Changes or modifications not expressly approved by the party responsible for compliance could void the user’s authority to oper-
ate the equipment.




9. TROUBLESHOOTING

PROBLEM:
Check Connection (Red) light comes on.

SOLUTION:
-Check polarity of leads to battery.
-Check connetions to battery and fuses in output cord.

-Check voltage at battery. The bank will not charge a battery below 4 volts or above 18 volts.

-If still not working, call the Minn Kota Service Department at 1-800-227-6433.

PROBLEM:
Check Connection (Red) light is flashing.

SOLUTION:

-The temperature sensor in the output cord is damaged. Check to make sure the output cord is not damaged. If the output cord was

extended, check to make sure the procedure in Section 6 was followed.
-If still not working, call the Minn Kota Service Department at 1-800-227-6433.

PROBLEM:
Indicator lights will not illuminate.

SOLUTION:

-Check the AC power at the outlet.

-Make sure the GFCI(Ground Fault Circuit Interrupter) o the outlet has not tripped.
-Check the AC power at the end of the extension cord.

-If still not working, call the Minn Kota Service Department at 1-800-227-6433.

PROBLEM:
The red and green lights are flashing.

SOLUTION:
-Check to make sure there are not any loads on the battery
-Check the fluid in the battery and add fluid if necessary.

-If the voltage of the battery does not increase above 10.5 volts after 3 hours or does not increase to the absorption voltage of 14.4 volts in 20 hours, then

the bank will shut down and will not charge. The battery should be tested.
-If still not working, call the Minn Kota Service Department at 1-800-227-6433.

Specifications:

Output per | Total Output Weight Input Current
Model | Part No. | System Volts | Banks | Bank (amps) (amps) Input Cable |Output Cable| Size LxW xH (Ibs) (120VAC, 60Hz)
MK110D | 1821105 12 1 10 10 18AWG - 6' 16AWG - 6' [10-1/2" x 7-1/2" x 4" 10 2.5A
MK210D | 1822105 12 /24 2 5 10 18AWG - 6' 16AWG - 6' | 11-1/2" x 7-1/2" x 4" 11 2.5A
MK220D | 1822205 12 /24 2 10 20 18AWG - 6' 16AWG - 6' | 13-1/2" x 7-1/2" x 4" 15 4.4A
MK220DS| 1822204 12 /24 2 10 20 18AWG - 8.5' 16AWG - 6' | 13-1/2" x 7-1/2" x 4" 15 4.4A
MK315D | 1823155 | 12/24/36 3 5 15 18AWG - 6' 16AWG - 6' [12-1/2" x 7-1/2" x 4" 14 2.7A
MK330D | 1823305 | 12/24 /36 3 10 30 18AWG - 6' 16AWG - 6' [16-1/4" x 7-1/2" x 4" 20 5.2A
MK330DS| 1823304 | 12/24/36 3 10 30 18AWG - 8.5' 16AWG - 6' | 16-1/4" x 7-1/2" x 4" 20 5.2A
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This page provides Minn Kota® WEEE compliance disassembly instructions. For more
information about where you should dispose of your waste equipment for recycling and
recovery and/or your European Union member state requirements, please contact your
dealer or distributor from which your product was purchased.

Tools required but not limited to: Flat Head screw driver, Phillips screw driver, Socket
set, Pliers, wire Cutters..

0 PART NAME
| | AC FILTER
2 3 BOARD
3 6 BOOT, SILICONE
4 | DECAL
5 | DECAL, DATE CODE
6 ? ENDCAP
1 | EXTRUS ION
3 2 GASKET
9 2 GASKET, TRANSFORMER
10 | INPUT CORD
Il | INPUT WARNING LABEL
1?2 ? NUT, GROUND M3
I3 4 O-RING, STRAIN RELIEF PGY
14 5 O-RING, T-BAR SCREW
15 | O-RING, TRANSFORMER SCREW
16 3 OUTPUT CORD
17 3 OUTPUT CORD DECAL
18 5 SCREW
19 16 SCREW, M3
20 | SCREW, TRANSFORMER M6
21 | SERIAL NUMBER
22 4 STRAIN RELIEF, PGY
23 | SURGE PROTECTOR
24 3 T-BAR
25 | TOP DECAL
26 | TRANSFORMER
SECTION A-A 21 | WARNING LABEL
28 16 WASHER, 3MM
29 | WASHER, LOCK M3
30 | WASHER, TRANSFORMER
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Deka AGM Series (Absorbed Glass Mat)
for longer and safer battery operation

AGM Features -

W Specially-engineered safety relief valve
system effectively controls critical inter-
nal gas pressure, preventing capacity loss
from excessive gas seepage. This one-way
valve also prevents outside air from entering
the battery—a common cause of failure in
most sealed valve-regulated battery designs.

M Fine microfiber glass separators are
highly porous to hold electrolyte more
efficiently and have extremely low electrical
resistance for higher capacity.

W Power path grids are computer-cast and
pasted to uniform thickness, allowing for
the exact degree of compression needed for
optimum oxygen flow between the plates and
separators. (Plates compressed too tightly
will impede oxygen flow, while plates packed
too loosely allow valuable oxygen to escape
to the top of the battery. Both conditions
seriously impair performance and shorten

battery life.)
. . M Exclusive individual plate formation
Deka’s AGM (Absorbed Glass Mat) Series uses a special absorbed provides the highest quality and most
electrolyte technology that is superior to conventional lead-acid batteries. consistent performance.t

This completely sealed valve-regulated battery line eliminates gas emissions
and acid leakage for longer and safer battery operation.

AGM Benefits -
How AGM Works . ) o
Unlike conventional “flooded” lead-acid batteries, AGM sealed valve-regulat- B Maintenance-free construction eliminates

ed technology eliminates the need to add water because the oxygen and the need to add water.
hydrogen gases react to maintain the necessary amounts of moisture. Highly B Completely sealed valve-regulated design
porous microfiber separators wrapped around the positive plates completely eliminates acid spills and terminal corrosion
absorb and trap the electrolyte, . . oo ’
POSITIVE PLATE so there is no excess to spillor M Safer operation substantially minimizes
leak out of the battery. Oxygen chance of acid spray, fumes and explosion
N%‘iﬂgﬂi formed from the positive plates hazards when charged correctly.
during charging passes hori- M Flexible design can be installed in almost

zontally through the separator et S
bores to the negative plates, any position. (However, upside-down

CONTROLLED where it reacts with hydrogen installation is not recommended.)
PRESSURE  and changes back to water to H State-of-charge easily determined
replenish the electrolyte. by open circuit voltage.

B Lower electrical resistance provides
higher discharge rates.

Q9 "33\ M High freeze-resistance offers longer
v 2 b lif
~ 3 attery life.
®

* %’b : M Resists vibration damage for longer
CONTROLLED NEGATIVE PLATE Ve moegnized operating time.
PRESSURE SEPARATOR RECYCLE MH17218 M Lightweight construction for

easy installation.

=]

=
—

SEPARATOR POSITIVE PLATE QuauTy svsem
I1SO 9001 H Requires less charging time than
Oxygen diffuses through the horizontal separator pores ISO/TS 16949 conventional batteries.
to the negative plate as this is the only available path. SYSTEM CERTIFIED
IS0 14001

DISTRIBUTED BY:

EAST PENN manufacturing co., ine.

Lyon Station, PA 19536-0147 « Phone: 610-682-6361 ¢ Fax: 610-682-4781
Order Department Hotline: 610-682-4231
www.dekabatteries.com ¢ e-mail: eastpenn @ eastpenn-deka.com
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ABSORBED GLASS MAT SERIES

. DISCHARGE AMPS PER 12-VOLT BATTERY
GROUP PART oOTHOTES MINUTES DISCHARGED AT 701,75 VPC & 80°F (27°C)"
NO. NO. 75 50 25 15 8 5 5 10 15 20 30 60 90
AMPS | AMPS | AMPS | AMPS | AMPS | AMPS | MINS. | MINS. | MINS. | MINS. | MINS. | MINS. | MINS.
NG OR DEEP- ROLLING MOTOR - WHEELCHAIR
T 8AU1 2,38,39,Y 10 20 54 98 200 | 340 | 110 75 60 50 39 23 16
8AUTH 2,17,38,39.Y 10 20 54 98 200 | 340 | 110 75 60 50 39 23 16
22NF | B8A22NF 2,38,39,G 22 40 102 | 180 | 365 | 620 | 160 | 120 95 80 62 355 | 28
24 8A24 2,17,38,39,G 35 60 150 | 280 | 550 | 900 | 220 | 165 | 130 | 110 85 505 | 36
8A24NH 2,38,39,G 35 60 150 | 280 | 550 | 900 | 220 | 165 | 130 | 110 85 505 | 36
27 8A27 2,17,38,39,G 43 75 185 | 330 | 640 | 1080 | 270 | 200 | 153 | 130 98 59 44
31 8A31DT 2,16,17,U 53 874 | 200 | 348 | 706 | 1265 | 305 | 226 | 174 | 147 | 114 | 682 | 49.0
4D 8A4D 2,17 106 | 180 | 413 [ 745 | 1512 | 2507 | 508 | 408 | 318 | 266 | 200 | 115 85
8D 8A8D 2,17 138 | 230 | 517 | 953 | 1874 | 3040 | 600 | 475 | 386 | 325 | 256 | 151 106
GC2 8AGC?2 2,G 94 171 409 [ 718 | 1409 | 2304 | — — — — — — —
v . MAXIMUM OVERALL DIMENSIONS STANDARD/OPTIONAL
SROUP oART ’ AMPERE HOUR CAPACITY ,‘\A,;E%%_ VAL DI TERMINALS
NO. NO. T 100 20 8 5 1 LBS. (KGS.) |
S | HR. HR. HR. HR. HR. LENGTH WIDTH HEIGHT 0
| STARTING OR DEEP-CY( ROLLING MOTOR !
Ut 8AU1 12 | 370 | 320 | 295 275 | 230 | 240 (10.9) | 7% (197) | 5% (130) | 74 (184) = B
8AUTH 12 | 37.0 | 320 | 295 275 | 230 | 240 (10.9) | 8% (211) | 5% (130) | 7%  (184)
22NF | B8A22NF | 12 | 630 | 550 | 50.0 | 465 | 355 | 385 (175) | 9% (238) | 5% (140) | 9%  (235) ] G
24 8A24 2] 910 | 790 | 720 69.2 | 505 | 53.0 (24.0) | 104 (276) | 6% (171) | 9% (251) - -
8A24NH | 12 | 91.0 | 79.0 | 72.0 69.2 | 50.5 | 53.0 (24.0) | 10% (260) | 6% (171) | 9%  (251) \/G .
27 8A27 12 [ 100.0 | 92.0 | 84.0 780 | 59.0 | 63.0 (28.6) | 12% (324) | 6% (171) | 9% (251)
31 8A31DT | 12 | 110.0 | 1050 | 90.0 86.0 | 68.2 | 69.0 (31.3) | 12% (329) | 6% (171) | 9% (238)
4D 8A4D 12 [ 210.0 | 198.2 | 176.0 | 164.0 | 115.0 | 129.0 (585) | 20% (527) | 8% (216) | 10  (254) m
8D 8A8D 12 | 2500 | 2450 | 212.0 | 197.0 | 151.1 | 1580 (71.7) | 20% (527) | 11 (279) | 10 (254) | (=3
GC2 8AGC?2 6 | 2200 | 187.0 | 1737 | 163.0 | 102.6 | 69.5 (32.0) | 10% (260) | 7% (181) | 10%4 (276) v

FOOTNOTES:

2 - Black cover / Gray case

16 - Dual terminal universal design
17 - Includes handle

38 - “Non-Spillable” defined by DOT (Department of
Transportation) definition

39 - “Non-Spillable” defined by ICAO (International
Commercial Airline Organization) and IATA
(International Airline Transportation Association)
definitions

B - Flag terminal w/ 3/8" diameter hole

G - Offset post w/ horizontal hole, stainless steel 5/16"
bolt & hex nut

U - Molded-in offset SAE post and vertical
5/16" NEG., 3/8" POS. stainless steel
studs & locking hex nuts

Y - Small L terminals with round holes

* Nominal

All batteries are manufactured in polypropylene cases.
+ Excludes Group U1

Potential Applications of AGM
Starting, Lighting and Ignition
Cars ® Trucks ® Marine ®* Snowmobiles
Lawn & Garden Tractors
Traction
Wheelchairs © Floor Sweepers ¢ Guided Vehicles
Small Fork Lifts  Trolling Motors
Industrial
Cable TV « Emergency Lighting ¢ Exit Lighting
Alarm and Security Systems ¢ PBX Systems e Utility Control
Switching Equipment « Medical Equipment
Recreational Vehicles ¢ Electronic Cash Registers
Portable Devices
Construction Equipment e Portable Pumps and Generators
Portable Test and Measuring Equipment
Portable Tools ¢ Mobile TV, VCR, VTR

E.P.M. Form No. 0151  Rev. 5/10
© 2010 by EPM  Printed in U.S.A.

Warranty void if opened or improperly charged. Caution: Constant under- or overcharging will
damage any battery and shorten its life. Use a good constant potential, voltage-regulated charger.
For 12-volt batteries, charge to at least 14.4 volts but no more than 14.6 volts at 68°F (20°C).

For 6-volt batteries, charge to at least 7.2 volts but not more than 7.3 volts at 68°F (20°C). Do

not charge in a sealed container. The AGM Series has more capacity at high discharge rates than
conventional deep cycle batteries.

Constant Voltage vs. Temperature Shown is the
constant charging

s voltage in relation
to the ambient
temperature for
cyclic and float use.

[=e— Hinimur Voltage (sycle)
I~ —o—Maiom Voltage (cycle)
|- Voltags (:30m)

AV

71/

Battery Voltage
/
/7
[iF

77

[iKi

20 [l ) a0 80 80 100 120
Temperature (F)

. . Shown are the changes in

Capacity vs. Operating Temperature capacity for a wider ambient
temperature range, giving
| 1, theavailable capacity as
a percentage of the rated
capacity at different ambient
temperatures, for three
different load examples,
with uninterrupted discharge
to the appropriate discharge
cut-off voltage. The values
| L loox, forthe upper edge of the
curve were obtained from
charging at an ambient
temperature of +20°C (68°F)
with a voltage limit of 2.3
V/cell. For the lower edge,
20 charging was carried out at
the specified ambient tem-
perature. The curves show
-30 20 -10 0 +10 +20 +30 +40 +50 [°C] the behavior of the battery
22 -4 14 32 50 68 86 104 122 ['F] after a number of cycles.
Ambient Temperature

4xlao

Percent of Available Capacity

All data subject to change without notice.
No part of this document may be copied or reproduced, electronically
or mechanically, without written permission from the company.
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TECHNICAL MANUAL

Valve-Regulated Lead-Acid (VRLA):
Gelled Electrolyte (gel) and Absorbed Glass Mat (AGM) Batteries

EAST PENN Expertise and American Workmanship

Quality System Certified to 1ISO 9001

Introduction

Valve-regulated lead-acid (VRLA) technology encompasses both
gelled electrolyte and absorbed glass mat (AGM) batteries. Both types
are valve-regulated and have significant advantages over flooded lead-
acid products.

More than a decade ago, East Penn began building valve-regulated
batteries using tried and true technology backed by more than

50 years experience. East Penn’s unique computer-aided manufactur-
ing expertise and vertical integration have created a product that is
recognized as the highest quality, longest lived VRLA battery
available from any source.

East Penn’s gel and AGM batteries are manufactured to tough quality
standards. East Penn manufactures high power gel and AGM batteries
with excellent performance and life.

Applications

VRLA batteries can be substituted in virtually any flooded lead-acid
battery application (in conjunction with well-regulated charging), as
well as applications where traditional flooded batteries cannot be
used. Because of their unique features and benefits, VRLA batteries
are particularly well suited for:

Deep Cycle, Deep Discharge Applications

 Marine Trolling * Electronics * Sailboats
« Electric Vehicles * Wheelchairs « Golf Cars
 Portable Power ¢ Floor Scrubbers

¢ Personnel Carriers ¢ Marine & RV House Power

» Commercial Deep Cycle Applications

Standby and Emergency Backup Applications

* UPS (Uninterrupted Power Systems)  Cable TV
« Emergency Lighting » Computer Backup  « Solar Power
« Telephone Switching e« Village Power

Unusual and Demanding Applications

« Race Cars « Air-transported Equipment
« Off-road Vehicles » Wet Environments
» Marine & RV Starting ~ * Diesel & I.C.E. Starting

What is a gel battery?

A gel battery is a lead-acid electric storage battery that:

is sealed using special pressure valves and should never be
opened.

is completely maintenance-free.*
uses thixotropic gelled electrolyte.

uses a recombination reaction to prevent the escape of
hydrogen and oxygen gases normally lost in a flooded
lead-acid battery (particularly in deep cycle applications).

* is non-spillable, and therefore can be operated in virtually any
position. However, upside-down installation is not recommended.
* Connections must be retorqued and the batteries should be cleaned periodically.

What is an AGM battery?

An AGM battery is a lead-acid electric storage battery that:

* is sealed using special pressure valves and should
never be opened.

* is completely maintenance-free.*

* has all of its electrolyte absorbed in separators consisting
of a sponge-like mass of matted glass fibers.

* uses a recombination reaction to prevent the escape of
hydrogen and oxygen gases normally lost in a flooded
lead-acid battery (particularly in deep cycle applications).

* is non-spillable, and therefore can be operated in virtually
any position. However, upside-down installation is not
recommended.

* Connections must be retorqued and the batteries should be cleaned periodically.

How does a VRLA battery work?

A VRLA battery is a “recombinant” battery. This means that the
oxygen normally produced on the positive plates of all lead-acid
batteries is absorbed by the negative plate. This suppresses the
production of hydrogen at the negative plate. Water (H,0) is
produced instead, retaining the moisture within the battery.

It never needs watering, and should never be opened as this
would “poison” the battery with additional oxygen from the air.
Opening the battery will void the warranty.

What are the differences between gel
batteries and absorbed glass mat
(AGM) batteries?

Both are recombinant batteries. Both are sealed valve-regulated
(SVR) — also called valve-regulated lead-acid (VRLA). AGM batteries
and gel batteries are both considered “acid-starved”. In a gel
battery, the electrolyte does not flow like a normal liquid.

The electrolyte has the consistency and appearance of petroleum
jelly. Like gelled electrolyte batteries, absorbed electrolyte batteries
are also considered non-spillable — all of the liquid electrolyte is
trapped in the sponge-like matted glass fiber separator material.

The “acid-starved” condition of gel and AGM batteries protects
the plates during heavy deep-discharges. The gel battery is more
starved, giving more protection to the plate; therefore, it is better
suited for super-deep discharge applications.

Due to the physical properties of the gelled electrolyte, gel battery
power declines faster than an AGM battery’s as the temperature
drops below 32°F. AGM batteries excel for high current, high power
applications and in extremely cold environments.




What is the difference between VRLA
batteries and traditional wet batteries?

Wet batteries do not have special pressurized sealing vents, as they
do not work on the recombination principle. They contain liquid
electrolyte that can spill and cause corrosion if tipped or punctured.
Therefore, they are not air transportable without special containers.
They cannot be shipped via UPS or Parcel Post or used near
sensitive electronic equipment. They can only be installed “upright.”

Wet batteries lose capacity and become permanently damaged if:

* left in a discharged condition for any length of time (due to
sulfation). This is especially true of antimony and hybrid types.

« continually over-discharged, due to active material shedding.
This is especially true of automotive starting types.

Our gel cells have triple the deep cycle life of wet cell antimony alloy
deep cycle batteries, due to our unique design. The shelf life of a
VRLA battery is seven times higher than the shelf life of a deep cycle
antimony battery.

How do VRLA batteries recharge?
Are there any special precautions?

While our VRLA batteries accept a charge extremely well due to their
low internal resistance, any battery will be damaged by continual
under- or overcharging. Capacity is reduced and life is shortened.

Overcharging is especially harmful to any VRLA battery because of
the sealed design. Overcharging dries out the electrolyte by driving
the oxygen and hydrogen out of the battery through the pressure
relief valves. Performance and life are reduced.

If a battery is continually undercharged, a power-robbing layer of
sulfate will build up on the positive plate, which acts as a barrier
to recharging. Premature plate shedding can also occur.
Performance is reduced and life is shortened.

Therefore, it is critical that a charger be used that limits voltage.
The charger must be temperature-compensated to prevent under-

or overcharging due to ambient temperature changes. (See Charging
Voltage vs. Ambient Temperature chart on page 11.)

Important Charging Instructions

The warranty is void if improperly charged. Use a good constant
potential, temperature-compensated, voltage-regulated charger.

Constant current chargers should never be used on VRLA batteries.

Can VRLA batteries be installed in
sealed battery boxes?

NO! Never install any type of battery in a completely sealed
container. Although most of the normal gasses (oxygen and hydro-
gen) produced in a VRLA battery will be recombined as described
above, and not escape, oxygen and hydrogen will escape from the

battery in an overcharge condition (as is typical of any type battery).

For safety’s sake, these potentially explosive gasses must be allowed
to vent to the atmosphere and must never be trapped in a sealed
battery box or tightly enclosed space!

Can our VRLA batteries be used as
starting batteries as well?

Our VRLA batteries will work in SLI (Starting, Lighting and Ignition)
applications as long as the charging voltage is regulated to the
appropriate values from the tables on page 11. Many vehicle
regulators are set too high for gel batteries; therefore, the charging
system may require adjustment to properly recharge a gel battery
for best performance and life.

AGM batteries excel in low temperature, high current applications
such as cold weather starting.

What do the ratings and specifications
signify for this line?
All ratings are after 15 cycles and conform to BCI specifications.

CCA = Cold Cranking Amperes at 0°F (-17.8°C)

Cold cranking amperes equal the number of amperes a new, fully
charged battery will deliver at 0°F (-17.8°C) for thirty seconds of
discharge and maintain at least 1.2 volts per cell (7.2 volts for a
12-volt battery).

CA = Cranking Amperes at 32°F (0°C)
Same as above, tested at 32°F (0°C).

RC = Reserve Capacity at 80°F (27°C)

The reserve capacity is the time in minutes that a new, fully charged
battery can be continuously discharged at 25 amperes and maintain
at least 1.75 volts per cell (10.5 volts for a 12-volt battery).

Minutes discharged at 50, 25, 15, 8 and 5 Amperes

Minutes discharged is the time in minutes that a new, fully charged
battery will deliver at various currents and maintain at least 1.75
volts per cell. These are nominal or average ratings.

Ampere Hour Capacity at 20, 6, 3 and 1 Hour Rates

Ampere hour capacity is a unit of measure that is calculated by
multiplying the current in amperes by the time in hours of discharge
to 1.75 volts per cell. These are nominal or average ratings.

EXAMPLE

10 amperes for 20 hours (10 x 20) = 200 Ah @ the 20-hour rate
8 amperes for 3 hours (8 x 3) = 24 Ah @ the 3-hour rate
30 amperes for 1 hour (30 x 1) = 30 Ah @ the 1-hour rate

Therefore, if you have an application that requires a
draw of 17 amperes for 3 hours, you would need a 51
Ah battery (@ the 3 hour rate)...(17 x 3 = 51). However,
this is 100% of the capacity of this 51 Ah battery.

Most system designs will specify a battery that will deliver a
minimum of twice the capacity required. This means the battery
will discharge to 50% of its capacity. Using a 50% depth of
discharge (versus 80% or 100%) will dramatically extend the life
of any battery. Therefore, when helping to specify a battery for a
system, choose a battery with at least twice the capacity required
for best performance. If 50 Ah is required, specify at least a 100 Ah
battery.




CHART A

Independent Laboratory Testing BCI 2-Hour Life
Group Size “27” Batteries East Penn Gel and AGM vs. Competitor

This chart compares the cycles run until the battery capacity dropped to 50% of
the 15th cycle’s capacity (on discharges at the 2-hour rate to a 10.5-volt cutoff).
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CHART B
Charging Current vs.Charging Time

Shown is the current needed to charge a battery from 0% to 90% state of charge
in a given time. Or time required to change a battery from 0% to 90% state

of charge at a given current. For example, to charge an 8G8D (curve H) to 90% in
3.5 hours, 100 amperes are required; at 35 amperes, it would take 10 hours
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CHART C
VRLA Battery Voltage During Constant Current Discharge
Voltage vs. Percent Discharged
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CHART D

Gel Percent Cycle Life vs. Recharge Voltage

This chart shows the effect on life of overcharging a gel battery.
(e.g.: Consistently charging at 0.7 volts above the recommended level reduces life by almost 60%!)
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What are the features and benefits that
make East Penn’s VRLA batteries unique?

East Penn Expertise

East Penn builds VRLA batteries to the highest standards. Our manu-
facturing process features improved controls using state-of-the art
computers and the latest manufacturing technology and equipment.
Therefore, the VRLA batteries produced by East Penn consistently
meet the highest quality performance and life standards.

Ultrapremium Sealing Valve

A critical feature of any VRLA battery, gelled or absorbed, is the quali-
ty of the sealing valve. Not only must the valve keep the cell pressur-
ized and safely release excessive pressure and gas due to overcharg-
ing, but it must also keep the cell from being contaminated by the
atmosphere. Oxygen contamination will discharge a VRLA battery
and eventually ruin the battery.

Our valves are UL recognized and 100% tested after manufacturing.
The benefit is reliable performance and long life.

Spillproof and Leakproof

A major advantage of VRLA batteries is their spillproof and leakproof
feature. However, all VRLA batteries are not created equal in their
degree of non-spillability. Some manufacturer's AGM batteries are
unevenly filled. Over-saturation of the separators leaves liquid elec-
trolyte that could spill. Under-saturation could lead to premature failure.
Some gels do not set properly; they remain liquid and can leak or spill.

Our exclusive gel electrolyte is formulated, mixed and controlled to
assure proper “set” in every battery. East Penn’s computer-controlled
gel mixing and filling equipment ensures homogenization of the mix.
This assures a gel battery that will not spill or leak. This feature allows
our gel cell to be operated in virtually any position. However, we do
not recommend an upside-down orientation.

The AGM filling process assures that each cell is saturated with the
maximum amount of electrolyte that can be held by the separators,
without leaving excess electrolyte that could spill or leak.

Exclusive Gel Formula

The gelled electrolyte is another critical element in this type of battery.
Our gelled electrolyte contains sulfuric acid, fumed silica, pure
demineralized, deionized water, and a phosphoric acid additive.

The phosphoric acid is a key reason that our batteries deliver
dramatically longer cycle life than leading gel competitors and

3 times longer cycle life than traditional wet cells.

Exclusive AGM Electrolyte

Our AGM electrolyte contains high purity sulfuric acid and absolutely
pure totally demineralized, deionized water to increase battery
performance. Since the designs are “acid-starved” to protect the
plates from deep discharge, the acid concentration can drop to nearly
zero during an extremely deep discharge. Substances that will not
dissolve in acid may become soluble when the concentration drops
this low. Upon recharge, these dissolved substances crystallize out
of the electrolyte, potentially destroying the battery. Our electrolyte
prevents these events.

Exclusive Computerized Gel Mixing

Proper gel mixing is critical to life and performance. Consistency in
mixing means consistent reliability. We have designed and built the
newest, state-of-the-art gel battery manufacturing facility in the world.
An example is our proprietary computerized gel mixing operation.

Our exclusive formula is mixed using computer control in every stage
of the process. Computer control delivers superior consistency for
gel battery performance that is unequaled.

Our temperature-controlled process and specially designed equip-
ment assure a homogenous gel. It is important to note that our
equipment was designed by our engineers specifically for gel mixing...
even down to the contour of the tank bottoms and feed pipe loca-
tions. No other battery manufacturer has comparable equipment.

Multi-Staged Filling/Vacuuming Operation

Most other manufacturers fill their gel cells in a one step process,
vibrating the battery with hopes of releasing most of the air pockets.
This system is less than perfect and leaves voids or air pockets at
the critical gel-to-plate interface. These voids are non-reactive and
reduce overall battery performance.

Our process fills and vacuums each cell several times. This multi-step
process assures complete evacuation of air and complete gel-to-
plate interface. Our computerized process also weighs every battery
before and after filling as a check for proper gel levels. The benefit is
more power-per-pound of battery.

Our AGM topping process assures that the maximum retainable elec-
trolyte quantity is held within the battery separators, without leaving
any unabsorbed liquid to spill or leak.

Tank Formed Plates

East Penn is the only battery manufacturer that uses tank formation
to activate the battery plates. This process guarantees a fully formed
and voltage matched plate. The extra handling of the plates provides
an additional inspection step in the process to verify plate quality.

Ultrapremium, Gel Glass Mat, Double Insulating Separators

Another critical component is the separator, which isolates the
positive from the negative plate. The separator must allow

maximum charge flow between the plates for maximum performance.
Separator failure is a leading cause of warranty claims

and customer dissatisfaction.

East Penn uses an ultrapremium grade separator in our gel batter-
ies. We believe that this expense (which is 5 to 6 times higher than
other types) is worth the benefits of extended life and performance:

¢ The fiberglass mats embed themselves into the surface of
the plates, acting like reinforcing rods in concrete. This
extra reinforcement locks the active material onto the plate
for longer life and extended performance.

¢ The ultra-clean separators have no oil contamination
or other impurities. Therefore, resistance is low and
battery performance is high.

* Excellent porosity allows maximum charge flow,
which means more power-per-pound.

* Superior resistance to oxidation dramatically reduces
separator failure, which extends life.

 Our separators are especially suited for gel batteries,
while others use separators designed for flooded
automotive batteries.




Ultrapremium AGM glass mat separators

Glass mat separator properties can vary considerably. East Penn
uses glass mat engineered to have an ideal balance of properties—
i.e. absorbency, compressibility, puncture resistance and electrical
resistance. This attention to detail results in high performance and
long life.

Exclusive Thru-Partition Weld Seals

One of the causes of self-discharge in batteries is the minute
electrical currents that flow between each cell through the partition
at the weld area. These currents accelerate the discharge of
batteries not in use.

We block these currents by using an exclusive weld seal or gasket.
This feature dramatically reduces self-discharge to less than 3%
per month: the lowest self-discharge rate of any battery manufactur-
er and seven times lower than many conventional batteries!

Exclusive Patented Calcium/Copper Lead Alloy Grids

This exclusive alloy provides longer shelf life, more power-
per-pound and superior corrosion resistance. By using special
grain refiners, we can dramatically improve performance and life.

Heavy-Duty Motive Power Style Grid Design

While other manufacturers cut costs by using automotive style
grids, we use a high-performance deep cycle grid. This heavy-duty
grid design is similar to the grid in a motive power battery.

The hefty “power rods” designed into our grids not only lock the
active material onto the grid, but also act as “bus bars” to collect
and direct the energy to the terminals. The benefit is more power-
per-pound of battery for your equipment and longer battery life.

Multiple Plate Lug Milling

Shiny, well milled plate lugs are critical to our superior cast-on-strap
quality. Each of our plate lugs is automatically milled to assure

the highest quality strap with no loose or dropped plates. Our

lugs are then fluxed and tinned automatically for an additional
assurance of quality.

Heavier Plate Straps

We use an exclusive lead/tin alloy in a unique multi-stage cast-
on-strap operation. The result is heavier straps with outstanding
lug-to-strap knit. This eliminates dropped and loose plates,
thereby improving performance and life.

Polyester Element Wrap

Another cause of deep-cycle battery failure is “mossing.”

This phenomenon occurs late in a battery’s life, as the positive
active material actually grows around the edge of the separator
and eventually “shorts” against the negative plate. This ends the
battery’s service life.

Our AGM separators wrap around the bottom of the plate and
are wider than the plates. This makes mossing failures unlikely.
To prevent life-shortening mossing in our gel batteries, we use a
special polyester fiber sheet that is wrapped around the edge of
each element, similar to the wrap in an industrial battery. The
result is longer service life.

Exclusive Forged Posts and Bushings

“Black” posts and oxygen-contaminated batteries are often due to
porous lead terminal posts. A battery can lose its critical pressure
through tiny pores and fissures in the battery terminals. Pressure

loss is harmful to the battery and is evident by black posts, which
are caused by sulfuric acid fumes escaping from the battery through
and around the lead posts and bushings. These fumes can cause
corrosion and can damage sensitive electronic equipment.

These pores and fissures are caused by the industry’s method of
casting posts and bushings. This method produces tiny air pockets
and paths which allow corrosive gas to escape, causing life shorten-
ing depressurization, cell dry-out and corrosion damage.

To eliminate this problem, we use forged terminal posts and
bushings, which are completely solid with absolutely no porosity.
The benefit is longer life, better performance and no leakage of
corrosive gas...especially important when installed in or near
sensitive electronic equipment.

Acid Stratification Prevention

Acid stratification can occur in conventional wet cells. During
charge, acid is released at the plate surfaces. During discharge,
acid is consumed at the plate surfaces. Since the concentration is
not uniform, diffusion (spontaneous mixing by random molecular
motions) begins. If this mixing occurred rapidly, stratification would
not occur, but it is relatively slow, allowing lighter parts of elec-
trolyte to “float” toward the surface and heavier parts to “sink”
toward the bottom.

The top portion of the plates do not perform as well in contact with
lower concentration electrolyte. The bottom portion of the plates do
not perform as well with the higher concentration, and will corrode
prematurely. High voltage “equalization” charging is sometimes
used in wet batteries to make gas bubbles that re-mix the elec-
trolyte.

Because the immobilized gel will not “float” or “sink” within itself
when a non-uniform concentration exists, it cannot stratify.
Therefore, no high-voltage equalizing charge is necessary. Simply
recharge at the standard 13.8 to 14.1 voltage setting. This means
longer life and consistent performance in stationary and standby
applications.

Electrolyte in an AGM battery is strongly held by the capillary
forces between the glass mat fibers, but not completely
immobilized. Stratification is possible in extremely tall cells, but
cannot occur in batteries of the size covered in this document.

Convenient Carrying Handles

Carrying handles are included on the (gel) 8GU1H, 8G24, 8G27,
8G30H, 8G31DT, 8G31, 8G4D and 8G8D models. Handles are also
available on (AGM) 8AU1H, 8A24, 8A27, 8A31DT, 8A4D and 8A8D.
This feature makes carrying, installation and removal easier,
more convenient and less time consuming.

Dozens of Terminal Options Available

Our batteries are delivered with the most popular type of terminal;
however, on a special order basis many terminal options are
available. This gives you total flexibility to specify the proper
terminal for your application... without making compromises.




Proprietary Case, Cover, and Pressure Vent

We design and mold our own rugged polypropylene cases, vents

and covers in our on-site, state-of the-art plastics molding facility.
This provides ultimate control of our high performance designs,

quality and delivery to our manufacturing plant, assuring you the
highest quality battery and most reliable service.

Environment and Worker Protection

It’s nice to know that every possible safeguard was designed into
our process to protect our co-workers and the environment...
special safeguards that are exclusive to East Penn. One benefit

is assurance of a consistent source for batteries without fear of
governmental interference or delays.

Over 250 Quality Assurance Checks

Hundreds of quality checks are performed to assure total
confidence in the performance and life of our batteries.

For example:

» 100% Cycling. After initial charging, every battery
is discharged and then recharged at the factory. This
allows us to check the performance of the battery and give
it a second charge that equalizes the cells for improved
performance and longer life.

It's interesting to note that, as a cost-saving measure, we use
the current generated during the initial discharge to recharge
other batteries in this computer-controlled process.

Extended Shelf Stand Test. Before shipment, every
battery is required to stand for a designated period of time.
Beginning and ending voltages are compared. This extra
quality assurance step verifies that the critical pressure
control valves are functioning properly.

Filling Weight Control. During this computerized process,
batteries are weighed before and after filling. This assures
that the exact amount of electrolyte is in each battery.

Multi-Staged Filling and Vacuuming Process.

Every battery is filled and vacuumed several times during
this computerized process. Multi-staged vacuuming
assures complete electrolyte-to-plate interface, with no
power-robbing air pockets.

Computerized Polarity Check. Every battery is checked by
computer for proper polarity.

High Rate Discharge Test. Every battery is discharged at
approximately twice the rated capacity. A sensitive computer
monitors the voltage drop during this discharge to assure that
every battery performs as designed.

» Formed Element Inspection. Elements are assembled and
charged outside the battery container in a computerized
forming and drying process. This allows visual inspection of
every grid, plate, separator, and formed element before being
sealed inside the battery, assuring perfect cell elements with
longest life and highest performance.

Tank Formed Plates. Voltage matched plates are critical
in standby applications. Forming each plate outside the
battery assures the highest quality, best matched plates
in the industry, and also allows a visual check before and
during assembly.

State-of-the-Art Technology

Within our newly constructed multi-million dollar VRLA production
facility, we have incorporated state-of-the-art manufacturing
processes that are unmatched by any other battery manufacturer.
This major addition allows us to build the most modern and
reliable VRLA batteries in the industry.

The designs of East Penn's VRLA batteries are always improving.
The preceding sections accurately describe East Penn's VRLA
products as of the date of publication. East Penn reserves the

right to change their processes to improve quality, value or utilize
advances in manufacturing technology. Ratings and capacities may
change without notice.




How do East Penn’s VRLA battery features
compare with other types of batteries?

ALL WET
FEATURE EPM GEL | OTHER GEL | EPM AGM | OTHER AGM CELLS

1.| EPM Expertise EPM ONLY
2.| Spillproof and Leakproof YES YES YES YES NO
3.| Sealed Valve-Regulated YES YES YES YES NO
4. | Ultra-Premium Sealing Valve YES NO YES NO NO
5.| Exclusive Gel Formula YES NO NO NO NO
6.| Deep Discharge Protection YES YES YES YES NO
7.| Exclusive Computerized Gel Mixing YES NO NO NO NO
8.| Tank Formed Plates YES NO YES NO NO
9. | Multi-Staged Gel Filling/Vacuuming YES NO NO NO NO
10. | Ultra-Premium Glass-Mat Dual Insulating Separators YES NO NO NO NO
11.| Exclusive Thru-Partition Weld Seals YES NO YES NO NO
12.| Exclusive Patented Calcium/Copper Lead Alloy Grids YES NO YES NO NO
13.| Heavy-Duty Motive Power Style Grids YES NO YES NO NO
14.| Grid Lug Milling, Brushing and Fluxing YES ? YES NO EPM ONLY
15. | Heavy-Duty Special Alloy Plate Straps YES NO YES NO NO
16. | Special Polyester “Moss Guard” Element Wrap YES NO NO NO NO
17.| Forged Posts and Bushings YES NO YES NO EPM ONLY
18.| Acid Stratification Prevention YES YES YES YES NO
19.| Carrying Handles YES ? YES LIMITED LIMITED
20. | Dozens of Terminal Options YES ? YES ? EPM ONLY
21.| Highest Cycle Life YES NO YES NO NO
22. | Highest Performance YES NO YES NO N.A.
23.| Shelf Stand Test YES ? YES NO NO
24.| 250+ Quality Assurance Checks w/ 1SO 9001 Certification YES ? YES NO EPM ONLY
25. | State-of-the-Art Technology & Facility YES NO YES NO EPM ONLY




|
Answers to the Most Frequently Asked Questions

NOTE: Before reviewing this section, be sure you understand the difference between gel, AGM, and flooded batteries.

How do we justify the premium price of
VRLA batteries to those unfamiliar
with this type of battery?

Simply review the advantages, features and benefits, performance,
and impressive life cycle results. Based upon this and the lowest

cost-per-month or duty cycle you and/or your customer should
have no trouble choosing VRLA batteries.

However, please remember that these batteries are not for
everyone or every application. Always be aware of the charging
considerations. (See pages 11 & 12.)

What are the advantages and
disadvantages of the different types
of battery designs?

Gelled Electrolyte Advantages:
« Totally maintenance-free
 Air transportable
« Spillproof/leakproof
* No corrosion
« Superior deep cycle life

« Installs upright or on side (side installation may lose
about 10% capacity)

« Very low to no gassing (unless overcharged)
« Compatible with sensitive electronic equipment
e Superior shelf life

« Superior rechargeability
(from 0% to 90% in 3% hours)

» No recharge current limitation @ 13.8 volts
* Rugged and vibration-resistant

 Very safe at sea with no chlorine gas in bilge
(due to sulfuric acid and salt water mixing)

 Versatile: Starting, Deep Cycle, Stationary

» Operates in wet environments...even under 30 feet of water

* Will not freeze to —20°F/-30°C (if fully charged)
» Lowest cost-per-month (cost + months of life)
« Lowest cost-per-cycle (cost =+ life cycles)

Gelled Electrolyte Disadvantages:
« Higher initial cost
* Heavier weight
» Water cannot be replaced if continually overcharged
» Automatic temperature-sensing,
voltage-regulated chargers must be used

» Charge voltage must be limited to extend life
(13.8 to 14.1 volts maximum at 68°F)

Absorbed Electrolyte Advantages:

Totally maintenance-free

Air transportable

Spillproof/leakproof

No corrosion

Installs upright or on side

Lower cost than gel cell batteries

Compatible with sensitive electronic equipment
Very low to no gassing (unless overcharged)
Excellent for starting and stationary applications
Superior for shorter duration/higher rate discharges
Superior under extreme cold conditions when fully charged
Superior shelf life

Superior rechargeability
(from 0% to 90% in 3% hours)

Rugged and vibration-resistant

Very safe at sea with no chlorine gas in bilge
(due to sulfuric acid and salt water mixing)

Operates in wet environments...even under 30 feet of water

Absorbed Electrolyte Disadvantages:

Shorter cycle life than gel in very deep cycle applications

Automatic temperature-sensing,
voltage-regulated chargers must be used

Water cannot be replaced if continually overcharged

Charge voltage must be limited
(14.4 to 14.6 volts maximum at 68°F)

Flooded Electrolyte Advantages:
 Lowest initial cost
« Higher cranking amps
» Water can be added (if accessible)
« Excellent for starting applications
« Tolerant of improper recharge voltage
« Certain designs are good for deep cycle applications
« Replacements readily available
» Good under extreme cold conditions when fully charged

Flooded Electrolyte Disadvantages:

Spillable

Operates upright only

Shorter shelf life

Fewer shipping options

Cannot be installed near sensitive electronic equipment
Watering may be required (if accessible)




Why can’t VRLA batteries be opened?

VRLA (Valve-Regulated Lead-Acid) batteries, sometimes called SLA
(Sealed Lead-Acid) batteries or SVR (Sealed Valve-Regulated)
batteries work on a recombination principle. Oxygen gas is pro-
duced at the positive plates during charge. The charged negative
plates react first with this oxygen and subsequently with the elec-
trolyte. Water is produced and the negative plates are very slightly
discharged. Additional charging recharges the negative plates
instead of producing hydrogen gas. Since very little hydrogen and
oxygen is lost and the water (H,0) is retained, we say that the
gasses have recombined. To work properly, the oxygen produced
must be retained in the battery until the reaction is completed.
Positive pressure allows the gas to be retained.

If any VRLA (gelled or absorbed electrolyte) battery is overcharged,
gas will be vented from the valves. Hydrogen as well as oxygen will
be released. If continued, the electrolyte will eventually dry out and
the battery will fail prematurely. This is why charging limits are so
critical.

In a sealed battery a balance is maintained between the hydrogen,
oxygen and charge. If a VRLA battery is opened, or leaks, the nega-
tive plates are exposed to extra oxygen from the atmosphere.

This excess oxygen upsets the balance. The negative plates become
discharged. The positive plates may be subsequently severely over-
charged. The battery will fail prematurely, and the warranty will be
voided.

Some say calcium grids don’t do well in
flooded deep cycle applications. Why does
East Penn use calcium grids in VRLA
batteries for deep cycle applications?

Flooded calcium alloy makes a very efficient, low resistance battery.
Therefore, when deeply discharged, the plates release all their avail-
able power, eventually causing plate shedding and active material
fall-out. In contrast, with flooded antimony batteries, the antimony
helps lock the active material onto the grid. Therefore, the plate
does not shed as easily, which extends the deep cycle life of the
battery when compared to flooded calcium.

Our VRLA calcium alloy battery (East Penn’s exclusive patented
alloy) is also very efficient with low resistance. However, when
deeply discharged, the electrolyte is used up before the plates
are totally discharged because the battery is “acid-starved.”

This feature:

« limits the discharge the plates can deliver.

* protects the plates from shedding due to deep discharge.
« extends the life of the battery.

Why do EPM VRLA batteries have
longer cycle life than others?

Some of the major features that contribute to our long cycle life are:

¢ Our patented calcium/copper grid alloy delivers superior
performance due to the purity of the lead. Copper is added
as a “grain refiner.” This means that the microscopic grains
in our lead grids are odd-shaped, so they retard corrosion
and extend the life of our grid.

* Our thicker grids have more corrosion resistance than
thinner grids.

» Our VRLA batteries are protected against deep discharge
because they are “acid-starved.” This means that the battery
uses the power in the acid before it uses the power in the plates.
Therefore, the plates are never subjected to
destructive ultra-deep discharges.

 With proper temperature-sensing, voltage-regulated
charging (refer to table on page 11) the VRLA battery
never runs out of water.

* Our gel batteries contain ultra-premium, glass-mat,
dual-insulating separators which will not break down in
service. The glass mat embeds itself into the plate, which
retards life-shortening shedding.

* Our gel batteries contain polyester element wrap which retards
“mossing” or active material growth that causes short circuits.

» Our AGM batteries contain separators at the ideal compression
and ideal saturation to achieve the best balance between capaci-
ty utilization and recombination efficiency.

* Over 250 quality control checks assure superior performance
and long battery life.

Why do EPM VRLA batteries have
longer shelf life?

Our calcium/copper lead alloy premium separators and demineralized
electrolyte are ultra-pure. Impurities in the lead alloy, separators

and electrolyte cause tiny currents inside a cell which eventually
discharge the battery and shorten its shelf life. The purer the
components, the longer the shelf life. No one can match

East Penn’s purity!

Our exclusive “weld seal gasket blocks the minute cell-to-cell
currents that cause self-discharge. The better the weld seal, the
longer the shelf life. Weld seals are exclusive to East Penn VRLA
batteries.

Does depth of discharge affect cycle life?
Yes! The harder any battery has to work, the sooner it will fail.

Typical* VRLA Battery Cycling Ability
vs. Depth of Discharge

Typical Life Cycles

Capacity Withdrawn Gel AGM
100% 450 150
80% 600 200
50% 1000 370
25% 2100 925
10% 5700 3100

* You may experience longer or shorter life based upon application, charging regimen,
temperature, rest periods, type of equipment, age of battery, etc.

As you can see, the shallower the average discharge, the longer
the life. This is why it's important to size a battery system to
deliver at least twice the average power required, to assure shallow
discharges.
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Follow these tips for the longest life:
* Avoid ultra-deep discharges.

 Don't leave a battery at a low stage of charge for an extended
length of time. Charge a discharged battery as soon as possible.

« Don't cycle a battery at a low state of charge without regularly
recharging fully.

 Use the highest initial charging current available (up to 30%
of the 20-hour capacity per hour) while staying within the
proper temperature-compensated voltage range.

Why can’t EPM VRLA batteries be
discharged too low?

Our VRLA batteries are designed to be “acid-starved.” This means
that the power (sulfate) in the acid is used before the power in the
plates. This design protects the plates from ultra-deep discharges.
Ultra-deep discharging is what causes life-shortening plate shedding
and accelerated positive grid corrosion which can destroy a battery.

Why does temperature have such
a dramatic effect on batteries?

Temperature is a major factor in battery performance, shelf life,
charging and voltage control. At higher temperatures there is
dramatically more chemical activity inside a battery than at lower
temperatures. The following charts graphically illustrate this fact.

Typical Self-Discharge of VRLA Batteries
at Different Temperatures
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AGM Charge and Float Voltages
at Various Temperature Ranges
Temp. Charge Float Temp.
°F Optimum |Maximum | Optimum | Maximum °C
>120 13.60 13.90 12.80 13.00 =49
110-120 | 13.80 | 14.10 | 1290 | 13.20 43-49
100 -110 | 1390 | 14.20 | 13.00 | 13.30 38-43
90 - 100 | 14.00 14.30 13.10 13.40 32 -38
80 -90 14.10 14.40 13.20 13.50 27 -32
70 -80 1430 | 14.60 | 13.40 | 13.70 21-27
60-70 1445 | 14.75 | 1355 | 13.85 16 - 21
50 - 60 14.60 14.90 13.70 14.00 10-16
40 -50 14.80 15.10 13.90 14.20 4-10
<40 15.10 15.40 14.20 14.50 <4

Gel Charge and Float Voltages
at Various Temperature Ranges

Temp. Charge Float Temp.
°F Optimum | Maximum | Optimum | Maximum °C
>120 13.00 | 13.30 | 12.80 | 13.00 =49
110-120 | 13.20 | 1350 | 12.90 | 13.20 44 - 48
100 -109 | 13.30 | 13.60 | 13.00 | 13.30 38 -43
90-99 | 1340 | 13.70 | 13.10 | 13.40 32-37
80 -89 1350 | 13.80 | 13.20 | 13.50 27-31
70-79 13.70 | 14.00 | 13.40 | 13.70 21-26
60 — 69 13.85 | 14.15 | 13,55 | 13.85 16 - 20
50 - 59 14.00 | 1430 | 13.70 | 14.00 10-15
40 - 49 1420 | 1450 | 13.90 | 14.20 5-9
<39 1450 | 14.80 | 14.20 | 1450 <4

What is acid stratification?
How do VRLA batteries prevent it?

See page 6 for a detailed explanation of this phenomenon.

How does a battery recharge?

The process is the same for all types of lead-acid batteries: flooded,
gel and AGM. The actions that take place during discharge are the
reverse of those that occur during charge.

The discharged material on both plates is lead sulfate (PbSO,).
When a charging voltage is applied, charge flow occurs. Electrons
move in the metal parts; ions and water molecules move in the elec-
trolyte. Chemical reactions occur at both the positive and negative
plates converting the discharged material into charged material. The
material on the positive plates is converted to lead dioxide (PbO,);
the material on the negative plates is converted to lead (Pb).
Sulfuric acid is produced at both plates and water is consumed at
the positive plate.

If the voltage is too high, other reactions will also occur. Oxygen is
ripped from water molecules at the positive plates and released as
a gas. Hydrogen gas is released at the negative plates—unless,
oxygen gas can reach the negative plates first and “recombine” into
H,0.

A battery will “gas” near the end of charge because the charge

rate is too high for the battery to accept. A temperature-compensat-
ing, voltage-regulating charger, which automatically reduces

the charge rate as the battery approaches the fully charged state,
eliminates most of this gassing. It is extremely important

not to charge batteries for long periods of time at rates which
cause them to gas because they use water, which in sealed valve-
regulated batteries cannot be replaced. Of course, no battery should
be overcharged for a long period of time...even at low rates using
so-called “trickle charges.”

In a fully charged battery, most of the sulfate is in the sulfuric acid.
As the battery discharges, some of the sulfate begins to form

on the plates as lead sulfate (PbSO,). As this happens, the acid
becomes more dilute, and its specific gravity drops as water
replaces more of the sulfuric acid. A fully discharged battery has
more sulfate in the plates than in the electrolyte.

The following illustration shows the relationship between specific
gravity readings and the combination of the sulfate from the acid
with the positive and negative plates at various states of charge.
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How critical is recharge voltage?
Why are all VRLA batteries so charge
sensitive?

All lead-acid batteries give off hydrogen from the negative plate
and oxygen from the positive plate during charging.

VRLA batteries have pressure-sensitive valves. Without the ability
to retain pressure within the cells, hydrogen and oxygen would be
lost to the atmosphere, eventually drying out the electrolyte and
separators.

Voltage is electrical pressure. Charge (ampere-hours) is a quantity
of electricity. Current (amperes) is electrical flow (charging speed).
A battery can only store a certain quantity of electricity. The closer
it gets to being fully charged, the slower it must be charged.
Temperature also affects charging.

If the right pressure (voltage) is used for the temperature, a battery
will accept charge at its ideal rate. If too much pressure is used,
charge will be forced through the battery faster than it can be
stored. Reactions other than the charging reaction occur to
transport this current through the battery—mainly gassing.
Hydrogen and oxygen are given off faster than the recombination
reaction. This raises the pressure until the pressure relief valve
opens. The gas lost cannot be replaced. Any VRLA battery will dry
out and fail prematurely if it experiences excessive overcharge.
Note: It is the pressure (voltage) that initiates this problem—

a battery can be “over-charged” (damaged by too much voltage)
even though it is not fully “charged.”

This is why charging voltage must be carefully regulated and
temperature compensated to the values on page 11.

How long does it take to recharge
a fully discharged VRLA battery?
A specific time is difficult to determine because recharging
depends on so many variables:
« Depth of discharge
* Temperature
« Size and efficiency of the charger
« Age and condition of the battery

See the following Charging Guides for an estimated time based
upon the initial charge current the battery accepts.

Typical Charging Time vs. 90% and 100% State of Charge

| 60% of time |
[ I
0% 90%

40% of time
|
100%

State of
Charge

EXAMPLE: 3% hours 6 hours

It will take about 60% of the charge time to bring a VRLA battery
from 0% charged to 90% charged. It will take the remaining 40%
of the total charging time to put the last 10% of the charge back
into the battery.

Charge is a quantity of electricity equal to rate of flow (Amperes)
times time (hours), and usually expressed in Ampere-hours (Ah).

0% state of charge is defined as the depth of discharge giving a
terminal voltage of 10.50 Volts — measured under a steady load at
the 20-hour rate at 80°F. (The 20-hour rate is the 20-hour capacity
divided by 20 hours.)

Typically, the charge that must be returned to a VRLA battery to
achieve a 100% state of charge is from 105% to 115% of the
charge removed.

Charging Guides
Typical Charge Time vs.
Initial Charge Current to 90% Full Charge

(Using an automatic temperature-sensing, voltage-regulating charger
set at 13.8V. Totally discharged battery at 11.80-12.0 volts.)

Initial Amperes

Part No. 13 hrs* 6 hrs* 3% hrs*
8GU1, 8GU1H, 8AU1, BAULH 3 8 15
8G22NF, 8A22NF 5 12 23
8G24, 8A24 7 17 33
8627, 8A27 8 21 41
8G30H, 8G31, 8G31DT, 8A30H, 8A31, 8A31DT 9 24 45
864D, 8GGC2, 8A4D, 8AGC2 17 42 83
8G8D, 8A8D 20 50 100

*approximate

HOW TO USE THIS CHART: When charger is first turned on,
read amps after about one minute. Initial ampere reading will
indicate approximate charging time.

EXAMPLE

If an 8G24 reads about 17 ampere charge current
when first turned on, the battery will be at 90%
in about 6 hours.

IMPORTANT: Always use an automatic temperature-
sensing, voltage-regulated charger! Set charger at 13.8
to 14.1 volts at 68°F for gel, or 14.4 to 14.6 volts at 68°F
for AGM. Do not exceed 14.1 volts for gel or 14.6 volts
for AGM.
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How can continual undercharging

harm a battery?

In many respects, undercharging is as harmful as overcharging.
Keeping a battery in an undercharged condition allows the positive
grids to corrode and the plates to shed, dramatically shortening life.

Also, an undercharged battery must work harder than a fully
charged battery, which contributes to short life as well.

An undercharged battery has a greatly reduced capacity. It may
easily be inadvertently over-discharged and eventually damaged.

How can you tell if an
VRLA battery is fully charged?

By using a voltmeter.

Open Circuit Voltage vs. State of Charge Comparison*

% Open Circuit Voltage
Charge Flooded Gel AGM
100  12.60 or higher 12.85 or higher ~ 12.80 or higher
75 12.40 12.65 12.60
50 12.20 12.35 12.30
25 12.00 12.00 12.00
0 11.80 11.80 11.80

NOTE: Divide values in half for 6-volt batteries.

* The “true” O.C.V. of a battery can only be determined after the battery
has been removed from the load (charge or discharge) for 24 hours.

How can you tell if a VRLA battery has
been damaged by under- or overcharging?

The only way is with a load test. Use the same
procedure you would use with a wet cell battery:

a. Recharge if the open circuit voltage is below 75%.

b. If adjustable, set the load at % the CCA rating or
three times the 20 hour rate.

c. Apply the load for 15 seconds. The voltage should
stabilize above 9.6 volts while on load.

d. If below 9.6 volts, recharge and repeat test.

e. If below 9.6 volts a second time, replace the battery.

What is a float charger?
What float voltage is recommended?

This type of charger continually delivers a pre-set voltage to the
battery, regardless of charge conditions.

These chargers are used in stationary, emergency back-up power,
emergency lighting, and other applications.

The frequency of discharge and temperature will dictate a more
exact setting. For example, the more frequent the discharge, the
higher the suggested recharge voltage, to a maximum of 2.35 volts
per cell (at 20°C/68°F).

Our recommended float voltage is 2.25 to 2.3 volts per cell for
gel and absorbed models.

What is a thermal runaway?

The appropriate charge voltage depends on the battery temperature
(see page 11). A warmer battery requires a reduced voltage. If the
voltage is not reduced, current accepted by the battery increases.
When the current increases, the heating increases. This can contin-
ue in a loop feeding on itself with the battery temperature and
charging current rising to destructive levels.

Gel batteries are much less susceptible to thermal runaway than
AGM batteries. Batteries may become more susceptible with
increasing age. Without a recombination reaction, flooded batteries
convert most excess charging energy to gas, not heat. This makes
them almost immune from the thermal runaway.

Thermal runaway can be prevented with:

« Temperature compensation monitoring at the battery—not
at the charger.

« Limiting charging currents to appropriate levels (see page 11).
« Allowing for adequate air circulation around the batteries.
 Using timers, or Ampere-hour counters.

 Using smart chargers that recognize the signature of a
thermal runaway event which will shut the charger down.

How do | know if a charger is
“gel friendly” or “AGM friendly”?

Unfortunately, many chargers on the market claim to be gel
“friendly” or “OK for sealed batteries”, but are not. Some
overcharge the batteries, while others may not fully charge

the batteries. Some chargers claim to be “smart”. Some “smart”
chargers do a good job, others do not. The best choice of charger
often depends on the application.

Use only “voltage-regulated” or “voltage-limited” chargers.
Standard constant current or taper current chargers must not be
used. The voltage must fall in the range of the chart on page 11.
Almost all applications require temperature sensing and voltage
compensation. Beware, many chargers measure the ambient
temperature which could be significantly different from the battery’s
internal temperature.

Low frequency current ripple (to about 333 Hz) can be detrimental
to sealed batteries depending on the application. On applications
where the charger is connected continuously to a float voltage,
especially where simultaneous charge and discharge may occur,
the level of current ripple must be a consideration.

If you are not sure if a charger is performing properly, follow this
procedure:

a. Using a fully discharged VRLA battery (OCV about 11.8V)
and a digital voltmeter, record the initial open circuit
voltage at the battery terminals.

b. Using an automatic charger as described above,
set voltage if adjustable (14.1V for gel, 14.4V for
AGM models).

¢. Connect and start charging. Record initial on-charge
voltage and current .

d. Each hour or so, check and record the on-charge voltage
across the battery terminals. Except for occasional, brief
“plips” or pulses, the voltage should not exceed the voltage
limits noted in “b” above.
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e. At the end of charge (when the current is very low or goes
to zero) check and record the voltage. Note that the charger
may have turned off by then.

f. The disconnected battery should be at 100% or above after a
24 hour rest.

During the charging time, the charger should not have exceeded
the limit (except for occasional, brief pulses). This indicates that
the charger is working properly.

Keep in mind that the voltage limit is at 68°F/20°C. Charging at
higher or lower temperatures will change this limit.

A temperature-sensing charger should always be used, as
manual adjustments are never accurate and will damage any
VRLA battery.

Do VRLA batteries have a
“memory” like ni-cad batteries?

One of the major disadvantages of nickel-cadmium (ni-cad)

batteries is that after shallow discharge cycles, the unused portions

of the electrodes “remember” the previous cycles and are unable
to sustain the required discharge voltage beyond the depth of the
previous cycles. The capacity is lost and can only be restored by
slowly discharging completely (generally outside the application),
and properly recharging. VRLA batteries do not exhibit this

“use it” or “lose it” capacity robbing effect known as memory.

What is a safe charge rate or voltage
setting for outdoor applications with wide
temperature fluctuations if a temperature-
sensing charger is not available?

NONE! As the chart on page 11 (Effect of Temperature on
Recharge Voltage) shows, charging voltage varies widely with
temperature. There is no fixed voltage setting or current that
will work. A temperature-sensing, voltage-regulated charger

must be used. Anything else will damage any battery and cause
premature failure!

Can a VRLA battery be load tested?

Yes. See page 13 (How can you tell if a VRLA battery has been
damaged by under- or overcharging?).

Why do some VRLA batteries bulge?
Why do some VRLA batteries appear
“sucked in”? Are there visual signs of a
faulty or plugged pressure relief valve?

To prevent the permanent loss of gases so that recombination
has time to take place, each cell can hold up to about 1.5 psi
without venting.

Batteries with very large cells, such as the 8G4D, 8G8D, 8A4D, 8A8D

and 8GGC2, will bulge somewhat as this normal pressure builds. This

is especially true in higher temperatures, because the polypropylene
case is pliable. Therefore, a certain amount of bulge is normal.

The valves only let gas out, never in. A partial vacuum can form
within a sealed battery under various circumstances. Battery temper-
ature and ambient pressure play a role, but predominantly the
recombination and discharge reactions are responsible. After charging
ends, the recombination reaction continues until most of the oxygen
in the battery headspace is consumed. The total volume of the battery
components decreases slightly during a discharge. Deeply discharged
batteries often have a “sucked-in" appearance. Batteries with large
cells may display this appearance even when fully charged.

If a battery bulges severely on charge, this is not normal. It is an
indication of a blocked valve or an overcharge situation. Such a
battery should be removed from service.

A sucked-in appearance can also be normal. A sucked-in battery
should be charged, but if it remains sucked-in after charging, the
appearance can safely be ignored; however, if only a single cell
displays or lacks this appearance a load test would be prudent.

How safe are VRLA batteries?
Can they explode?

VRLA batteries are very safe, unless abused. However, as with any
type battery, certain safety precautions must be taken.

ALWAYS WEAR SAFETY GLASSES
WHEN WORKING AROUND BATTERIES!

A DANGER/POISON

o

EYES. |

FLUSH EYES
IMMEDIATELY
WITH WATER.

=

I SULFURIC
EXPLOSIVE 1 1 ACID
GASES caN °3P RKS CAN CAUSE
cAUSE BLINDNESS I -FLAMES || BLINDNESS OR
OR INJURY. «SMOKING  SEVERE BURNS.

KEEP OUT OF REACH OF CHILDREN.
DO NOT OPEN BATTERIES.

CALIFORNIA PROPOSITION 65 WARNING: Batteries, battery posts,
terminals and related accessories contain lead and lead compounds
and other chemicals known to the state of California to cause cancer
and hirth defects or other reproductive harm. Wash hands after
handling.

Because VRLA batteries normally emit very little to no hydrogen gas,
they are safe near sensitive electronic equipment. They do not

cause corrosion of surrounding metals. No hydrogen gas means

no dangerous explosions... UNLESS SEVERELY OVERCHARGED!

Do not install any lead-acid battery in a sealed container or enclo-
sure. Hydrogen gas from overcharging must be allowed to escape.

DO NOT CHARGE IN EXCESS OF 14.1V @ 68°F - Gel Cells
14.6V @ 68°F - Absorbed

Always use a reliable, temperature-sensing, voltage-regulated,
automatic charger.

Because SVR batteries have immobilized electrolyte, they cannot

spill or leak, even if punctured. That is why they are approved for air
transport by the International Commercial Airline Organization (ICAO),
International Airline Transport Association (IATA), and Department of
Transportation (DOT) as noted on the label if properly insulated from
short circuits.
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Also, when protected against short circuits and securely braced/
blocked, our VRLA batteries “are not subject to any other require-
ments of 49 CFR Parts 171-180...” for shipping.

Which way does current flow? On which side
should a circuit breaker be installed?

During discharge, electrons progress through the external circuit
from the negative post toward the positive post. Inside the battery,
positive ions move toward the positive plate by diffusion where they
react, leaving neutral molecules in solution. The resulting neutral
molecules move back toward the negative plate by diffusion. There
are also negative ions in the electrolyte offsetting the positive ion
charges. Some travel by diffusion toward both the negative and the
positive plates, where they are consumed. During charge, all of the
directions reverse.

Although not physically accurate, when designing circuits or making
calculations, it is just as valid to consider positive charges moving
through the whole circuit. Indeed, this is the convention used to
define the direction of current in electronics (known as conventional
current).

Proper location of disconnects depends on the application.
Vehicles can vary, but in most cases, the negative terminal is treated
as ground. The entire chassis is connected to the negative terminal
of the battery. The positive side of the circuit is considered “hot.”
Switches/circuit breakers should usually be installed on the hot
side of a device. When disconnecting the entire battery from the
system with a fusible link or circuit breaker, breaking the connection
from the negative terminal to the chassis often works best.

In multiple battery installation, there could be other considerations
such as total voltage, multiple voltages, and the effects on other
devices.

What do | need to know about
installation, especially in salt water
marine applications?

Wiring and Waterproofing

ALWAYS WEAR SAFETY GLASSES
WHEN WORKING AROUND BATTERIES!

a. Cabling of the approved gauge should be tinned copper.
If using untinned copper, allow plenty of spray silicone to
“wick” along the strands.

b. Install heat-shrink tubing with a silicone interior; the silicone
forms an excellent moisture barrier. Cut the tubing long
enough to cover the terminal lug and plenty of the insulated
portion of the cable. Slip tubing onto the cable.

¢. Crimp on the appropriate terminal.
d. Position the heat-shrink tubing. Heat and inspect.

e. Clean battery terminals and connect. Be sure perfect metal-
to-metal contact is made, with no dirt, corrosion, grease or
foreign material to interfere with current flow.

f. Always attach the cable connected to the solenoid or starter
first. Attach the ground cable last! Tighten snugly, BUT DO
NOT OVERTIGHTEN, which will damage the terminals or crack
the battery cover. This will destroy the battery and VOID THE
WARRANTY.

g. Spray exposed terminals and connectors with several coats
of battery terminal corrosion protection spray. (Mask surround-
ing areas to protect against overspray.)

h. For batteries which may be exposed to very wet environments
(e.g. bilge mounted batteries) total encasement of the exposed
terminals and connectors is necessary. However, do not block
or cover the vents. Allow ventilation.

A battery terminal boot should be used. Install the boot on the
cable before crimping the terminal. Fill the boot with petroleum
jelly and fit over the sprayed connectors (as in “g” above).

i. Battery charging in a boat requires a charger specifically
designed for marine applications. In addition to battery gases,
bilges often contain potentially dangerous fuel fumes.

Follow all wiring and grounding recommendations of the
charger manufacturer for on-board and on-shore connections.
Using a charger not specifically designed for marine
applications or failure to follow the marine charger
manufacturer’s grounding and wiring recommendations
could result in major corrosion damage to the hull or

prop, and create a serious risk of electrical shock or fire,
personal injury or death.

Battery Installation

Note: In a multi-battery installation, it is often best to replace the
entire set of batteries when one battery is weak or has failed.

Series

A “series” system increases the voltage, but keeps the battery
capacity (cranking amps, amp hours, reserve minutes, and
minutes running time) the same. Therefore, two 12-volt
batteries connected in series (POS to NEG, NEG to POS)

will deliver 24 volts at the same rating as one battery:

During recharge, each battery receives the same amount

of current; e.g. if the charger is putting out 10 amps, both
batteries are getting 10 amps.

Sdm +O + Series hookup
increases voltage...
i ) =
O —l o 2 x 12V = 24 Volts

Parallel

A “parallel” system increases the capacity available, but keeps
the voltage the same. Therefore, two 12-volt batteries with
400 CCA, 110 R.C. and 65 Ah will deliver 12 volts, 800 CCA,
220 R.C. and 130 Ah. (Actually, since each battery’s load is
lighter, the reserve capacity will more than double.)

O= +
Parallel hookup

keeps same voltage...
! 2 x 12V = 12 Volts
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During recharge, the current (amps) is split between the To properly recharge, a sophisticated “battery isolator” should

batteries. The battery that is discharged the most will receive be installed. Otherwise, one battery will be continually over-
more current than the other until both are brought up to full charged and the other undercharged in a dual-voltage set-up.
charge. IMPORTANT: Do not install any type of battery in a com-
Series/Parallel pletely sealed box or enclosure. In the event of overcharg-
ing, the potentially explosive gasses must be allowed to

A “series/parallel” system provides a combination of voltage
and capacity for special applications. Note: Never mix different
types and sizes of batteries in the same bank.

escape.

Dual Voltage

The illustration shows an arrangement that would supply
24 volts to a starter and 12 volts to the electronics (or vice versa).

— +
12 VOLTS

Dual Voltage
24 VOLTS hookup provides
a combination
of voltage
O —— and capacity.
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EAST PENN monufacturing co.,ine. ~ A>efsaw

— Material Safety Data Sheet -

Lead Acid Battery Wet, non-spillable (UN2800)

SECTION |

Manufacturer’s Name:

East Penn Manufacturing Co., Inc.
Deka Road, Lyon Station, PA 19536 Trade Name: Gell; Absorbed Electrolyte,

Telephone Number for Information: (610) 682-6361 Sealed Valve Regulated Non Spillable Battery
Emergency Telephone Number: CHEMTREC: 1-800-424-9300, Classification: Battery wet, non-spillable, electric storage

Date: January 29, 2007

In Washington D.C. or outside continental U.S., call 1-202-483-7616 UN2800
SECTION 11
HAZARDOUS INGREDIENTS/IDENTITY INFORMATION
Hazardous Components
Specific Chemical Identity Range
(Common Name (s)) Percent
OSHA PEL ACGIH TLV By Weight Average

Lead, CAS #7439921 0.05 mg/m® 0.05 mg/m® 60-75% 67%
Sulfuric Acid, CAS #7664939 1.00 mg/m® 1.00 mg/m® 5-15% 10%
Antimony, CAS #7440360 0.50 mg/m® 0.50 mg/m® 0-0.1% <0.1%
Arsenic, CAS #7440382 0.01 mg/m® 0.01 mg/m® 0.01 % <0.1%
Polypropylene, CAS#9003070 N/A N/A 2-10% 4%
Calcium, CAS#7440702 1.0 mg/m’ 1.0 mg/m’ 0-0.1% <0.1%
Tin CAS #7440315 2.0 mg/m® 2.0 mg/m® 0-0.1% <0.1%

SECTION 11
PHYSICAL/CHEMICAL CHARACTERISTICS

Electrolyte (Sulfuric Acid):

Appearance and Odor: Clear, Odorless, colorless liquid
Boiling Point: 235-240°F

Evaporation Rate (Butyl Acetate=1): less than 1.0
Melting Point: N/A

Solubility in Water: 100%

Specific Gravity (H,0=1): 1.270 - 1.330
Vapor Density (AIR=1): Greater than 1
Vapor Pressure (mm Hg): 10

SECTION IV
FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used): Non-Flammable Flammable Limits: *Hydrogen Gas

Extinguishing Media: Class ABC extinguisher, LEL: 4% UEL 74%

NOTE: CO, may be used, but not directly on the cell. The thermal shock may cause cracking of the battery case and/or cases.
* Hydrogen gas may be generated during battery changing.

SECTION V
REACTIVITY DATA

Stability: Stable Condition to Avoid: Prolonged overcharging, sources of ignition

Incompatibility (Materials to Avoid): Sulfuric Acid: Contact with combustibles and organic materials may cause fire and
explosion. Also reacts violently with strong reducing agents, metals, strong oxidizers and water. Contact with metals may produce
toxic sulfur dioxide fumes and may release flammable hydrogen gas.

Hazardous Decomposition of By-Products: Sulfuric Acid: Excessive overcharging or fire may create Sulfur trioxide, carbon
monoxide, sulfuric acid mist, sulfur dioxide, and hydrogen.
Lead Compounds: Contact with strong acid or base or presence of nascent hydrogen may generate highly toxic arsine gas.
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SECTION VI
HEALTH HAZARD DATA

Route(s) of Entry: Not Applicable under normal use.

Carcinogenicity:

Sulfuric Acid: The International Agency for Research on Cancer (IARC) has classified “strong inorganic acid mist containing
sulfuric acid” as a Category 1 carcinogen, a substance that is carcinogenic to humans. This classification does not apply to liquid
forms of sulfuric acid contained within a battery. Inorganic acid mist (sulfuric acid mist) is not generated under normal use of this
product. Misuse of the product such as overcharging, may result in the generation of sulfuric acid mist.

Lead Compounds: Lead is listed as a 2B carcinogen, likely in animals at extreme doses. Proof of carcinogenicity in humans is
lacking at present.

Arsenic: Listed by National Toxicology Program (NTP), IARC, OSHA and NIOSH as a carcinogen only after prolonged exposure at
high levels.

Signs and Symptoms of Exposure: Avoid contact, with absorbed electrolyte (sulfuric acid) may cause irritation of eyes, nose and
throat. Contact with eyes and skin causes irritation and skin burns. Absorbed electrolyte is corrosive.

Medical Conditions Generally Aggravated by Exposure: Pregnant women and children must be protected from lead exposure.

Health Hazards (Acute and Chronic): Do not open battery, avoid contact with internal components. Internal components include
lead and absorbed electrolyte. Electrolyte is corrosive and contact may cause skin irritation and chemical burns.

Emergency and First Aid Procedures: (contact with electrolyte)
1) Flush contacted area with large amounts of water for at least 15 minutes. Remove contaminated clothing and obtain
medical attention if necessary. Eye wash and/or emergency shower should be readily available.
2) If swallowed, give large volumes of water. DO NOT induce vomiting, obtain medical treatment.

SECTION VII
PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to be Taken in Case Material is Released or Spilled: Electrolyte material is corrosive. Contains sulfuric acid. Neutralize
any spilled material. Reference 1996 North American Emergency Response Guidebook, #154.

Waste Disposal Method: Lead-acid batteries are completely recyclable. For information on returning batteries to East Penn for
recycling, contact your East Penn Representative. Dispose of any collected material in accordance with local, state or applicable
federal regulations.

Precautions to be Taken in Handling and Storing: Store away from reactive material as defined in Section V, Reactivity Data.
Place cardboard between layers of stacked batteries to avoid damage and short circuit. Do not allow metallic materials to
simultaneously contact both terminals.

Other Precautions: If battery case is broken, avoid direct contact with internal components. Keep away from ignition sources during
charging.

SECTION VIII
CONTROL MEASURES

Respiratory Protection (Specific Type): N/A

Ventilation: Must be provided when charging in an enclosed area.
Protective Gloves: Recommended

Eye Protection: Recommended

Other Protective Clothing or Equipment: N/A

Work Hygienic Practices: Good Personal hygiene and work practices are recommended.
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SECTION IX
OTHER REGULATORY INFORMATION
NFPA Hazard Rating Sulfuric Acid Lead
Health (Blue) 3 3
Flammability (Red) 0 0
Reactivity (Yellow) 2 0
Note: Sulfuric acid is water-reactive if concentrated.
U.S. DOT: Batteries, wet, non-spillable, electric storage
Hazard Class/Division 8
ID Number UN2800
Packing Group 1]
Label Requirements Corrosive

RCRA: Spent lead-acid batteries are not regulated as hazardous waste when recycled. Spilled sulfuric acid is a characteristic
hazardous waste, EPA hazardous waste number D002 (corrosivity).

CERCLA (Superfund) and EPCRA (Emergency Planning and Community Right to Know ACT)
a) Reportable Quantity (RQ) for spilled 100% sulfuric acid is 1000 Ibs.
b)  Sulfuric acid is a listed “Extremely Hazardous Substance” under EPCRA with a Threshold Planning Quantity (TPQ) of 1000
Ibs.
c) Batteries are subject to EPCRA reporting requirements under sections 302/304, 311/312, and 313.
Reporting quantities are as follows:
Lead: section 311/312 = 10,000 Ibs.
Title 11 I section 313 = 100 Ibs.
Sulfuric Acid: section 311/312 = 500 Ibs.
Title 111 section 313 = 500 Ibs.

California Prop 65: Batteries, battery posts, terminals and related accessories contain lead and lead compounds, and other chemicals
known to the State of California to cause cancer and birth defects or other reproductive harm. WASH HANDS AFTER
HANDLING.

For additional information concerning East Penn Manufacturing Co., Inc. products or questions concerning the content of this MSDS
please contact your East Penn representative.

This information is accurate to the best of East Penn Mfg. Co.’s knowledge or obtained from sources believed by East Penn to be
accurate. Before using any product, read all warnings and directions on the label.




OPTIONS

MP-18-SERIES

ELECTRIC/HYDRAULIG
PORTABLE LIFT



CHASSIS LIFTING BEAM

See next page for chassis beam diagram and specifications.

If it is desired to raise a vehicle by the frame, this can be done by using optional chassis lifting
beams. The chassis lift beam fits into the cradle where the tire would normally fit and spans
between a pair of posts. The beam comes with lifting pads and height adapters that slide and
stack along the beam to accommodate the frame pick up points.

Directions for Use:

Drive vehicle into bay.

Roll chassis beam under desired end of vehicle where frame pick points are.

Slide pads to desired positions and stack adapters as desired to accommodate frame pick points.
Roll posts to each end of chassis beam, cradling ends of chassis beam with forks.

Lift pair until chassis beam contacts frame.

Verify proper frame engagement.

Check other posts for proper engagement of tires or frame (depending on if another chassis beam
is used or the other end is lifted by tires)

Operate lift as desired.

NOTICE:

The chassis beam is rated for 35,000 Ibs total.

Always ensure that the beams are cradled in the forks as close as possible to the carriages. (Do
not place beams on tips of forks) Also, ensure that vehicle is centered on chassis beam to ensure
even loading of beam and posts.

This beam is intended to be used in conjunction with another beam or another set of mobile
column posts to lift the entire vehicle. Do not use this beam to pick up just one end of a vehicle
only. Load beam only on lifting pads, do not load beam on center.

This beam is intended for use on Mohawk MP-Series 15” Long Fork lifts ONLY.

Refer to the ANSI standard “Vehicle Lift Points for Service Garage Lifting,” ANSI/SAE J2184-
Oct92, safety manual “Lifting if Right,” ALI/SMO01, and “Vehicle Lifting Points Guide”
ALI/LP-Guide for proper positioning of vehicles on lift.
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WING PLOW ADAPTERS

See next page for wing plow adapter diagram and specifications.

The wing plow adapters are to be used when it is desired to raise a vehicle with side wing plows
or RV’s with side extensions where the forks are not able to get close to the tires. The wing plow
adapters are used with a pair of posts to enable lifting of the whole front axles of a vehicle by the
tires.

Directions for Use:

Drive vehicle into bay.

Roll wing plow adapters around each side of front axle tires (center tires on beam lengths).
Roll posts to each end of adapters, inserting forks fully into adapter sockets.

Lift pair until wing plow adapters engaged tires.

Verify proper engagement.

Check other posts for proper engagement of tires.

Operate lift as desired.

NOTICE:

The wing plow adapters are rated for 25,000 Ibs total (per pair of beams, see spec on next page)
Always ensure that the wing plow adapters are fully inserted over the lifting forks. Also, ensure
that vehicle is centered on the wing plow adapters to ensure even loading of beams and posts.
These adapters are intended to be used in conjunction with another set of mobile column posts to
lift the entire vehicle. Do not use these to pick up just one end of a vehicle only. These adapters
are designed to lift only tires and must not be top loaded. Do not use these to pick up vehicles by
frames. Use adapters only in pairs. These adapters must not be single loaded.

The wing plow adapters are intended for use on Mohawk MP-Series 15” Long Fork lifts ONLY.
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FORK TRUCK ADAPTERS

See next page for fork truck adapter diagram and specifications.

The fork truck adapters are to be used when it is desired to raise a fork truck by the undercarriage
for wheels free servicing. The fork truck adapters are used with a pair of posts.

Directions for Use:

Locate a pair of posts (Master and Slave) in the desired lifting location.

Assembly ramps and pads onto posts as shown in specification diagram.

Drive fork truck onto pads until center of gravity of fork truck is at center of pad.

Locate rubber blocks as desired to contact frame.

Lift pair until fork truck pad engaged fork truck frame.

Verify proper frame engagement with pads.

Lift pair approximately 6 inches verifying that truck center of gravity is centered on pad.
Shake truck slightly to ensure secure and balanced support of frame.

Operate lift as desired.

WARNING:
Any removal of components from vehicle while raised may alter the center of gravity of the
vehicle and produce an unsafe or unstable condition of the vehicle or the lifting system that may
cause injury to personnel or damage to equipment. Ensure vehicle center of gravity is always
located at center of lifting pads. Use jack stands as an added measure of safety to ensure load
stabilization.

NOTICE:

The fork truck adapters are rated for 14,000 Ibs per post (28,000 lbs per post pair).

Always ensure that the fork truck adapter pads are fully inserted over the lifting forks inboard
against fork tubes. (not on tips of forks). Also, ensure that fork truck center of gravity is centered
on the adapter pads to prevent offset loading of posts.

Do not use these to pick up just one end of a vehicle only. Do not use these to pick up vehicles
by tires. Use adapters only in pairs. These adapter are designed only to pick up fork trucks.

The fork truck adapters are intended for use on Mohawk MP-Series 15” Long Fork lifts ONLY.
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FRONT TO REAR BUMPER ADAPTERS

See next page for Front to Rear Bumper Adapter (HMMWYV adapters) diagram and
specifications.

The Front to Rear Bumper Adapters (HMMWYV adapters) are specifically to be used when it is
desired to raise a vehicle by the front and rear bumpers for wheels free servicing. These adapters
can also be used to pick up Humvees, mobile military generators, a/c units, etc. These adapters
are used with a pair of posts.

Directions for Use:

Drive the vehicle into the lifting area.

Slip the adapters over the forks of a master and slave post.

Drop the fork retainer pins in the holes at the carriages.

Locate posts at the front and rear of the vehicle.

Locate lifting pads at desired locations to contact frame at bumper ends.
Ensure pads are at widest settings possible.

Lift pair until pads engaged frame.

Verify proper frame engagement with pads.

Lift pair approximately 6 inches.

Shake vehicle slightly to ensure secure and balanced support of frame.
Operate lift as desired.

WARNING:
Any removal of components from vehicle while raised may alter the center of gravity of the
vehicle and produce an unsafe or unstable condition of the vehicle or the lifting system that may
cause injury to personnel or damage to equipment. Ensure vehicle center of gravity is always
located at center of lifting pads. Use jack stands as an added measure of safety to ensure load
stabilization.

NOTICE:

These adapters are rated for 12,000 Ibs per post (24,000 Ibs per post pair)

Always ensure that the adapters are fully inserted over the lifting forks and retaining pins are
inserted into carriage holes. Also, ensure that vehicle center of gravity is centered on the between
the pads to prevent offset loading of posts.

Do not use these to pick up just one end of a vehicle only. Use adapters only in pairs.

These adapters are intended for use on Mohawk MP-Series 15” Long Fork lifts ONLY.
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FRAME CONTACT ADAPTERS

See next page for Frame Contact Adapters diagram and specifications.

The frame contact adapters are designed to convert a mobile column lift post pair into a frame
engaging lift for wheels free servicing. These adapters are used with a pair of posts.

Directions for Use:

Drive the vehicle into the lifting area.

Slip the frame contact adapters over the forks of a master and slave post.
Drop the fork retainer pins in the holes at the carriages.

Locate posts at the both sides of the vehicle.

Locate lifting pads at desired locations to contact frame pick up points.
Ensure pads are at widest settings possible for stability.

Lift pair until pads engaged frame.

Verify proper frame engagement with pads.

Lift pair approximately 6 inches.

Shake truck slightly to ensure secure and balanced support of frame.
Operate lift as desired.

WARNING:
Due to the nature of this design where loading of the adapters is outside the base envelope of the
posts, this is a non-certifiable option and voids the certification on the lift it is used on.

WARNING:

Any removal of components from vehicle while raised may alter the center of gravity of the
vehicle and produce an unsafe or unstable condition of the vehicle or the lifting system that may
cause injury to personnel or damage to equipment. Ensure vehicle center of gravity is always
centrally located between the lifting pads. Use jack stands as an added measure of safety to
ensure load stabilization.

NOTICE:

The frame contact adapters are rated for 4,000 Ibs per post (8,000 Ibs per post pair)

Always ensure that the frame contact adapters are fully inserted over the lifting forks and
retaining pins are inserted into carriage holes. Also, ensure that vehicle center of gravity is
centered between the pads to prevent offset loading of posts.

Do not use these to pick up just one end of a vehicle only. Use adapters only in pairs.

The frame contact adapters are intended for use on Mohawk MP-Series 15” Long Fork lifts
ONLY.
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Because Quality Lasts Forever

Model A-7

— B The A-7 is a 7,000 Ib. capacity asymmetric lift that allows full

= 15 &\ opening of all vehicle doors as well as total undercar/underdash
access, thanks to Mohawk’s unique “clear floor” design. Low 4”
arms accommodate all imports and low-riding sports cars. Includes
both 3” and 6” adapters.
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Model A-7

Parallelogram Lifts

Standard models from 36,000 to 100,000 lb. capacities with track
lengths from 26’-48’. Available in surface or flush mount with full
under-vehicle access for all trucks, buses and heavy equipment.

Model 50-26-S

Models System |, LC-12, LMF-12, TP-16,

TP-18, TP-26 & TP-30

These 10,000 to 30,000 Ib. capacity models are the ideal heavy-
duty lifts for up to Class VI trucks. Mohawk’s unique “clear floor”
design makes these the perfect lifts for all fleet applications. Truck
adapters are also standard equipment.
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Model TP-16 - -

’ MP-Series Mobile Column
Mohawk’s mobile columns are capable of lifting 32,000 to
240,000 lbs. All columns operate together, individually or can be
divided into separate pairs. Adjustable lifting forks accommodate
the widest range of vehicles. No wheel reducer sleeves needed.

SDENTLY

g
&
Ely .
CERTIFIED
)
)

Model
MP-18-006

TR-Series Ramp Style Lifts

Standard models from 19,000 to 120,000 Ibs. for total under-
vehicle access. Available in 20, 25, and 30’ long runways.
Completely operated by a single technician and feature fully
interlocked, redundant safety systems.

Model TR-75

“‘%u
MOHAWK ¥

Mohawk Resources, LTD. ¢ P.O. Box 110
65 Vrooman Ave ¢ Amsterdam, NY 12010
(800) 833-2006 or (518) 842-1431
www.mohawklifts.com




SEND US YOUR PHOTOS!

MOHAWK IS ALWAYS INTERESTED IS SEEING HOW YOUR LIFTS
ARE USED. WE HAVE CREATED AN ON-LINE PHOTO DATABASE
FOR CUSTOMERS TO VIEW OUR LIFTS IN USE.

VISIT WWW.MOHAWKLIFTS.COM/PR/ AND MAYBE WE CAN ADD
YOUR PHOTOS TO OUR COLLECTION.
(JPG FORMATS PREFERED)

E-MAIL YOUR PHOTOS AND COMMENTS TO:
PHOTOS@MOHAWKLIFTS.COM

BEST REGARDS & HAPPY LIFTING!

YOUR FRIENDS AT MOHAWK LIFTS
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