Service Manual

STORM SERIES

WHEELCHAIRS
(RWD/IMWDIFWD)

Arrow
Torque SP
Ranger X

DEALER: KEEP THIS MANUAL. THE PROCEDURES
IN THIS MANUAL MUST BE PERFORMED BY AN
AUTHORIZED DEALER ONLY —

Download from Www.Somanuals.com. All Manuals Search And Download.



WARNING

WARNING

THE PROCEDURES IN THIS MANUAL SHOULD ONLY BE PERFORMED BY
QUALIFIED TECHNICIAN.

DO NOT SERVICE OR OPERATE THIS EQUIPMENT WITHOUT FIRST

READING AND UNDERSTANDING THIS MANUAL AND THE OWNERS
MANUAL SUPPLIED WITH THE WHEELCHAIR. IF YOU ARE UNABLE TO
UNDERSTAND THE WARNINGS, CAUTIONS, AND INSTRUCTIONS,
CONTACT INVACARE TECHNICAL SUPPORT BEFORE ATTEMPTING TO
SERVICE OR OPERATE THIS EQUIPMENT - OTHERWISE INJURY OR
DAMAGE MAY RESULT.

SPECIAL NOTES

WARNING/CAUTION notices as used in this manual apply to hazards or unsafe practices
which could result in personal injury or property damage.

NOTICE

THE INFORMATION CONTAINED IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE.

WHEELCHAIR USER

As a manufacturer of wheelchairs, Invacare endeavors to supply a wide variety of
Action wheelchairs to meet many needs of the end user. However, final selection of
the type of wheelchair to be used by an individual rests solely with the user and his/her
healthcare professional capable of making such a selection.

WHEELCHAIR TIE-DOWN RESTRAINTS AND SEAT POSITIONING STRAPS

Invacare recommends that wheelchair users NOT be transported in vehicles of any
kind while in wheelchairs. As of this date, the Department of Transportation has not
approved any tie-down systems for transportation of a user while in a wheelchair, in a
moving vehicle of any type.

It is Invacare’s position that users of wheelchairs should be transferred into appropri-
ate seating in vehicles for transportation and use be made of the restraints made
available by the auto industry. Invacare cannot and does not recommend any wheel-
chair transportation systems.

AS REGARDS RESTRAINTS - SEAT POSITIONING STRAPS - IT IS THE OBLIGATION OF THE DME
DEALER, THERAPISTS AND OTHER HEALTHCARE PROFESSIONALS TO DETERMINE IF A SEAT-
ING POSITIONING STRAP IS REQUIRED TO ENSURE THE SAFE OPERATION OF THIS EQUIP-
MENT BY THE USER. SERIOUS INJURY CAN OCCUR IN THE EVENT OF A FALL FROM A WHEEL-
CHAIR.

SAVE THESE INSTRUCTIONS
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** The Storm Torque model wheelchair is available in rear wheel drive ONLY.
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SPECIFICATIONS

PHYSICAL SPECIFICATIONS
SJl DIVENSIONS \muvryey ~ TORQUE *TORQUE SP X JUNIOR
P Seat Width Range:
Sl (250 Ibs Rating 0 16 to 20-in. *12 to 164in.
C MWD/RWD
| 300 Ibs. Rating *16 to 22-in. 16 and 18-in. e 16t020-in *16 to 22-in.
F MWD/RWD PFWD
400 Ibs. Rating *19 to 24-in. *16 to 24-in.
I Seat Depth Range: |*16 to 22-in. 16 and 18-in. *16 to 18-in. *16 to 22-in. *12 to 15-in. w/CJ Back
c Expandable to - *16 to 17-in.
A Back Height Range: [*16 to 24-in. 16, 18, 20,22-in. | *16 to 22-in. *16 to 24-in. *12 to 18-in.
T Seat-to-Floor
| (approximate) MWD/RWD FWD Storm Base X Base
(o) Standard: 17-1/2-in. 18-1/4-in. | 17-1/2-in. 17-1/2-in. 17-1/2-in. 17-1/2-in. 17-1/2-in.
N Optional: 19-3/4-in. 20-1/2-in. | 19-3/4-in. 19-3/4-in. 19-3/4-in. 19-3/4-in. 19-3/4-in.
21-in. 21-3/4-in. | NA N/A 21-in.
S Overall Width
of Base: 24-5/8-in. 25-1/4-in. | 24-5/8-in. 24-5/8-in. 24-5/8-in.
(w/o joystick)
Overall Height MWD/RWD FWD Storm Base X Base
Standard: 34-1/4-in. 35-1/2-in | 34-1/4-in. 34-1/4-in. 34-1/4-in. 34-1/4-in. 34-1/4-in.
Minimum: 34-1/4-in. 35-1/2-in | NA NA 34-1/4-in. 32-1/4-in. 32-1/4-in.
Maximum: 44-1/4-in. 45-1/2-in | NA NA 44-1/4-in. 40-1/2-in. 40-1/2-in.
Recliner -(Std.)
Low SeatFrame: [51-1/2-in. 52-3/4-in. | NA N/A 51-1/2-in. NA
Med. SeatFrame: [53-3/4-in. 55-in. N/A N/A 53-1/4-in. N/A
High SeatFrame: [55-1/2 in. 58-1/2-in. | NA N/A 55-1/2-in. NA
Overall Length
(without front
riggings) MWD/RWD FWD
Standard: 32-1/4-in. 35-1/4-in | 32-1/4-in. 32-1/4-in. 32-1/4-in. 32-1/4-in.
Long Frame: 35-1/4-in. N/A N/A N/A 35-1/4-in. 35-1/4-in.
Weight
Standard Motor MWD/RWD FWD Storm Base X Base
WI/O Batteries: 146 Ibs. 199 Ibs. 149 Ibs. 149 Ibs. 149 Ibs. 146 Ibs. 149 Ibs.
W/Batteries:
Standard 248 Ibs. 310 lbs. 224 lbs. 224 Ibs. 224 Ibs. 246 Ibs. 224 Ibs.
Optional N/A N/A 249 Ibs. N/A 249 lbs. N/A 249 Ibs.
Shipping (approx.): |176 Ibs. 229 Ibs. 176 Ibs. 176 Ibs. 176 Ibs. 176 Ibs. 176 Ibs.
Gearless/Brushless
Motor
WI/O Batteries: 166 Ibs. N/A 169 Ibs. N/A 169 Ibs. 166 Ibs. 169 Ibs.
W/ Batteries:
Standard 243 Ibs. N/A 243 Ibs. N/A 243 Ibs. 266 Ibs. 243 Ibs.
Optional 268 Ibs. N/A 268 Ibs. N/A 268 Ibs. N/A 268 Ibs.
Shipping (approx.): 196 Ibs. N/A 196 Ibs. N/A 196 Ibs. 196 Ibs. 196 Ibs.
Drive Axle: *UAdjustable (MWD/RWD only) *DAdjustable *DAdjustable | *CAdjustable  *Adjustable
Drive Wheels/Tires:
(FoamFilled or
Pneumatic)
Standard: 14 X 3-in. 14X 3-in. | 14X 3-in. 14 X 3-in. 14 X 3-in. 14 X 3-in.
Optional: 14 X 4-in. 14 X 4in. | 14 X 4-in. 14 X 4-in. 14 X 44in. 14 X 4-in.

* in 1-inch increments
** Storm Torque/Torque SP model wheelchairs are available in rear wheel drive ONLY. Gearless Brushless Motor Option is
available on Storm Torque ONLY.

O With MKIV RII Controller. o With MKIV Rx or A Controller. 4 Non-Recliners ONLY.
¢ Arrow specifications refer to RWD, MWD and FWD wheelchairs except where specified.
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SPECIFICATIONS

SPECIFICATIONS (Continued)

PHYSICAL DIMENSIONS <+ARROW * TORQUE **TORQUE SP X JUNIOR
Casters w/Precision Sealed Bearings

Semi-Pneumatic A300 Ibs. Rating
Standard: 8 X 1-3/4-in. 8 X 1-3/4-in. 8 X 1-3/4-in. 8 X 1-3/4-in.| 8 X 1-3/4-in.
Option: 6 X 2-in. 6 X 2-in. 6 X 2-in. 6 X 2-in. 6 X 2-in.
Pneumatic or Foam Filled
Standard: 8X2-in. 8X2-in. 8X2-in. 8X2-in. 8X2-in.
Option: 9 X 2-3/4-in. 9 X 2-3/4-in. 9 X 2-3/4-in.
Pneumatic or Foam Filled 400 Ibs. Rating
(RWD,MWD only)
Standard: 9 X 2-3/4-in.
Option: 8 X2-in.

+ARROW, ** TORQUE, *TORQUE SP, X and JUNIOR

Anti-Tippers (3-inch wheels): Standard (N/Aon FWD)

CasterForks: Standard, Shock Fork (Optional)

Footrest: Telescoping Front Rigging Supports, Swing-Away (Standard),

Heavy Duty (Optional), 4-inch Longer Pivot Slide Tube (Optional)

Ammrests: Flip Back, Fixed or Adjustable Height (Desk and Full Length)

Seat Angle Adjustment: Adjustable (0°to 10°)

Back Angle Adjustment: Adjustable (80° to 100° in 5° increments)

Seat Cushion: Cushion (Optional)

Chair Upholstery Options: Naugahyde and Nylon

Battery/Size (Nof Supplied)

Two (2) Required Arrow w/ Standard motor Group24 N/A

(@ Gel Batteries) - w/ *Gearless/Brushless motor Group22 Group24

Torque w/ Standard Motor Group 22 Group24
- w/ Gearless/Brushless motor Group22 Group24

**Torque SP w/ Standard Motor Group22 N/A

Ranger X w/Standard Motor Group22 Group24
- w/ Gearless/Brushless motor Group 22 Group 24

PERFORMANCE ARROW “*TORQUE "TORQUESP X JUNIOR

Speed 0105-3/4(3001bs. raing) RWD,MWD 0t06-1/2 Oto4-1/4 0to6-1/2 | ArowBase | XBase
(M.P.H.): 0to4-1/4 (4001bs. rating) RWD,MWD 0t06-1/2 0to6-1/2
*0to 7-1/4(300Ibs. rating) RWD,MWD *0to7-1/4 *0to7-1/4 | *0to7-1/4 “0to7-1/4
0to4 (400 bs. rating) FWD
***Range(miles): upto 19-RWD,MWD upto16(Std) | Upto16 upto16(Std) | upto19 upto23(Std)
(®Gel Batteries) *upto29(Std)-RWD,MWD upto19(Opt) upto19(Opt) | “upt029(Std) | upto19(Opt)
*up to 29 (Opt) -RWD,MWD “upto 29(Std) “upto29(Std) | *upto35(Opt) | *upto29(Std)
upto 16-FWD *upto 35(Std) *upto 35(Opf) upto35(Opf)
Weight 3001bs. (Standard Unit); 400 lbs. (FWD) 3001bs. O 2501bs. 3001bs. 2501bs. 250Ibs.
Limitation: *3001bs. (Standard Unit) RWD,MWD *3001bs. o 300Ibs.
400 Ibs. (Heavy Duty Unit) RWD,MWD *3001bs.

S
P
E
C
I
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I
C
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S

NOTE: Information below is unique to the Recliner. Referto Armow, X, Torque, and Torque SPfor complete specifications.
RECLINER Widths Depths Back Heights Weight Limits (LBS.) Back Angle Range

| 14t024-in.[ 16 to 22-in.| 18-1/210 26-in. | Arrow Base -300 Std./400 Optional 90°to 170°
O Torque SP Base - 250

X, Torque,e Torque SP Base - 300
Arrow, X, Torque Base W/ Gearless/
Brushless Motor - 300 Ibs.

* With gearless/brushless motor option.
** Storm Torque/Torque SP wheelchairs are available in rear
wheel drive ONLY. Gearless Brushless Motor Option is avail-

able on Storm Torque ONLY. e With MKIV Rx or A Controller.
“**Range will vary with battery conditions,  Arrow specifications referto RWD, MWD and FWD wheel-
surface, terrain and operators weight. chairs except where specified.
0 With MKIV RII Controller. A Arrow FWD has a 400 Ib. rating.
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PROCEDURE 1 GENERAL GUIDELINES

This Procedure Includes the Following:

Repair or Service Information
Operating Information

REPAIR OR SERVICE INFORMATION

Set-up of the Electronic Control Unit is to be performed ONLY by individuals certified by
Invacare. The final tuning adjustments of the controller may affect other activities of
the wheelchair. Damage to the equipment could occur under these circumstances. If
non-certified individuals perform any work on these units, the warranty is void.

OPERATING INFORMATION

GENERAL WARNINGS

Performance adjustments should only be made by professionals of the healthcare field
or persons fully conversant with this process and the driver's capabilities. Incorrect set-
tings could cause injury to the driver, bystanders, damage to the chair and to surrounding
property.

After the wheelchair has been set-up, check to make sure that the wheelchair performs
to the specifications entered during the set-up procedure. If the wheelchair does NOT
perform to specifications, turn the wheelchair OFF immediately and reenter set-up speci-
fications. Repeat this procedure until the wheelchair performs to specifications.

G
E
N
E
R
A
L
G
U
|
D
E
L
|
N
E
S

DO NOT use parts, accessories, or adapters other than those authorized by Invacare.

TIRE PRESSURE

DO NOT use your wheelchair unless it has the proper tire pressure (P.S.l.). DO NOT overin-
flate the tires. Failure to follow these suggestions may cause the tire to explode and
cause bodily harm. The recommended tire pressure is listed on the side wall of the tire.

ELECTRICAL
Grounding Instructions:

DO NOT, under any circumstances, cut or remove the round grounding prong from any
plug used with or for Invacare products. Some devices are equipped with three-prong
(grounding) plugs for protection against possible shock hazards. Where a two-prong wall
receptacle is encountered, it is the personal responsibility and obligation of the customer
to contact a qualified electrician and have the two-prong receptacle replaced with a
properly grounded three-prong wall receptacle in accordance with the National Elec-
trical Code. If you must use an extension cord, use ONLY a three-wire extension cord
having the same or higher electrical rating as the device being connected. In addition,
Invacare has placed RED/ORANGE WARNING TAGS on some equipment. DO NOT re-
move these tags. Carefully read battery/battery charger information prior to installing,
servicing or operating your wheelchair.

BATTERIES

The warranty and performance specifications contained in this manual are based on
the use of deep cycle gel cell or sealed lead acid batteries. Invacare strongly
recommends their use as the power source for this unit.

Battery connecting cables are NOT interchangeable. Battery connecting cables with
single fuse setup MUST only be used on wheelchairs with conventional motor/gearbox
assembly. Otherwise, damage may result. Refer to INSTALLING/REMOVING BATTERIES
INTO/FROM BATTERY BOX(ES) in PROCEDURE 9 of this manual.
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GENERAL GUIDELINES PROCEDURE 1

WARNING/CAUTION LABEL LOCATION - RWD MODELS

NOTE: These caution labels are only found on bat- SUSPENSION ARM
tery boxes used with the gearless/brushless motor USED

GROUP 24 BATTERIES GROUP 22 BATTERIES| |WITH CONVENTIONAL
MOTOR/GEARBOX

ASSEMBLY

ACAUTION ( W
When using a recliner/high back von
DISENGAGE seat, fhegmo‘ror/gearboxg or motor MUST
urP = use most REARWARD mounting holes
‘ on the suspension arm assembly
‘ DOWN 1053056
ENGAGE

ALWAYS use hands AND
ensure both clutches
are fully engoged
BEFORE driving

chair
1078219

SUSPENSION ARM USED
WITH GEARLESS/BRUSHLESS
MOTOR

ONE (1) CONNECTOR BATTERY
BOX WIRING HARNESS

NOTE: This wiring harness is found on wheel-
chair models built BEFORE 11/15/99.

ACAUTION

FOR CONVENTIONAL MOTOR/GEARBOX
APPLICATIONS ONLY DO NOT use

AWARNING

POSITIVE_(+) TERMINAL M)UST
+

wiring harness with gearless/
brushless motors. Ofherwise,
damage may result

o
i
-
B
o
&1
N

1,00

Sl
=

FOLD

T AL/POST
OTHERWISE SERIOUS DAMAGE_WILL
fole E_ELECTRICAL SYSTEM
REFER TO OWNERS MANUAL .

0 NOT REMOVE THIS LABEL

DO NOT REMOVE THIS LABEL

g ®2o®Zg
>

NOTE: This caution label is only
found on wiring hamesses used
with the conventional motor/gear-
box application.

NOTE: This wiring harness is found on
wheelchair models built AFTER 11/15/99.

NOTE: WARNING LABEL also
found on side frame near the rear
of the chair.

NOTE: For models with the gearless/brushless motor, read the
manufacturers CAUTION LABEL located on side of the motor.
(Drive wheel must be removed to view caution label.)

This stop MUST be in place
before use.
DO NOT remove.

[AWARNING|

1070497
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PROCEDURE 1 GENERAL GUIDELINES

WARNING/CAUTION LABEL LOCATION
MWD MODELS

NOTE: Stablilizer springs
are found on models built
BEFORE 7/11/99 ONLY.

en using a recliner/high back van
seat, the moTor/%earbox or mofor MUST
ssssss t REARWARD mounting holes
on the suspension arm assembly
1053056

NOTE: CAUTION LABEL also
found on side frame near the front
of the chair.

{( /\ WARNING |

Suspension Arm
(located on inside of
drive wheel)

G
E
N
E
R
A
L
G
U
|
D
E
L
|
N
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S

DO NOT
REPOSITION MOTORS
1070498

A WARNING

FWD MODELS
BATTERY BOX WIRING HARNESS

AWARNING
ITIVE (+) TERMINAL

THIS POS i MUsT
INECT TO THE POSITIVE [+
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TROUBLESHOOTING

PROCEDURE 2

This Procedure Includes the Following:
Field Load Test

Using Hydrometer To Check Battery Cells (Lead
Acid)

Motor Testing

Motor Brush Inspection

Electro-Mechanical Parking Brake Testing

FIELD LOAD TEST (FIGURE 1)

NOTE: The following test can also be performed through
the controller of the wheelchair along with a remote pro-
grammer. Refer to the individual CONTROLLER
MANUAL supplied with each wheelchair.

Old batteries lose their ability to store and release power, due
to increased intemal resistance. This means that as you try
to take powerfrom the battery, some of that poweris used up
inthe process of passing through the battery, resulting in less
voltage at the posts. The more power drawn, the lower the
voltage available. When this lost voltage drops the output 1.0
volts under load (2.0 for a pair), replace the batteries.

Testing under load is the only way to spot this problem.
While special battery load testing equipment is available,
it is costly and difficult to transport.

Use adigital volimeterto check battery charge level at the charger
connector. ltis located on the base of the wheelchair frame.

NOTE: READ the instructions CAREFULLY before us-
ing the digital voltmeter.

NOTE: Invacare recommends that ONLY qualified ser-
vice personnel perform this test.

1. Ensure that power is OFF.

2. Make sure battery is fully charged. An extremely dis-
charged battery will exhibit the same symptoms as a
bad one.

3. Remove the footrests from the wheelchair and per-
form one (1) of the following:
A. RWD MODELS - place the CASTERS of the
wheelchair against a wall, workbench or other
stationary object.

B. MWD MODELS - place the STABILIZER
wheels of the wheelchair against a wall, work-
bench or other stationary object.

FWD MODELS -place the DRIVE wheels of
the wheelchair against a wall, workbench or
other stationary object.

4. Place the voltmeter leads into the charger plug onthe
wheelchair. Most digital voltmeters are not affected by
polarity, however, analog meters (meters with swing-
ing needles) can be and should be used carefully. A
good meter reading should be 25.5 to 26 VDC.

5. Have two (2) individuals (one [1] on each arm) apply
as much downward pressure as possible onthe arms
of the wheelchair.

6. Turn the wheelchair ON and push the joystick for-
ward, trying to drive the wheelchair through the sta-
tionary object. This puts a heavy load on the batteries
as they try to push through the stationary object. Read
the meter while the motors are straining to determine
the voltage under load.

NOTE: If the voltage drops to less than 23.5 volts from a
pair of fully charged batteries while under load, they should
be replaced regardless of the unloaded volfages.
Battery Charger (-)
Connector

Digital Voltmeter——_

FIGURE 1 - FIELD LOAD TEST

USING HYDROMETER TO CHECK
BATTERY CELLS (LEAD ACID)
(FIGURE 2)

NOTE: Perform this procedure when a digital voltmeteris
not available.

WARNING
NEVER smoke or strike a match near the
batteries. If the caps of the battery cells
are removed, NEVER look directly into

them when charging the battery.

The use of rubber gloves and chemical
goggles or face shields is recommended
when working with batteries.

11
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PROCEDURE 2

TROUBLESHOOTING

WARNING

When reading a hydrometer, DO NOT al-
low any liquid to come in contact with
your eyes or skin. It is a form of acid and
can cause serious burns, and in some
cases, blindness. If you do get battery acid
on you, flush the exposed areas with cool
water IMMEDIATELY. If the acid comes into
contact with eyes or causes serious burns,
get medical help IMMEDIATELY.

The battery acid can damage your wheel-

chair, clothing, and household items.
Therefore, take readings cautiously and
only in designated areas.

ONLY use distilled water when topping off
the battery cells.

Most batteries are not sold with instructions.
However, warnings are frequently noted
on the cell caps. Read them carefully.

1. Remove the battery box(es). Refer to INSTALLING/
REMOVING BATTERY BOXES - GROUP 24 BAT-
TERY BASE FRAMES or INSTALLING/REMOVING
BATTERY BOX - GROUP 22 BATTERY BASE
FRAMES in PROCEDURE 9 of this manual.

2. Remove the battery caps from the battery.

3. Squeeze the air from the hydrometer.

4. Place the hydrometer into a battery cell.
NOTE: DO NOT fill hydrometer more than 3/4 full.
5. Draw up sufficient acid to cover float balls.

6. Taplightly to remove air bubbles.
7. Number of floating balls indicates charge.

Number of Floating Balls

0 Discharged

1 25% Charged

2 50% Charged

3 75% Charged

4 100% Charged

*5 Overcharged
* Check charging system.

8. Flush the liquid back into the same cell after reading
the float. Repeat this step until all cells have been prop-
erly read. A shorted or dead cell can be detected when
it is the only cell that does not charge.

Number of Floating
Balls Will Vary
g/ According to Charge

|

l
/ -
FIGURE 2 - USING HYDROMETER TO CHECK
BATTERY CELLS (LEAD ACID)

9. Flush hydrometer in cold running water by allowing
the water to rise into hydrometer as far as possible.
Do this several times to guard against burn damage.

10. Replace the battery caps.

11. Reinstall battery boxes. Refer to INSTALLING/RE-
MOVING BATTERY BOXES - GROUP 24 BATTERY
BASE FRAMES or INSTALLING/REMOVING BAT-
TERY BOX - GROUP 22 BATTERY BASE FRAMES
in PROCEDURE 9 of this manual.

MOTOR TESTING (FIGURE 3)

NOTE: This procedure should only be performed on
wheelchairs with the conventional motor/gearbox assem-
bly. For gearless/brushless motors, there are no service-
able parts. Returm motor to manufacturer for testing.

1. Onthe 4-pin motor connector, locate the two (2) con-
tacts in the red and black housings.

Set the digital multimeter to measure ohms (Q).

Measure the resistance between the two (2) motor
contacts.

NOTE: A normal reading is between 1 and 5 ohms
(Q). A reading of 0 ohms (Q) or in excess of 15 ohms
(Q) indicates a problem. High readings are generally
caused by bad connections and/or damaged brushes.
Contact authorized dealer or Invacare.

12
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TROUBLESHOOTING PROCEDURE 2

©

) TP e
)

2
S ©
| g
: ‘___J 4 Pin Motor Connector —

T
[
0
U
B
L
E
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H
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0
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N
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— FIGURE 4 - MOTOR BRUSH INSPECTION
//— Fo
Biack Black: ‘//_ /
= ELECTRO-MECHANICAL PARKING
r i~ Ohmmeter  BRAKE TESTING (FIGURE 5)
il
N NOTE: This procedure should only be performed on
Motor Connector wheelchairs with conventional motor/gearbox assembly.
FIGURE 3 - MOTOR TESTING 1. On the four-pin motor connector, locate the side by
side connectors in the black housings.
MOTOR BRUSH INSPECTION 2. Set the digital multimeter to read ohms (Q).
(FIGURE 4) 3. Measure the resistance between the two (2) brake con-

tacts. A normal reading is 100 ohms (Q). A reading of 0
ohms (Q) or a very high reading; i.e., MEG ohms or O.L.
(out of limit) indicates a shorted brake or an open connec-
There are two (2) contact brushes on ACTION STORM mo- tion respectively. If either condition exists, send the motor

NOTE: This procedure should only be performed on wheel-
chairs with conventional motor/gearbox assembly.

tors located under the brush caps on the motor housing. If to Invacare Technical Service for inspection/repair.
these caps are hard to remove they are either overtightened or

the motor has become very hot. Let motors cool. If caps sl CAUTION

cannotbe removed, itis recommendedthatthe motorbesent | A shorted electro-mechanical brake will

to Invacare Technical Services for inspection/repair. damage the brake output section in the con-

NOTE: It is very important to note which way the brush troller. DO NOT connect a shorted electro-

comes out of the motor. The brush MUST be placed into
the motor exactly the same way to ensure good contact
with the commutator. NOTE: A bad motor can damage the controller module
but a bad controller will NOT damage a motor.

Motor

mechanical brake to a good controller mod-
ule. A shorted brake MUST be replaced.

1. Once the motor brush caps have been removed, pull
the brushes out of the motor. The end of the brushes Cap
should be smooth and shiny and the spring should
not be damaged or discolored. If one or both of the
brushes are damaged, only the damaged or worn ©
brushes need be replaced. It is very important that
any time a brush is replaced, it must be “burned in”.
This is accomplished by running the motor for one |
hour in each direction with a half hour break in-be- ‘ Ohmmeter
tween. This should also be done with little or no load —
on the motor, i.e., put the wheelchair up on blocks so
the drive (large) wheels do not contact the ground
and run the wheelchair. A motor with only one brush el e
replaced will only carry a small percentage of its rated
load capacity until the NEW brush is burned in.

4 Pin Motor Connector —

« O+

Red | Black

FIGURE 5 - ELECTRO-MECHANICAL
PARKING BRAKE TESTING
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PROCEDURE 3 HARDWARE TORQUE SPECIFICATIONS

HARDWARE TORQUE SPECIFICATIONS

STANDARD SEAT FRAME

*Torque to

\‘\.\\ /j:\ 60 in/lbs
R R
//\\)(// o/®

N L *Loctite and
*L octite® and % Torque to

Torque to 75in/lbs
75in/lbs
g Torque to
156 in/lbs
**Torque
to
156 in/Ibs

**Torque to
156 in/Ibs

**Torque to
156 in/lbs

**Torque to
156 in/Ibs

NOTE:
* These torque specifications also apply to the adjustable seat frame assembly.
** These torque specifications also apply to the captains van seat and adjustable seat frame assemblies.

14
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HARDWARE TORQUE SPECIFICATIONS PROCEDURE 3

HARDWARE TORQUE SPECIFICATIONS

*CAPTAINS VAN SEAT *ADJUSTABLE SEAT FRAME

mcO O+

Torque to
Torque to

156-in/lbs
X 156-in/lbs

Torque to
% 75-in/lbs

S
[~
E
Cc
|
F
|
Cc
A
T
|
(o)
N
S

Loctite and Torque to

75 in/lbs o rorque to
156-in/Ibs
¥
Torque to / //

156 in/Ibs

Torque to
156-in/Ibs

Torque to
156 in/lbs

* NOTE: For additional torque specifications, refer to the torque specifications drawing for the standard
seat frame assembly.
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PROCEDURE 3 HARDWARE TORQUE SPECIFICATIONS

REAR WHEEL DRIVE BASE FRAME HARDWARE

=
0 TORQUE SPECIFICATIONS

R

Q

U Torque to

E Loctite and torque to 160 in/lbs

g 160 in/lbs

E Torque to
c 1020 in/lbs
| REAR OF

i WHEELCHAIR

c , )

A Loctite and

T Torque to _

5 75in/bs _ § o

)

Torque to
160 in/lbs

Tighten until snug

Loctite and
torque to
75in/lbs

FRONT OF
WHEELCHAIR

8 - inch Wheels -
Torque to 120 in/lbs  pneumatic with Flat-Free

Wheel Halves - 9 - inch Wheels - Wheel Halves - Torque to
Torque to Torque to Torque to 75in/lbs  Torque to 160 in/lbs 160 in/Ibs
160 in/lbs 160 in/Ibs Pneumatic Wheel Halves -
8 - inch - Torque to 18 in/lbs
9 inch - Torque to 160 in/lbs

GEARLESS/BRUSHLESS MOTOR

NOTE: All torque specifications called out for the con-
ventional motor/gearbox assembly are applicable to
the gearless/brushless motor except for the following:

Torque to 13 ft/Ibs.

Torque to 75 in/lbs.

Torque to 13 ft/Ibs.

Torque to 25 in/lbs.

16
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HARDWARE TORQUE SPECIFICATIONS PROCEDURE 3

MID-WHEEL DRIVE BASE FRAME HARDWARE
TORQUE SPECIFICATIONS

Loctite and torque to
FRONT OF 160 in/Ibs Torque to
WHEELCHAIR \/ 160 in/lbs
Torque to -
40 in/lbs vy '
S Torque to
1020 in/Ibs
Tighten ’é I ik

until snug

(L

Loctite and N

torque to
75 in/lbs @) )

(O

REAR OF
WHEELCHAIR
o Loctite and
Torque to
75 in/lbs 8 - inch Wheels -
Torque to 120 in/lbs  Ppeumatic with Flat-Free
Wheel Halves - 9-inch Wheels-  wheel Halves - Torque to 160
Torque to Torqueto  Torqueto 75 in/lbs Torque to 160 in/lbs in/lbs
160 in/lbs 160 in/lbs Pneumatic Wheel Halves -

8-inch - Torque to 18 in/lbs 9 -
inch - Torque to 160 in/lbs

17
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PROCEDURE 3 HARDWARE TORQUE SPECIFICATIONS

FRONT-WHEEL DRIVE BASE FRAME HARDWARE

o TORQUE SPECIFICATIONS
R
Q
lé REAR OF Torgue to
WHEELCHAIR 156 inlbs Torgue (o
Torque to 160 in/lbs
156 in/lbs

Torque to

S
P
E
Cc
|
F
|
Cc
A
T
|
0)
N
S

\ NN 15in/lbs
Torque to
Torque to 360 in/lbs
1020 in/lb
8 - inch Wheels -
Torque to 120 in/lbs
9 - inch Wheels -
Torque to 160 in/lbs
Torque to
156 in/lbs
Pneumatic with Flat-Free
Wheel Halves - Torque to 160 N
inbs
Pneumatic Wheel Halves -
8- inch - Torque to 18 in/lbs Torque to
9-inch - Torque to 160 inflbs 360 in/lbs
Torque to / : T
156 in/Ibs Loctite and Orqye to
Torque to 156 in/Ibs
75in/lbs
Torque to FRONT OF
160 in/Ibs WHEELCHAIR

Wheel Halves -
Torque to 75 in/lbs
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ARMS

PROCEDURE 4

WARNING

After ANY adjustments, repair or servicef 2.

and BEFORE use, make sure that all attach-
ing hardware is tightened securely - oth-
erwise injury or damage may result. 3

REPLACING ARMREST PADS - 4.

CAPTAINS VAN SEATS (FIGURE 1)
1. Remove the mounting screws that secures the front
of the armrest pad to the armrest plate.

2. Remove the mounting screw that secures the rear of
the armrest pad and armrest insert to the armrest
plate.

3. Remove the existing armrest pad and position the
NEW armrest pad on the armrest plate.

4. Line upthe mounting holes inthe armrest insert, arm-
rest plate and NEW armrest pad.

5. Reinstall the rear mounting screw through the arm-
restinsert, armrest plate and armrest pad and tighten
securely.

6. Reinstall the front mounting screw into the armrest
plate and NEW armrest pad and tighten securely.

REAR FRONT

Armrest € S~ Amrest

Insert Pad

T
[}
]
]
1
)

ﬁ\ Mounting
Screw

Mounting Armmrest Plate
Screw

FIGURE 1 - REPLACING ARMREST PADS -
CAPTAINS VAN SEATS

Arm Weldment

This Procedure Includes the Following: REPLACING CAPTAINS VAN SEAT
Replacing Armrest Pads - Captains Van Seats ARMREST PLATE (FIGURE 2)
Replacing Captains Van Seat Armrest Plate 1. If necessary, remove the three (3) mounting screws,

spacers and locknuts that secure the joystick mount-
ing bracket to the armrest plate.

Remove armrest pad. Refer to REPLACING ARM-
REST PADS - CAPTAINS VAN SEATS in this proce-
dure of the manual.

Remove the mounting screw, washers and locknut that
secure the existing ammrest plate to the atm weldment.

Posttionthe NEW amrmrest plate onthe ammrest weldment
and secure with the mounting screw, washers, and lock-
nut. Referto FIGURE 2 for correct hardware orientation.

Reinstall van style armrest pad. Refer to REPLAC-
ING ARMREST PADS - CAPTAINS VAN SEATS in
this procedure of the manual.

If necessary, reinstall the three (3) mounting screws,
spacers and locknuts that secure the joystick mount-
ing bracket to the armrest plate.

Repeat STEPS 1-6 for the opposite armrest plate, if
necessary.

Washer Locknut

Mounting

Screw l Armrest

Plate
Washer

FIGURE 2 - REPLACING CAPTAINS VAN SEAT

ARMREST PLATE
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PROCEDURE 5

UPHOLSTERY/POSITIONING STRAP

This Procedure Includes the Following:

Replacing Seat Positioning Strap - Captains Van
Seats

Replacing Back Upholstery

WARNING

After ANY adjustments, repair or service and BE-

FORE use, make sure that all attaching hardware
istightened securely - otherwise injury ordamage
may resullt.

REPLACING SEAT POSITIONING
STRAP - CAPTAINS VAN SEATS
(FIGURE 1)

1. Remove the van style seat from the van seat frame.

Referto INSTALLING/REMOVING CAPTAINS VAN
SEATASSEMBLY in PROCEDURE 6 of this manual.

2. Remove the two (2) rear mounting screws, washers,
and locknuts that secure the seat positioning straps
to the van seat frame.

NOTE: The washer is positioned between the seat posi-
tioning strap and the mounting screw.

3. Secure the NEW seat positioning strap halves with
the mounting screws, washers and locknuts to the
van seat frame and torque to 75-inch pounds.

4. Reinstall the van style seat to the van seat frame.

Referto INSTALLING/REMOVING CAPTAINS VAN
SEATASSEMBLY in PROCEDURE 6 of this manual.

Van Seat Frame

Seat Positioning
Strap

REAR OF SEAT _
Mounting

REPLACING BACK UPHOLSTERY
(FIGURE 2)

1. Remove one (1) armrest from the wheelchair. Refer to
INSTALLING/REMOVING FLIPBACKARMRESTS in
PROCEDURE 4 of the owner’s manual, 1081227.

2. If applicable, remove the two (2) mounting screws
and locknuts that secure the spreader bar to the back
canes.

3. Remove the two (2) mounting screws and washers
that secure the existing back upholstery to the back
canes.

4. Cut the tie-wraps that secure the bottom of the exist-

ing back upholstery to the back canes.

NOTE: Note the back angle before disassembly for proper
reinstallation.

5. On the side of the wheelchair that the armrest was
removed, remove one (1) of the mounting screws,
washer, spacer, and locknut that secures the back
cane to the seat frame.

NOTE: To avoid losing the insert in each back cane, thread
the mounting screw just removed through the cane from
the inside of the wheelchair to hold the insert in place.

6. Remove the other mounting screw, washer, spacer,
and locknut that secures the back cane to the seat
frame.

7. Slide the back cane out of the spreader bar (If appli-
cable) and the existing back upholstery.

©

Remove other armrest from the chair. Refer to IN-
STALLING/REMOVING FLIP BACKARMRESTS in
PROCEDURE 4 of the owner’s manual, 1081227 .

9. Repeat STEPS 5-7 for the opposite side of the wheel-
chair.

. Slide the other back cane out of the spreader bar (if
applicable) and the existing back upholstery.

. Slide one(1) back cane into NEW back upholstery
and through spreader bar (if applicable).

. Secure back cane to the seat frame from the outside
of the wheelchair with the existing two (2) mounting
screws, washers, spacers, and locknuts. Use Loctite

Washer FRO:;IRTAOI\; ES EAT 242 and torque to 75-in/Ibs.
13. Repeat STEPS 11-12 for opposite back cane.
FIGURE 1 - REPLACING SEAT POSITIONING STRAP -
CAPTAINS VAN SEATS 14. Secure the top of the NEW back upholstery to the
back canes with the two (2) existing mounting screws.
20
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UPHOLSTERY/POSITIONING STRAP

PROCEDURE 5

NOTE: When replacing the back upholstery, back as-
sembly or changing back height, follow these guidelines
for spreader bar height:

STANDARD MODELS

BACK HEIGHT ¢ SPREADER BAR
HEIGHT
16-inches* 5-inches
17-inches* 5-inches
18-19-inches* 7-inches
20-24-inches 7-inches

NOTE: Spreader Bar required on ALL back heights be-
tween 20-24-inches. *Spreader bar required on back
heights 16,17,18, or 19 ONLY if the width or depth of the
chair exceeds 19-inches.

@ Height of Spreader Bar from Bottom of Back
Canes to Top of Spreader Bar Clamp.

Locknuts
Back Cane (STEPS 5, 6)
(STEPS 3, 12) \
Mounting
Screw .

(STEPS 3, 14)

Washer
(STEPS 3, 14)

Back —_—
Upholstery

(STEPS 3, 7)

Locknut
(STEP 2)

Mounting
Screw

(STEP 2) \

Insert \

Washers
(STEPS 5, 6)

Mounting Screws
Torque to 75 in/lbs

NN
(STEPS 5, 6) -

~

FIGURE 2 - REPLACING BACK UPHOLSTERY

HEAVY DUTY MODELS
NOTE: Spreader bar required on all back heights.

BACK HEIGHT 4 SPREADER BAR
HEIGHT
16-17-inches 5-inches
18-24-inches 7-inches

@ Height of Spreader Bar from Bottom of Back
Canes to Top of Spreader Bar Clamp.

15. Ifapplicable, reposition the spreader bar at the correct
height for the corresponding back height and torque
the mounting hardware to 60-in/lbs.

16. Reinstall the armrest onto the wheelchair. Refer to IN-
STALLING/REMOVING FLIP BACKARMRESTS in
PROCEDURE 4 of the owner’s manual, 1081227.

<IaJmMm4unrQOIrmuvcCc

\ Spacers

(STEPS 5, 6)

Locknut

(STEP 2)
Spreader Bar
(STEPS 2, 7, 16)
Mounting Screw
Torque to 60 in/Ibs
(STEP 2)

P
o
S
I
T
I
o
N
|
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Mounting
Screws
(STEPS 5, 6)

Washers
(STEPS 5, 6)

Seat Frame
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PROCEDURE 6

SEAT FRAME

This Procedure includes the following:

Preparation for Removing/Installing Seat Frame
(Standard Frame, Adjustable Frame,

1. Remove footrest assemblies. Refer to PROCEDURE
4 in of the owner’s manual, 1081227.

2. Remove battery box(es). Refer to INSTALLING/RE-

MOVING GROUP 24 BATTERY BOXES or INSTALL -

Sub-Assembly and/or Component

Replacement ..............ooovvvvveermnrriirsiissannns Page 26
Installing/Removing Captains Van Seat

W AEST=T7 o) | . Page 28
Replacing Captains Van Seat and/or Captains

Van Seat Frame ............cooeeeeereeeeeeeeeeeeennnns Page 28

Converting From Standard Seat Frame to
Adjustable Seat Frame or Vice Versa ....... Page 29

Converting From Adjustable Seat Frame to

Captains Van Seat or Vice Versa............... Page 29
Converting From Standard Seat Frame to
Captains Van Seat or Vice Versa............... Page 30
Removing/Installing Seat Pan .................. Page 30
Mounting Plate - Seat Angle Adjustment and
Installation Orientation ....................cc...... Page 31

WARNING
After ANY adjustments, repair or service
and BEFORE use, make sure that all at-

taching hardware is tightened securely -
otherwise injury or damage may result.

NOTE: The procedures in this section of the manual refer
to NON-RECLINER seat frames only, EXCEPT Seat
Angle Adjustment. For recliner seat frames, refer to PRO-
CEDURE 14 of this manual.

PREPARATIONS FOR REMOVING/
INSTALLING SEAT FRAME
(STANDARD FRAME, ADJUSTABLE
FRAME, AND CAPTAINS VAN SEAT)
(FIGURE 1)

NOTE: When installing/replacing components of the wheel-
chair, refer to the individual procedure for correct use of
LOCTITE 242 andtorque specifications or PROCEDURE
3 of this manual.

NOTE: To reinstall these components, reverse the follow-
ing steps.

and Captains Van Seat) .............cccccevruu.e. Page 21 ING/REMOVING GROUP 22 BATTERY BOX in PRO-
Replacing Exact Same Size Standard CEDURE 9 of this manual.
Seat Frame .........ccooouevveveemmrvsisennncsissennnnans Page 22 Adjustment Lock  Back Upholstery
Removing/Installing Standard Seat Frame Lever for Joystick (STEP 10) _ .
SUD-ASSEMDIY ......o.eoveeereerrenrresseseseraenees Page 22 (STEP4) Z//P Bac;k

- rmrests
Changl.ng Seat Depth Page 23 Battery (STEP 6A)
Changing Seat Width (Standard and Adjustable Box(es)
Seat Frame) ............................................. Page 25 (S TEP 2) Footrest
Installing/Removing Adjustable Seat Frame Location

(STEP 1)

oystick
(STEPS

5

Seat Pan
(STEP 7)

Seat Positioning

Strap (STEP 7) Controller, Left/Right Motor

Connectors (STEPS 8,9)
< STEP 6B
Height
Adjustment _ ]
Holes \\E
Captains & g‘;ﬁgﬁf
Van Seat —___ ||
Base

NOTE: lllustration depicts tubular seat frame only. Prepa-
ration steps for the captains van seat apply in the same
manner.

FIGURE 1 - PREPARATIONS FOR REMOVING/
INSTALLING SEAT FRAME (STANDARD FRAME,
ADJUSTABLE FRAME, AND CAPTAINS VAN SEAT)
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10.

1.

Cut tie wraps and disconnect joystick from controller.

Turn the lever on the adjustment lock to release the
adjustment lock from the joystick mounting tube.

Remove the joystick from the wheelchair.
Perform one (1) of the following:

A STANDARD OR ADJUSTABLE SEAT
FRAMES - Remove the flip-back armrests from
the wheelchair. Referto INSTALLING/REMOVING
FLIP BACK ARMRESTS in PROCEDURE 4 of
the owner’s manual, 1081227.

B. CAPTAINS VAN SEAT - Remove the mounting
screw that secures the amrest to the van seat
frame. Repeat for opposite side.

For standard and adjustable seat frames, remove the
seat pan (including seat positioning straps). Refer to
REMOVING/INSTALLING SEAT PAN inthis procedure
of the manual.

Disconnect battery and left/right motor connectors from
the controller. Refer to REPLACING WIRING HAR-
NESS in PROCEDURE 10 of this manual.

Remove tie-wraps that secures the wiring hamess to
the seat frame and the charger cable from its mount-
ing bracket. Referto REPLACING WIRING HARNESS
in PROCEDURE 10 of this manual.

For standard and adjustable seat frames, remove the
back upholstery (including back canes and spreader
bar, if applicable). Refer to REPLACING BACK UP-
HOLSTERY in PROCEDURE 5 of the manual.

Refer back to the starting procedure to complete the
desired change.

REPLACING EXACT SAME SIZE
STANDARD SEAT FRAME

1.

Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

Remove the existing standard seat frame subassem-
bly and install the NEW standard frame. Refer to RE-
MOVING/INSTALLING STANDARD SEAT FRAME
SUBASSEMBLY in this procedure of the manual.

FOR 12-15INCH SEAT DEPTHS ONLY: Remove
the CJ back brackets from the existing standard seat
frame and install onto the NEW standard seat frame.
Referto REMOVING/INSTALLING CJBACK BRACK-
ETS FROM SEAT FRAME in this procedure of the
manual.

4. Reinstallthe components previously removedin STEP

1. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

REMOVING/INSTALLING
STANDARD SEAT FRAME
SUBASSEMBLY (FIGURE 2)

NOTE: Perform steps required from starting procedure.

Removing

1.

Remove the four (4) mounting screws, locknuts and
spacers, if applicable, that secure the standard seat
frame subassembly to the seat mounting plates.

2. Remove the existing standard seat frame.

Mounting Screws
(Torque to 156-
inch pounds)

Mounting Screws
(Torque to 156-
inch pounds)

Standard Spacer
Seat ~D (16-inch
Assembl Wide Only)
d | —| 7
Spacer Z—/"
(16-inch Wide Seat
Only) Mounting
Plate

Locknuts Base Frame

NOTE: For 16-inch wide seat frames, there will be spac-
ers positioned between the seat frame and the seat mount-
ing plates.

FIGURE 2 - REMOVING/INSTALLING STANDARD
SEAT FRAME SUB-ASSEMBLY
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3. Refer back to the starting procedure to complete the
desired change.

Installing
1. Position NEW standard seat frame subassembly on
seat mount plates.

2. Secure NEW standard seat frame subassembly onto
seat mounting plates with the existing four (4) mount-
ing screws, locknuts and spacers, if applicable. Torque
to 156-inch pounds.

3. Refer back to the starting procedure to complete the
desired change.

CHANGING SEAT DEPTH

Standard Seat Frame
NOTE: Review the chart below. This will determine the
components needed to obtain the desired seat depth.

COMPONENT IDENTIFICATION TABLE
FOR STANDARD SEAT FRAME

SEAT FRAME COMPONENTS
CJBACK

BRACKETS| SEAT
DEPTH |REQUIRED

12-inches

to YES 17-inch 16-inch deep
15-inches
16-inches NO 16-inch 16-inch deep
17-inches NO 17-inch 16-inch deep
18-inches NO 18-inch 18-inch deep
19-inches NO 19-inch 18-inch deep
20-inches NO 20-inch 20-inch deep
21-inches NO 21-inch 20-inch deep
22-inches NO 22-inch 22-inch deep

Find current seat depth in left hand column in the chart.
Follow that row to right under seat frame components.
Verify and note the components of the current seat depth.
Repeat STEPS 1-3 for your desired seat depth.

Compare existing components of the curent seat depth
and the required components for the desired seat depth.

o A O~

6. Perform one (1) of the following:

A Ifthe current seat depth and the desired seat depth
iswithinthe 12-15-nch seatdepth range, this change
can be accomplished by repositioning the back
canes on the CJ back brackets. Refer to CHANG-
ING SEAT DEPTH BETWEEN 12-15-INCHES in
this procedure of the manual.

B. If the desired change only requires a NEW seat
pan, referto REMOVING/INSTALLING SEAT PAN
in this procedure of the manual.

C. For all other seat depth changes, perform the fol-
lowing:
® PREPARATIONS FOR REMOVING/IN-
STALLING SEAT FRAME (STANDARD
FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the
manual.

Perform one (1), two (2), or all three (3) of the pro-
cedures listed below depending on the compo-
nents required for the desired seat depth deter-
mined from STEPS 1-5:

® REMOVING/INSTALLING CJBACKBRACK-
ETS in this procedure of the manual.

® REMOVING/NSTALLING STANDARD SEAT
SUBASSEMBLY in this procedure of the
manual.

® REMOVING/INSTALLING SEAT PAN in this
procedure of the manual.

After completing the procedure(s) listed above, per-
form the steps outlined in PREPARATIONS FOR
REMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND
CAPTAINS VAN SEAT) to complete the desired
seat depth change.

Adjustable Seat Frame (FIGURE 3)

NOTE: Reviewthe chart below. This will determine the com-
ponents needed to obtain your desired seat depth.

COMPONENT IDENTIFICATION TABLE

FOR STANDARD SEAT FRAME

SEAT FRAME COMPONENTS
CJBACK

BRACKETS| SEAT | SIDE CENTER
DEPTH |[REQUIRED| PAN | FRAME FRAME
12-inches
to YES 17-inch | Short Short
15-inches
16-inches NO 16-inch | Short Short
17-inches NO 17-inch | Short Short
18-inches NO 18-inch [ Medium | Short
19-inches NO 19-inch | Medium | Short
20-inches NO 20-inch | Long Long
21-inches NO 21-inch | Long Long
22-inches NO 22-inch | X-Long [ Long

NOTE: Note the four (4) different lengths of side frames
short, medium, long, and X-long, as well as the two differ-
ent center frames, short and long. These components are
interchanged to obtain the various different seat depths.
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Find current seat depth in left hand column in the chart.
Follow that row to right under seat frame components.
Verify and note the components of the current seat depth.
Repeat STEPS 1-3 for the desired seat depth.

Compare existing components of the current seat depth
and the required components for the desired seat depth.

o h~ OD -~

To adjust the depth of the seat on the wheelchair, use
the following guidelines:

If the current seat depth is and the desired seat depth are
within the 12-15-inch seat depth range, this change can be
accomplished by repositioning the back canes on the CJ
back brackets. Refer to CHANGING SEAT DEPTH BE-
TWEEN 12-15-INCHES in this procedure of the manual.

If the desired change only requires a NEW seat pan, referto
REMOVING/INSTALLING SEAT PAN in this procedure of
the manual.

If the desired change requires the removal/installation of CJ
back brackets, referto REMOVING/INSTALLING CJ BACK
BRACKETS in PROCEDURE 8 of this manual.

Ifthe desired change requires a new side frame, and/or new
center frame, perform the following steps:

A Perform the instructions outlined in SEAT FRAME
REMOVING/ANSTALLING PREPARATIONS FOR
STANDARD FRAME.ADJUSTABLE FRAME.AND
CAPTAINS VAN SEAT in this procedure of the
manual.

NOTE: Note the mounting hole position of the side
frame for proper installation of the NEW side frame.

B. Remove the two (2) mounting screws, coved wash-
ers, spacers, and locknuts that secure the side frame
to the center frame.

C. Remove the side frame from the center frame.
D. Repeat STEPS A and B for opposite side frame.

If the desired seat depth requires a new center
frame, determined in STEPS 1-5 perform STEPS
E - G, otherwise proceed to STEP H.

E. Remove the four (4) mounting screws that secure
the EXISTING center frame to support brackets.

F Remove existing center frame from seat mount
plates.

G. Secure NEW center frame to support brackets with
the existing four (4) mounting screws and locknuits.
Torque to 156-inch pounds.

H. Secure NEW side frame to the center frame at the
position noted previously. Torque to 75-inch pounds.

NOTE: If seat width adjustment is also desired, re-
ferto CHANGING SEAT WIDTH in this procedure
ofthe manual formounting hole locations and allow-
able seat width/seat depth combinations.

I\écz:t;gwsg Mounting Screws
(Torque to 156-
(Torque to 75- inch
inch pounds) el pounds)

Coved
Washers

Support Brackets

FIGURE 3- CHANGING SEAT DEPTH - ADJUSTABLE
SEAT FRAME

Changing Seat Depth Between 12 and 15-
Inches (FIGURE 4)

NOTE: There are two (2) sizes of CJ back brackets. Refer
to the following chart to determine ifthe seat depth required
is obtainable by repositioning the back canes only, or ifthe
CJ back brackets must be replaced.

CJ BACK BRACKET (SEAT DEPTH) RANGES
12and 13-inches OR 14 and 15-inches

If seat depth required is within seat depth range of
the original CJ back brackets, only the back canes
need to be repositioned. Refer to the following pro-
cedure.

If the seat depth required is NOT within the seat depth
range of the original CJ back brackets, the CJ back
brackets must be replaced before repositioning the
back canes. Refer to REMOVING/INSTALLING CJ

BACK BRACKETS in PROCEDURE 8 of this manual.
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1. Remove the amrests from the wheelchair. Refer to IN-
STALLING/REMOVING FLIP BACK ARMRESTS in
PROCEDURE 4 of the owner’s manual, 1081227.

2. Cutthe tie wraps that secure the back upholstery to the
CJ back brackets.

3. Pull the bottom of the back upholstery away from the
rear of the seat pan.

4. Remove mounting screw, washer and coved washer
from the top mounting hole of the CJ back bracket and
back cane.

NOTE: Before removing the back canes from the CJ back
brackets, note the BACK ANGLE for reinstallation.

NOTE: To avoid losing the insert in each back cane, line up
the holes in the insert with the holes in the back cane and
start one of the screws through the cane from the inside of
the wheelchair to hold the insert in place.

5. Remove the mounting screw, washer and coved
washer from the bottom mounting hole of the CJ back
bracket and the back cane.

6. Reposition the back cane to the desired seat depth
and angle. If changing the back angle as well, refer to
BACKANGLE ADJUSTMENT in PROCEDURE 8 of
this manual.

7. Secure bottom of the back upholstery to the seat pan.

Secure the bottom of the back upholstery to the CJ
back brackets with new tie wraps.

9. Use Loctite 242 and torque the mounting screws to
75-inch pounds.

10. Repeat the STEPS 1-9 for the opposite back cane.

~_ N,

~

Back Cane

Coved
Washers
CJ Back
Bracket Threaded
Insert

Seat
/ Frame

Mounting Screws (Torque to 75-inch pounds)

FIGURE 4 - ADJUSTING SEAT DEPTH - CHANGING
SEAT DEPTH BETWEEN 12 AND 15-INCHES

11. Reinstall the amrests onto the wheelchair. Refer to IN-
STALLING/REMOVING FLIP BACK ARMRESTS in
PROCEDURE 4 of the owner’s manual, 1081227.

CHANGING SEAT WIDTH
(STANDARD AND ADJUSTABLE
SEAT FRAME)

Standard Seat Frame

NOTE: Ifchanging seat width below 16-inches wide, you must
convert to an adjustable seat frame. Refer to CONVERT-
ING FROM STANDARD TO ADJUSTABLE SEAT

FRAME OR VICE VERSA in this procedure of the manual.
For all changes above 16-inches wide, perform the outlined
steps.

1. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

2. Remove the existing standard seat frame subassem-
bly and install the NEW standard frame. Refer to RE-
MOVING/INSTALLING STANDARD SEAT FRAME
SUBASSEMBLY in this procedure of the manual.

3. FOR 12-15-INCH SEAT DEPTHS ONLY: Remove
the CJ back brackets from the existing standard seat
frame and install onto the NEW standard seat frame.
Referto REMOVING/INSTALLING CJBACK BRACK-
ETS in PROCEDURE 8 of this manual.

4. Reinstallthe components previously removed in STEP
1. Perform the instructions outiined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

Adjustable Seat Frame (FIGURE 5)

NOTE: If changing seat width above 16-inches wide, you
must convertto a standard seat frame. Referto CONVERT-
ING FROM STANDARD TO ADJUSTABLE SEAT
FRAME OR VICE VERSA in this procedure of the manual.
For all changes below 16-inches wide, perform the outlined
steps.

1. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

2. Review the following chart for the allowable seat width
and seat depth combinations for the adjustable seat
frame.
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ALLOWABLE SEAT WIDTH AND DEPTH
COMBINATIONS FOR ADJUSTABLE SEAT FRAME
SEAT WIDTH
12 13 14 15 16

g 12 T T 0
e 13 D EEEE R
A 14 O | O |0 e
15 O | 0 |0 e
T 6 o 10 [0 0
17 [NA | NA | O | O [
D 18 [NA|NA| O | O [
E 19 [ NA | NA 0 0 (]
P 20 [NA|NA| O |0 [
T 21 [NA[NA| O |0 [0
H 2 [NA|[NA]| O |O [

NOTE: The seat widths and seat depths enclosed in the
outlined box will require the use of CJ back brackets and a
17-inch deep seat pan.

3. Remove the two (2) mounting screws, coved washers,
spacers, and locknuts that secure the side frame to the
center frame.

4. Adjust side frame to desired width determined from
STEP 2. See DETAIL “A” for proper mounting hole
position.

5. Secure side frame to center frame with existing mount-
ing screws, coved washers, spacers, and locknuts.
Torque mounting screws to 75-inch pounds.

WARNING
Both side frames MUST be adjusted to the
same mounting hole position to maintain
proper weight balance of user and seat

frame. If weight is not balanced, injury to
the assistant and/or user and damage to
the wheelchair may result.

6. Repeat STEPS 3-5 for opposite side frame.
7. Perform one (1) of the following:

A For adjusting the seat width only, perform the in-
structions outlined in PREPARATIONS FOR RE-
MOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME. ADJUSTABLE FRAME. AND
CAPTAINS VAN SEAT) in this procedure of the
manual.

NOTE: When performing the steps outlined in
PREPARATIONS FOR REMOVING/INSTALL-
ING SEAT FRAME (STANDARD FRAME, AD-
JUSTABLE FRAME, AND CAPTAINS VAN
SEAT) the seat pan, seat cushion, back uphol-
stery and spreader bar (if applicable), will need to
be replaced. Spreader bars are only required on
seat depths greater than 19-inches.

B. Forallotherchanges regarding seatframe changes,
refer back to the starting procedure to complete the
desired change.

DETAIL “A”

12-inches
13-inches
14-inches
15-inches
16-inches

QJ) Ooooo‘ ‘ o o ‘ ‘OOOOO ()

Coved

‘ Side Frame
Washers

Mounting

Spacers
Locknut

FIGURE 5 -CHANGING SEAT WIDTH - ADJUSTABLE
SEAT FRAME

INSTALLING/REMOVING
ADJUSTABLE SEAT FRAME
SUBASSEMBLY AND/OR
COMPONENT REPLACEMENT
(FIGURE 6)

Converting from Adjustable Seat Frame to
Standard Seat Frame or Captains Van Seat

NOTE: This section must be performed in conjunction with
a starting procedure.

1. Remove the four (4) mounting screws that secure the
two (2) support brackets of the adjustable seat frame
subassembly to the seat mounting plates.

2. To complete conversion, refer back to the starting pro-
cedure to complete the desired change.

Converting from Standard Seat Frame or
Captains Van Seat To Adjustable Seat Frame

NOTE: This section must be performed in conjunction with
a starting procedure.

NOTE: When converting the seat frame, you will need a
seat pan, seat cushion, back upholstery and spreader bar (if
applicable). Spreader bars are only required on seat depths
of greater than 19-inches.
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1.

Secure both support brackets to the seat mounting plates
with four (4) mounting screws and locknuts as shown in
FIGURE 6. Torque mounting screws to 156-inch pounds.

Secure the center frame to the support brackets with
four (4) mounting screws, locknuts, and spacers. Torque
to 156-inch pounds.

Insert the side frame into the center frame and secure
with mounting screw, coved spacer, spacer, and lock-
nut. Torque to 75-inch pounds. Repeat for opposite side
frame.

To complete conversion, refer back to the starting proce-
dure to complete the desired change.

Mounting Screws
(Torque to 156-inch pounds) <ﬁ

Mounting Screws
(Torque to 75-inch
pounds)

Coved Washer

Center Frame

Side Frame

\

Component Replacement

1.

Perform the instructions outiined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

NOTE: Note the mounting hole position of the current side
frame(s) for proper installation of the NEW side frame(s).

2. Remove the two (2) mounting screws, coved spacers,

spacers, and locknuts that secure the side frame to the
center frame.

Mounting Screws
(Torque to 156-inch pounds)

Side Frame

Spacer

Locknuts

Mounting Screws
(Torque to 156-inch
pounds)

Mounting 4
Plate

Locknuts

FIGURE 6 - INSTALLING/REMOVING ADJUSTABLE S

Support |~
Bracket Z%

Mounting Screws
(Torque to 156-inch

pounds)
Support
Bracket
k Locknuts
e Base
Frame

EAT FRAME SUBASSEMBLY AND/OR COMPONENT

REPLACEMENT

28

Download from Www.Somanuals.com. All Manuals Search And Download.



SEAT FRAME PROCEDURE 6

3. Perform one (1) of the following:

Captains Van
Seat

A If center frame needs replaced, repeat STEP 2 for
opposite side frame and proceed to STEP 4.

B. Ifopposite side frame needs replaced, repeat STEP
2, then proceed to STEP 6. Otherwise proceed to
STEPG6.

4. Remove the four (4) mounting screws and locknuts that N
secure the center frame to the support brackets. <31 Seat Mounting

5. Secure NEW center frame to support brackets with ex- Mounting Plate
isting four (4) mounting screws and locknuts. Torque to Screws
156-inch pounds. (Torque to 156-

WARNING inch pounds)

Both side frames MUST be adjusted to the
same mounting hole position to maintain

MESE>»XT A>M®M

proper weight balance of user and seat Seat
frame. If weight is not balanced, injury to Mounting
the assistant and/or user and damage to Plate
the wheelchair may result.

6. Install newlexisting side frame(s) into new/existing cen- ~ Locknuts

terframe atthe mounting posttion previously noted. Torque  FIGURE 7 - REMOVING/INSTALLING CAPTAINS VAN
to 75-inch pounds. SEAT ASSEMBLY

7. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEATFRAME (STAN-  REPLACING CAPTAINS VAN SEAT

DARD FRAME, ADJUSTABLE FRAME.AND CAP- AND/OR CAPTAINS VAN SEAT
TAINS VAN SEAT) in this procedure of the manual. FRAME (FIGURE 8)

1. Perform the instructions outlined in PREPARATIONS
INSTALLING/REMOVING CAPTAINS FORREMOVING/NSTALLING SEAT FRAME (STAN-
VAN SEAT ASSEMBLY (FIGURE 7) DARD FRAME. ADJUSTABLE FRAME. AND CAP-

NOTE: This procedure s to be performedin conjiunction with TAINS VAN SEAT) in this procedure of the manual.

a starting procedure. Proceed to the section that reflectsthe 2.  Removethe captains van seatassembly from the wheel-
desired change. chair. Referto INSTALLING /REMOVING CAPTAINS

VAN SEATASSEMBLY inthis procedure of the manual.

Installing Captains Van Seat

) - \
1. Posttionthe captains van seat on the seat mounting plates @ \
at the position shown in FIGURE 7. ANy

2. Line up mounting holes in the captains van seat frame
and the mounting holes in the seat mounting plates.

3. Securethe captains van seat to the seat mounting plates Captains
with four (4) mounting screws, and locknuts. Torque to p

156-inch pounds. Van Seat
Frame

Captains
Van Seat

4. Refer back to the starting procedure to complete the
desired change.

Washer

Removing Captains Van Seat

1. Remove the four (4) mounting screws and locknuts that Mounting Screw
secure the captains van seattothe seatmountingplates.  (Torque to 75-inch
2. Remove captains van seat from seat mounting plates. pounds) ‘
3. Refer back to the starting procedure to complete the  FIGURE 8 - REPLACING CAPTAINS VAN SEAT AND/
desired change. OR CAPTAINS VAN SEAT FRAME
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Remove the four (4) mounting screws, two (2) wash-
ers, and two (2) spacers that secure the captains van
seat to the seat frame.

Replace the captains van seat or the seat frame.

Secure new/existing captains van seat to the new/exist-
ing captains van seat frame with existing four (4) mount-
ing screws and spacers. Torque to 75- inch pounds.

Install new captains van seat assembly onto the wheel-
chair. Referto INSTALLING/REMOVING CAPTAINSVAN
SEATASSEMBLY in this procedure of the manual.

Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

CONVERTING FROM STANDARD
SEAT FRAME TO ADJUSTABLE
SEAT FRAME OR VICE VERSA

1.

Perform the instructions outlined in PREPARATIONS
FOR REMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME. ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

Perform one (1) of the following:

A Remove the existing standard seat frame subas-
sembly. Referto REMOVING/INSTALLING STAN-
DARD SEAT FRAME SUBASSEMBLY inthis pro-
cedure of the manual.

B. Remove the adjustable seat frame subassembly.
Referto REMOVING/INSTALLINGADJUSTABLE
SEAT FRAME SUBASSEMBLY AND/OR COM-
PONENT REPLACEMENT in this procedure ofthe
manual.

Perform one (1) of the following:

A Install the standard frame subassembly. Refer to
INSTALLING/REMOVING STANDARD SEAT
FRAME SUBASSEMBLY in this procedure of the
manual.

B. Installthe adjustable seat frame subassembly. Re-
fer to INSTALLING/REMOVING ADJUSTABLE
SEAT FRAME SUBASSEMBLY AND/OR COM-
PONENT REPLACEMENT in this procedure of
the manual.

ADJUSTABLE FRAMES ONLY: Adjust side frame to
desired seat width. Referto CHANGING SEAT WIDTH
in this procedure of the manual for mounting hole loca-
tions and allowable seat width/seat depth combinations.

STANDARD AND ADJUSTABLE FRAME WITH 12-
15INCH SEAT DEPTHS ONLY: Remove the CJ back
brackets from the existing standard seat frame and in-
stall onto the NEW standard seat frame. Refer to RE-
MOVING/NSTALLING CJBACKBRACKETS in PRO-
CEDURE 8 of this manual.

6. Perform the instructions outlined in PREPARATIONS

FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

CONVERTING FROM ADJUSTABLE
SEAT FRAME TO CAPTAINS VAN
SEAT OR VICE VERSA

1.

Perform the instructions outlined in PREPARATIONS
FOR REMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME. ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

Perform one (1) of the following:

A Remove the adjustable seat frame subassembly.
Refer to REMOVING/INSTALLING STANDARD
SEAT FRAME SUBASSEMBLY in this procedure
of the manual.

B. Remove the captains van seat Assembly. Refer to
INSTALLING/REMOVING CAPTAINS VAN SEAT
ASSEMBLY in this procedure of the manual.

Perform one (1) of the following sections:

Adjustable Frames

A Install the adjustable seat frame subassembly. Re-
fer to INSTALLING/REMOVING ADJUSTABLE
SEAT FRAME SUBASSEMBLY AND/OR COM-
PONENT REPLACEMENT in this procedure of
the manual.

B. Adjust side frames to desired seat width. Refer to
CHANGING SEAT WIDTH in this procedure of the
manual for mounting hole locations and allowable
seat width/seat depth combinations.

C. 12-15INCH SEAT DEPTHS ONLY: Install the CJ
back brackets, seat positioning strap, and quick re-
lease pin from the onto the adjustable seat frame.
Refer to REMOVING/INSTALLING CJ BACK
BRACKETS in PROCEDURE 8 of this manual.

D. Perform the instructions outlined in PREPARA-
TIONS FOR REMOVING/INSTALLING SEAT
FRAME (STANDARD FRAME, ADJUSTABLE
FRAME, AND CAPTAINS VAN SEAT) inthis proce-
dure of the manual.

Captains Van Seat

A Installthe captains van seat. Referto INSTALLING/
REMOVING CAPTAINS VAN SEATASSEMBLY in
this procedure of the manual.

B. Adjustthe captains van seatto the desired position.
RefertoADJUSTING CAPTAINS VAN SEAT inthis
procedure of the manual.
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C. Perform the instructions outlined in PREPARA-
TIONS FOR REMOVING/INSTALLING SEAT
FRAME (STANDARD FRAME. ADJUSTABLE
FRAME.AND CAPTAINS VAN SEAT) inthis proce-
dure of the manual.

CONVERTING FROM STANDARD
SEAT FRAME TO CAPTAINS VAN
SEAT OR VICE VERSA

1. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

2. Perform one (1) of the following:

A Remove the standard seat frame subassembly.
Refer to REMOVING/INSTALLING STANDARD
SEAT FRAME SUBASSEMBLY in this procedure
of the manual.

B. Remove the captains van seat Assembly. Refer to
INSTALLING/REMOVING CAPTAINS VAN SEAT
ASSEMBLY in this procedure of the manual.

3. Perform one (1) of the following:

A Installthe captains van seat. Referto INSTALLING/
REMOVING CAPTAINS VAN SEATASSEMBLY in
this procedure of the manual.

B. Install the standard seat frame. Refer to REMOV-
ING/INSTALLING STANDARD SEAT FRAME SUB-
ASSEMBLY in this procedure of the manual.

4. STANDARD FRAMES ONLY ON 12-15-INCH SEAT
DEPTHS ONLY: Install the CJ back brackets from the
onto the adjustable seat frame. Refer to REMOVING/
INSTALLING CJBACKBRACKETSinPROCEDURE
8 of this manual.

5. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in this procedure of the manual.

6. Adjustthe captains van seat to the desired position. Re-
fertoADJUSTING CAPTAINS VAN SEAT in this proce-
dure of the manual.

REMOVING/INSTALLING SEAT PAN
(FIGURE 9)

Removing

1. Remove the seat cushion from the seat pan.

2. Removetheflip-back amirests from the wheelchair. Refer
toINSTALLING/REMOVING FLIPBACKARMRESTS
in PROCEDURE 4 of the owner’s manual, 1081227.

3. Removethe six (6) mounting screws, locknuts, and spac-
ers that secure the seat pan, seat positioning strap, and
quick release pin to the seat frame.

NOTE: When removing seat pan, note tab position of quick
release pin to the seat positioning strap.

Installing

1. Position the NEW seat pan on the seat frame, aligning
the mounting holes of the seat pan and the mounting
holes of the seat frame.

2. Posttion the seat positioning strap and quick release pin
tab onto the seat frame and secure with mounting screw
and locknut. See FIGURE 9 for proper orientation. Re-
peat for other seat positioning strap.

NOTE: Check seat positioning strap for proper length. The
widtth range for the four (4) seat positioning straps are: 12-16-
inches wide (Junior), 16-19-inches wide, 20-22-inches wide,
and 23-24-inches wide.

3. Reinstall the remaining mounting screws, locknuts, and
spacers. Torque all mounting screws to 75-inch pounds.

4. Remove the protective strips from new seat pan and
reinstall the seat cushion onto the seat pan.

5. Perform one (1) of the following:

A When changing the seat width or depth, refer back
to that procedure to complete the desired change.

Mounting
Screws

Seat
Positioning
Strap

Seat Frame

Locknut
Quick Release Pin

Locknut

NOTE: lllustration shows standard frame only for clarity.
The seat pan removes/installs onto the adjustable seat
frame the way.

FIGURE 9 - REMOVING/INSTALLING SEAT PAN
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SEAT FRAME

B. Reinstalltheflip-back amirests from the wheelchair.
RefertoINSTALLING/REMOVING FLIPBACKARM-
RESTS in PROCEDURE 4 of the owner’s manual,

1081227.

MOUNTING PLATE - SEAT ANGLE
ADJUSTMENT AND INSTALLATION
ORIENTATION (FIGURE 10)

Seat Angle Adjustment

NOTE: The angle of the seat is factory set providing the user
with a 5° seat dump. This angle can changed by adjusting
either the front or back of the seat mount plate to obtain any
angle between @ or 10° seat dump.

NOTE: There are three (3) heights of seat mounting plates;
low; medium, and high. See chart below for proper settings.

1. To obtain a 0°seat dump (DETAIL “A”):

A Loosen the two (2) mounting screws that secure
the rear of the seat frame to the seat mount plate.

B. Position the mounting screws at the bottom of the

C. Securely tighten both mounting screws. Torque to
15-in/bs.

2. To obtain a 10° seat dump (DETAIL “A”):

A Loosen the two (2) mounting screws that secure
the front of the seat frame to the seat mount plate.

B. Position the mounting screws at the bottom of the
front slot.

C. Securely tighten both mounting screws. Torque to
15-in/lbs.

Installation Orientation

1. Medium and High Seat Mounting Plates: Install with
the angled end toward the front of the wheelchair.

2. Low Seat Mounting Plates: Install with the thicker
end toward the front of the wheelchair.

Rear of Seat Frame

Mounting |

Screw DETAIL “A”

rear slot.
LOW MEDIUM AND HIGH
, Angled End of Seat
Thicker End Mounting Plate
ront of Seat
Medium Height Frame
I 0 Seat Mount Plate
[ 0 Mounting S
SEAT SEAT DUMP
MOUNT 0° 5° 10°
PLATE
REAR OF FRONT OF | REAR OF FRONT OF |REAR OF FRONT OF
CHAIR CHAIR CHAIR CHAIR CHAIR CHAIR
LOW
HEIGHT @/\ﬂ ﬂﬁ/\ﬁ w
REAR OF FRONT OF | REAR OF FRONT OF | REAR OF FRONT OF
CHAIR CHAIR CHAIR CHAIR CHAIR CHAIR
MEDIUM
HEIGHT
. i 0 ’ o i
REAR OF FRONT REAR OF FRONT OF | REAR OF FRONT OF
CHAIR OF CHAIR CHAIR CHAIR CHAIR CHAIR
HIGH
HEIGHT
g . 0 ’ 0 0

FIGURE 10 - MOUNTING PLATE - SEAT ANGLE ADJUSTMENT AND INSTALLATION ORIENTATION
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BASE FRAME PROCEDURE 7

6. Adjust seat mounting plates to desired angle. Refer to
MOUNTING PLATE - SEAT ANGLE ADJUSTMENT
AND INSTALLATION ORIENTATION in PROCEDURE
6 of this manual.

This Procedure Includes the Following:
Replacing Seat Mounting Plates
Replacing Seat Support Brackets

Replacing Seat Support Bracket T-Nuts 7. Reverse STEP 2A, 2B or 2C. B
Rep[acing Battery Charger Bracket and T-Nut 8. Perform the instructions outlined in PREPARATIONS A
. . FORREMOVING/INSTALLING SEATFRAME (STAN- IS
Removmg/lnstalllng Seat StOp Screws DARD FRAME. ADJUSTABLE FRAME. AND CAP- E
TAINS VAN SEAT) in PROCEDURE 6 of this manual.
WARNING F
After ANY adjustments, repair or service and BE- R
FORE use, make sure that all attaching hardware Washer I\
is tightened securely - otherwise injury or dam- | Bo/t Strap M
age may result. Seat E
Mounting Mounting
REPLACING SEAT MOUNTING Plate Screws

PLATES (FIGURE 1)

Seat
Support
Bracket

Washer

Mounting
Screws
FIGURE 1 - REPLACING SEAT MOUNTING PLATES

REPLACING SEAT SUPPORT
A Remove standard seat frame subassembly. Refer

BRACKETS (FIGURE 2)
to REMOVING/INSTALLING STANDARD SEAT
FRAME SUBASSEMBLY in PROCEDURE 6 of 1. Performtheinstructions outinedin PREPARATIONS FOR

NOTE: When replacing components of the wheelchair, refer
to the individual procedure for correct use of LOCTITE 242
and torque specifications or PROCEDURE 3 of this Manual.

1. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME. ADJUSTABLE FRAME. AND CAP-
TAINS VAN SEAT) in PROCEDURE 6 of this manual.

2. Perform one (1) of the following:

this manual.

B. Remove adjustable seat frame subassembly. Re-

fer to INSTALLING/REMOVING ADJUSTABLE

REMOVING/NSTALLING SEAT FRAME (STANDARD
FRAME . ADJUSTABLE FRAME.AND CAPTAINS VAN
SEAT) in PROCEDURE 6 of this manual.

SEAT FRAME ASSEMBLY AND OR COMPO- 2. Perform one (1) of the following:

NENT REPLACEMENT in PROCEDURE 6 of

this manual.

C. Remove captains van seat. Refer to INSTALLING/

REMOVING CAPTAINS VAN SEATASSEMBLY in

A Remove standard seat frame subassembly. Refer
to REMOVING/INSTALLING STANDARD SEAT
FRAME SUBASSEMBLY in PROCEDURE 6 of this
manual.

PROCEDURE 6 of this manual B. Remove adjustable seat frame subassembly. Re-
NOTE: Before removing seat mounting plates, note the po- fer to INSTALLING/REMOVING ADJUSTABLE
sition of the washers. SEAT FRAME ASSEMBLY AND OR COMPO-

NENT REPLACEMENT in PROCEDURE 6 of
this manual.

Remove captains van seat. Refer to INSTALLING/
REMOVING CAPTAINS VAN SEATASSEMBLY in
PROCEDURE 6 of this manual.

3. Remove seatmount plates. Referto REPLACING SEAT
MOUNTING PLATES in this procedure of the manual.

NOTE: Note the position of the seat support brackets before
removing to ensure proper reinstallation.

3. Remove the two (2) mounting screws, washers and
bolt strap bracket that secure the seat mounting plate to
the seat support bracket. C.

4. Secure NEW seat mounting plate with existing two (2)
mounting screws, washers, and bolt straps to seat sup-
port bracket using Loctite 242 and torque to 156-inch
pounds.

5. Repeat STEPS 1-2 for opposite side, if necessary.

NOTE: Forillustrations of the three (3) different seat mount-
ing plates, refer to MOUNTING PLATE - SEAT ANGLE
ADJUSTMENT AND INSTALLATION ORIENTATION in
PROCEDURE 6 of this manual.
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BASE FRAME

WARNING
Do not adjust the position of the seat sup-
port bracket in this procedure. If an ad-
justment is desired, refer to ADJUSTING

WEIGHT DISTRIBUTION in PROCEDURE 15 -
MWD WHEELCHAIRS, PROCEDURE 16 - RWD
WHEELCHAIRS, or PROCEDURE 17 - FWD
WHEELCHAIRS of this manual.

4. Remove the two (2) mounting screws and washers that
secure the seat support bracket to the base frame.

WARNING
When installing seat support bracket, en-

sure the mounting screws are threaded
into the T-Nuts located inside the channel
of the base frame.

5. Secure the NEW seat support bracket to base frame
with the existing two (2) mounting screws and washers.
Torque to 156-inch pounds.

6. Reinstallseatmount plates. Referto REPLACING SEAT
MOUNTING PLATES inthis procedure of the manual.

7. Adjust seat mount plates to desired angle. Refer to
MOUNTING PLATE - SEAT ANGLE ADJUSTMENT
AND INSTALLATION ORIENTATION in PROCEDURE
6 of this manual.

8. Reverse STEP 2A, 2B or 2C.

9. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME., ADJUSTABLE FRAME. AND CAP-
TAINS VAN SEAT) in PROCEDURE 6 of this manual.

Mounting Screws

Washer

Seat Support
Bracket

T-Nut

FIGURE 2 - REPLACING SEAT SUPPORT BRACKETS

REPLACING SEAT SUPPORT
BRACKET T-NUTS (FIGURE 3)

1. Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME. AND CAP-
TAINS VAN SEAT) in PROCEDURE 6 of this manual.

2. Perform one (1) of the following:

A Remove standard seat frame subassembly. Refer
to REMOVING/INSTALLING STANDARD SEAT
FRAME SUBASSEMBLY in PROCEDURE 6 of
this manual.

B. Remove adjustable seat frame subassembly. Re-
fer to INSTALLING/REMOVING ADJUSTABLE
SEAT FRAME ASSEMBLY AND OR COMPO-
NENT REPLACEMENT in PROCEDURE 6 of
this manual.

C. Remove captains van seat. Refer to INSTALLING/
REMOVING CAPTAINS VAN SEATASSEMBLY in
PROCEDURE 6 of this manual.

3. Removetheseatmountplates. Referto REPLACING SEAT
MOUNTING PLATES inthis procedure of the manual.

NOTE: Before removing seat mounting plates, note the po-
sition of the washers.

4. Remove the seat support brackets. Referto REPLAC-
ING SEAT SUPPORT BRACKETS inthis procedure of
the manual.

5. Remove the seat stop screw that is closest to the end
cap. Refer to REMOVING/INSTALLING SEAT STOP
SCREWS in this procedure of the manual.

Remove the end cap and channel cover.
Slide existing T-Nut(s) out of channel.
Insert NEW T-Nut(s) into channel in correct orientation.
Replace channel cover and end cap.

WARNING
The seat stop screws must be in place be-
fore operation of your power wheelchair.

Ensure the T-Nut(s) are positioned between
both seat stop screws.

© © N O

10. Use Loctite 242 and reinstall seat stop screw into base
frame.

11. Reinstall the seat seat support brackets. Refer to RE-
PLACING SEAT SUPPORT BRACKETS in this pro-
cedure of the manual.

Channel Cover

Mounting Screw
Washer

Channel

Seat Support
Bracket

FIGURE 3 - REPLACING SEAT SUPPORT BRACKET
T-NUTS
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12.

13.

14.
15.

Reinstall the seat mount plates. Refer to REPLACING
SEAT MOUNTING PLATES in this procedure of the
manual.

Adjust seat mounting plates to desired angle. Refer to
MOUNTING PLATE - SEAT ANGLE ADJUSTMENT
AND INSTALLATION ORIENTATION in PROCEDURE
6 of this manual.

Reverse STEP 2A, 2B or 2C.

Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME. ADJUSTABLE FRAME. AND CAP-
TAINS VAN SEAT) in PROCEDURE 6 of this manual.

REPLACING BATTERY CHARGER
BRACKET AND T-NUT

NOTE: There is no T-nut on the FWD models.
RWD and MWD Models (FIGURE 4)

1.

7.

Perform the instructions outlined in PREPARATIONS
FOR REMOVING/INSTALLING THE SEAT FRAME
(STANDARD FRAME, ADJUSTABLE FRAME. AND
CAPTAINS VAN SEAT) in PROCEDURE 6 of this
manual.

Perform one (1) of the following:

A Remove standard seat frame subassembly. Refer
to REMOVING/INSTALLING STANDARD SEAT
FRAME SUBASSEMBLY in PROCEDURE 6 of
this manual.

B. Remove adjustable seat frame subassembly. Re-
fer to INSTALLING/REMOVING ADJUSTABLE
SEAT FRAME ASSEMBLY AND OR COMPO-
NENT REPLACEMENT in PROCEDURE 6 of
this manual.

C. Remove captains van seat. Referto INSTALLING/
REMOVING CAPTAINS VAN SEATASSEMBLY in
PROCEDURE 6 of this manual.

Remove the seat support brackets. Refer to RE-
PLACING SEAT SUPPORT BRACKETS in this

procedure of this manual.

Remove the two (2) mounting screws that secure the
battery charger connector to the mount bracket.

Remove battery charger connector from mount bracket.

Remove the mounting screw which secures the battery
charger mount bracket to the T-nut located in the chan-
nel of the base frame.

Replace battery charger mount bracket and secure to
base frame with existing mounting screw.

NOTE: To replace the Battery Charger Bracket T-Nut, per-
form STEPS 3-13 in REPLACING SEAT SUPPORT
BRACKET T-NUTS in this procedure of the manual.

8. Secure the battery charger connector to the mount

bracket with the EXISTING two (2) mounting screws.
Tighten securely.

9. Reverse STEP 2A, 2B or 2C.
10. Perform the instructions outlined in PREPARATIONS

FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME, AND CAP-
TAINS VAN SEAT) in PROCEDURE 6 of this manual.

Mounting Screw

Battery / Battery
Charger Charger
Mount RS Connector
Bracket
T-nut
Base
Frame

FIGURE 4 - RWD AND MWD MODELS

Arrow FWD Model (FIGURE 5)

Perform one (1) of the following:
A For LOW MOUNT BRACKETS, perform
STEPS 1-11.

B. For MEDIUM/HIGH MOUNT BRACKETS per-
form STEPS 4-9 ONLY.

2. Perform the instructions outlined in PREPARATIONS

FOR REMOVING/INSTALLING THE SEAT FRAME
(STANDARD FRAME. ADJUSTABLE FRAME. AND
CAPTAINS VAN SEAT) in PROCEDURE 6 of this
manual.

Perform one (1) of the following:

A Remove standard seat frame subassembly. Refer
to REMOVING/INSTALLING STANDARD SEAT
FRAME SUBASSEMBLY in PROCEDURE 6 of
this manual.

B. Remove adjustable seat frame subassembly. Re-
fer to INSTALLING/REMOVING ADJUSTABLE
SEAT FRAME ASSEMBLY AND OR COMPO-
NENT REPLACEMENT in PROCEDURE 6 of
this manual.

C. Remove captains van seat. Refer to INSTALLING/
REMOVING CAPTAINS VAN SEATASSEMBLY in
PROCEDURE 6 of this manual.

Remove the front shroud. Refer to REMOVING/IN-
STALLING FRONT SHROUD in PROCEDURE 17
of the manual.
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BASE FRAME

5. Remove the two (2) mounting screws that secure the
battery charger connector to the mount bracket.

6. Remove battery charger connector from mount bracket.

7.  Remove the mounting screw which secures the battery
charger mount bracket to the base frame.

8. Replace the battery charger mount bracket and se-
cure it to the base frame with the EXISTING mounting
screw. Securely tighten.

9. Secure the battery charger connector to the mount
bracket with the EXISTING two (2) mounting screws.
Tighten securely.

Reverse STEP 3A, 3B or 3C.

Perform the instructions outlined in PREPARATIONS
FORREMOVING/INSTALLING SEAT FRAME (STAN-
DARD FRAME, ADJUSTABLE FRAME. AND CAP-
TAINS VAN SEAT) in PROCEDURE 6 of this manual.

10.
1.

Mounting Screw
Battery
Charger
Connector

A\

\
7l
\

=r7)
l(“

CS
NN

<N/

(

=)

SX
( T/l

{

YOO
1Y
=N
A A (

NI

Bracket

Base Frame

FIGURE 5 - ARROW FWD MODEL

REMOVING/INSTALLING SEAT
STOP SCREWS (FIGURE 6)

NOTE: This procedure is for RWD and MWD wheel-
chairs ONLY.

NOTE: The front seat stop screw should only be removed
if replacing a T-nut for either the seat support bracket or
the battery charger mount bracket. The rear seat stop
screw should never be removed.

1. Unthread seat stop screw from base frame.

WARNING
The seat stop screws must be in place be-
fore operation of your power wheelchair.

Ensure the seat support bracket is posi

tioned between both seat stop screws.

2. When reinstalling the front seat stop screw, ensure
the seat support bracket is located in-between both
seat stop screws. Use loctite 242 and tighten securely.

FIGURE 6 - REMOVING/INSTALLING SEAT
STOP SCREWS
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This Procedure includes the following:
Removing/Installing CJ Back Brackets
Changing Back Height

Back Angle Adjustment

WARNING
After ANY adjustments, repair or service
and BEFORE use, make sure that all attach-

ing hardware is tightened securely - oth-
erwise injury or damage may result.

NOTE: The procedures in this section of the manual refer
to NON-RECLINER seat frames only. For recliner seat
frames, refer to PROCEDURE 14 of this manual.

REMOVING/INSTALLING CJ BACK
BRACKETS (FIGURE 1)

NOTE: The following procedure is for Jr. wheelchairs only.

NOTE: This procedure is to be performed in conjunction with
a starting procedure except when replacement of CJ back
brackets is desired.

Removing CJ Back Brackets

1. Ifnecessary, perform the instructions outiined in PREPA-
RATIONS FOR REMOVING/INSTALLING SEAT
FRAME (STANDARD FRAME, ADJUSTABLE FRAME,
AND CAPTAINS VAN SEAT) in PROCEDURE 6 of this
manual.

2. Remove the locknuts and washers that secure the CJ
back bracket to the back angle plate.

3. Remove the mounting screw and locknut that secures
the quick release pin and CJ back bracket and seat po-
sitioning strap to the seat frame.

4. Remove the existing CJ back bracket.
Repeat STEPS 2-4 for the opposite CJ back bracket.
6. Perform one (1) of the following:

A For replacement of CJ back brackets, proceed to
REMOVING/INSTALLING CJBACKBRACKETS
in this procedure of the manual.

B. For all other seat frame changes, refer back to the
starting procedure to complete the desired change.

o

Installing CJ Back Brackets

1. Ifnecessary, perform the instructions outiined in PREPA-
RATIONS FOR REMOVING/INSTALLING SEAT
FRAME (STANDARD FRAME, ADJUSTABLE FRAME,
AND CAPTAINS VAN SEAT) in PROCEDURE 6 of this
manual.

2. Installthe threaded studs of the CJ back bracket through
the back angle plates as shown in FIGURE 1.

NOTE: Ensure the CJ back bracket is mounted in the front
holes of the back angle plates as shown in DETAIL “A”.

WARNING

Always wear your seat positioning strap.

3. Posttion the seat positioning strap and quick release pin
under the CJ back bracket.

4. Secure the quick release pin, seat positioning strap, and
CJ back bracket to the seat frame. Torque to 75-inch
pounds.

5. Install washers and locknuts onto the threaded studs of
the CJ back bracket. Torque to 75-inch pounds.

6. Perform one (1) of the following:

A For replacing CJ back brackets only, perform the
instructions outlined in PREPARATIONS FOR RE-
MOVING/NSTALLING SEAT FRAME (STANDARD
FRAME, ADJUSTABLE FRAME,AND CAPTAINS
VAN SEAT) in PROCEDURE 6 of this manual.

B. For all other seat frame changes, refer back to the
starting procedure to complete the desired change.

CJ Bracket
mounts in
Front Holes on o p
Back Angle DETAIL ™A
Plates.
Toward Front of
§_b
Wheelchair
_ CJBack _ Seat
Back  Mounting Bracket Positioning
Angle Screw Strap
Plate Threaded

Washers

Locknuts
Locknut
Seat
Pan Seat Frame

FIGURE 1 - REMOVING/INSTALLING CJ BACK
BRACKETS
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BACK FRAME

CHANGING BACK HEIGHT
(FIGURE 2)

NOTE: If changing the back height, new back upholstery
may be needed as well. Refer to the following chart to deter-
mine if new back upholstery is needed:

BACK UPHOLSTERY HEIGHT RANGES

16-17-INCHES
18-19-INCHES
20-INCHES

21-22-INCHES
23-24-INCHES

If back height required is within the range of the origi-
nal back height, only new back canes will be needed.

If the back height required is NOT within the range of
the original back height, new back upholstery, as well
as new back canes will be needed.

NOTE: Existing hardware and inserts will be reused.

1.  Remove the amrests from the wheelchair. Refer to IN-
STALLING/REMOVING FLIP BACK ARMRESTS in
PROCEDURE 4 of the owner’s manual, 1081227.

NOTE: Note the correct mounting screw mounting positions
to ensure the proper back angle for reinstallation.

2.  Remove the two (2) mounting screws and washers that
secure the existing back upholstery to the back canes.

3. Remove the four (4) mounting screws, washers, spac-
ers, and locknuts that secure the existing back canes to
the seat frame.

4. Remove the inserts from the existing back canes.
Remove the back assembly from the wheelchair.

6. If applicable, loosen, but do not remove the mounting
screws and locknuts that secure the spreader barto the
existing back canes.

7. Remove existing back canes from the back assembly.
8. Slidethe inserts into the bottom of the NEW back canes.

9. Line upthe mounting holes of the inserts with the mount-
ing holes in the back canes.

NOTE: To keep the inserts lined up for reinstallation onto the
wheelchair, start one (1) of the mounting screws through the
back cane from inside of the wheelchair to hold the insert in
place.

10. Slide the NEW back canes through the existing/NEW
back upholstery and spreader bar.

11. If applicable, loosely tighten the mounting screws that
secure the spreader bar to the NEW back canes.

12. Line up the mounting holes in the back canes with the
mounting holes in the seat frame.

o

NOTE: If needing a reference for proper mounting holes
forthe back angle required, or if changing the original back
angle, refer to BACK ANGLE ADJUSTMENT in this pro-
cedure of the manual.

WARNING
The back canes MUST be fastened se-

curely to the seat frame BEFORE using the
wheelchair. Torque to 75-inch pounds.

13. Secure the two (2) NEW back canes to the seat frame
with the existing four (4) mounting screws, washers,
spacers, and locknuts. Use Loctite 242 and torque to
75-inch pounds.

14. Secure the top of the existing/new back upholstery to
the back canes with the two (2) existing mounting
screws and washers.

15. Secure bottom of the existing/NEW back upholstery
to rear of the seat pan.

16. Secure the bottom of the existing/NEW back uphol-
stery to the back canes with new tie-wraps.

NOTE: Clean upholstery with warm DAMP cloth and mild
detergent to remove superficial soil.

WARNING

Laundering or moisture will reduce flame
retardancy of the upholstery.
NOTE: When replacing the back upholstery, back as-

sembly or changing back height, follow these guidelines
for spreader bar height (where applicable):

BACK HEIGHT 4 SPREADER BAR
HEIGHT
16-inches* 5-inches
17-inches* 5-inches
18-19-inches* 7-inches
20-24inches 7-inches

NOTE: Spreader Bar required on back heights 20-24-
inches. *Spreader bar ONLY required on these back
heights ifthe width or depth of the chair exceeds 19-inches.

@ Height of Spreader Bar from Bottom of Back Canes
to Top of Spreader Bar Clamp.

HEAVY DUTY MODELS
NOTE: Spreader bar required on all Heavy Duty models.
BACK HEIGHT 4 SPREADER BAR
HEIGHT
16-17-inches 5-inches
18-24-inches 7-inches

@ Height of Spreader Bar from Bottom of Back
Canes to Top of Spreader Bar Clamp.
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17. If necessary, reposition the spreader bar at the cor- 18. Reinstall the armrest onto the wheelchair. Refer to

rect height for the corresponding back height and INSTALLING/REMOVING FLIP BACKARMRESTS
torque the mounting hardware to 60-inch pounds. in PROCEDURE 4 of the owner’s manual, 1081227
Spacers

(STEPS 3, 13)

Locknuts
(STEPS 3, 13)

Back Cane
(STEPS 3, 10)

Mounting
Screw
(STEPS 2, 14)
Washer
(STEPS 2, 14)
=
Back

Upholstery

mE>AXN XO>W

Locknut
— (stEPS61)

\ , | —Spreader Bar
ﬁﬁ“ (STEPS 6,17)
~,—— Mounting Screw

Locknut
(STEPS 6, 11)\“\

Torque to 60 in/lbs
(STEPS 6,11)
Mounting g\
Screw Mounting Screws
(STEPS 6,11) (STEPS 3, 13)
Insert / Washers

(STEPS 4,8) (STEPS 3, 13)

Mounting Screws <

Torque to 75 in/lbs
(STEPS 3, 13)

Washers

(STEPS 3, 13) Seat Frame

FIGURE 2 - CHANGING BACK HEIGHT
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PROCEDURE 8

BACK FRAME

BACK ANGLE ADJUSTMENT 3.

(FIGURE 3)

1. Remove armrests from the wheelchair. Refer to IN-
STALLING/REMOVING FLIP BACKARMRESTS in
PROCEDURE 4 of the owner’s manual, 1081227.

2. Remove the mounting screw and washer from the top
mounting hole of back angle plate and back cane.

NOTE: To avoid losing the insert in each back cane, thread
the mounting screw through the cane from the inside of
wheelchair to hold the insert in place.

Remove the mounting screw and washer from the
bottom mounting hole of the back angle plate and
back cane.

Reposition the back canes into the correct mount-
ing holes of the back angle plate to obtain a back
angle between 80°and 100° in 5° increments.

Torque mounting screws to 75-inch pounds.

Reinstall the armrests onto the wheelchair. Refer
to INSTALLING/REMOVING FLIP BACK ARM-
RESTS in PROCEDURE 4 of the owner’s manual,
1081227.

TO ACHIEVE A BACK ANGLE OF:
ANGLE BACK CANE MOUNTING HOLE BACK ANGLE PLATE HOLE
80° TOP Front
BOTTOM Rear
‘L\
850 Top j y TOP Front
2nd from Bottom 8. BOTTOM Center
[ ¥
'.[\
90° Top \ TOP Front
Bottom BOTTOM Front
L
950 Top Mo TOP Center
2nd from Bottom BOTTOM Front
&\
100°© Top TOP Rear
Bottom BOTTOM Front

FIGURE 3 - BACK ANGLE ADJUSTMENT
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BATTERIES

PROCEDURE 9

This Procedure Includes the Following:

Installing/Removing Batteries Into/From Battery
Box(es)

Connecting Battery Cables

When to Charge Batteries

Charging Batteries

Replacing Batteries

Installing/Removing Group 24 Battery Boxes
Installing/Removing Group 22NF Battery Boxes

WARNING
Make sure power to the wheelchair is OFF before
performing this procedure.

The use of rubber gloves and chemical
goggles or face shields is recommended
when working with batteries.

Invacare strongly recommends that battery instal-
lation and battery replacement ALWAYS be done
by a qualified technician.

After ANY adjustments, repair or service and BE-
FORE use, make sure all attaching hardware is
tightened securely - otherwise injury or damage
may result.

INSTALLING/REMOVING
BATTERIES INTO/FROM BATTERY
BOXES (FIGURE 1)

NOTE: To remove the battery(ies) from the battery box(es),

reverse the following procedure.
NOTE: Have the following tools available:

TOOL Qry COMMENTS
Battery Lifting Strap 1 Supplied
1/2-inch (6 pt) Box Wrench 1 Not Supplied

WARNING
ALWAYS use a battery liting strap when liting a bat-
tery. Itis the most convenient method and assures
that the battery acid will not spill. It also helps to
prolong the life of the battery.

DO NOT tip the batteries. Keep the batteries in an
upright position.

Place the wheelchair in a well ventilated area

where work can be performed without risking
damage to carpeting or floor covering.

The warranty and performance specifications con-
tained in this manual are based on the use of deep
cycle gel cell or sealed lead acid batteries.
Invacare strongly recommends their use as the
power source for this unit.

NOTE: Ifthere is battery acid in the bottom or on the sides of

the battery box(es) or battery(ies), apply baking soda tothese
areas to neutralize the battery acid. Before reinstalling the
NEW orexisting battery(ies), clean the baking soda from the
battery box(es) or battery(ies).

NOTE: When securing battery lifting strap to battery, ob-

serve polarity markings located on the ends of the battery

Iifting strap, (+) side to POSITIVE (+) battery post and (-) side
to NEGATIVE (-) battery post.

1.

If necessary, remove the battery boxes from the wheel-
chair. Refer to INSTALLING/REMOVING BATTERY
BOXES - GROUP 24 BATTERY BASE FRAMES in
this procedure of the manual.

Secure battery lifting strap to battery terminal(s)/post(s)
(FIGURE1).

CAUTION
Some battery manufacturers mold a carrying strap
and/or hold down flanges directly into the bat-
tery case. Batteries which interfere with the bat-

tery box cannot be used for these applications.
Attempting to “wedge” a battery into a battery
box may damage the box and/or the battery.

3. Place batteries into battery box bottom.

Battery
Lifting Molded Carrying Straps (Must be
Strap removed before installation)
! 1
8
Group 24
Battery Box Bottom

Group 22NF
Battery Box
Bottom

FIGURE 1 - INSTALLING/REMOVING BATTERIES
INTO/FROM BATTERY BOXES
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PROCEDURE 9

BATTERIES

CONNECTING BATTERY CABLES
(FIGURE 2)

Connect NEGATIVE N@attery cable clamp to NEGA-
TIVE(-) battery post and connect POSITIVE P @attery

WARNING cable clampto POSITIVE (+) battery post (DETAIL “A”).
NEVER allow any of your tools and/or battery § 4. Secure the battery cable clamp(s) to the battery post(s)
cable(s) to contact BOTH battery post(s) at the with provided hex screws and nuts. Securely tighten.
same time. An electrical short may occur and se- ) _
fious personal injury or damage may occur. 5. Verify battery _cable clamps(s) are correctly installed
The use of rubber gloves and chemical and securely tightened.
goggles or face shields is recommended 6. Reposition battery clamp covers over battery post(s).
a?‘en l’_vor:i(m_g W'tt: belltterles. I 7. Installthe battery box top(s).
boxe Cvrcle%cﬁ.ng}%rs 5\,”? 5}@5 r?d %#?%/r?eu?\its 9. Install the battery box(es) into the wheelchair. Refer to

NEVER wiggle the battery terminal(s)/post(s)
when tightening. The battery may become
damaged.

The POSITIVE (+) RED battery cable MUST con-
nect to the POSITIVE (+) battery terminal(s)/
post(s), otherwise serious damage will occur
to the electrical system.

Group 24 Batteries

INSTALLING/REMOVING BATTERY BOX(ES) in this
procedure of this manual.

NOTE: New Battery(ies) MUST be fully charged BEFORE
using, otherwise the life of the battery(ies) will be reduced.

10. Ifnecessary, charge the battery(ies). Referto CHARG-

ING BATTERIES in this procedure of the manual.

NOTE: Perform this procedure on one (1) battery and bat-
tery box at a time. Repeat procedure for other battery box.

1. Position battery box top next to battery box bottom as
shown in FIGURE 2.

2. Peelback battery clamp covers to expose battery clamp
on each battery cable as follows:

A RED battery clamp cover from RED battery cable.
B. BLACK battery clamp cover from BLACK battery

cable.
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BATTERIES PROCEDURE 9

B
A

\ DETAIL “A” / T

N 7 T

g{@ﬁj E@ E
NEGATIVE j I~ R

0 O POS(I;'IVE I

K +
Battery Battery E
Terminal/ \ Terminal/ S
Post / \ Post
Battery Box Bottom Battery
TWO (2) CONNECTOR BATTERY BOX ONE (1) CONNECTOR BATTERY BOX
RED POSITIVE (+) ]
Battery Cable BIa;;(VgI:;S;A
BLACK One (1) Connector

Two (2) Connector Battery ~ Battery Cable Battery Box Top
Battery Box Top Clamp
Black Cover RED POSI-
NEGATIVE (-) BLACK th’f (+)
Battery Black NEGA- ey
Cablo SR NEGATIVE() “pye ) Cable
Clamp s Nof Cab I;y Battery Cable
5 ) "‘ < Clamp
< & - RED
A\t Battery >
Clamp &
Cover
RED
RED Battery
POSITIVE (+) Clamp
Battery Cover
NEGATIVE (-) Cable Clamp
Battery Termi-
nal/Post POSITIVE (+) NEGATIVE (-
Bagelg Y BoX' Battery Terminal/Post Battery )
ottom
Terminal/Post Red POSI-

POSITIVE (+) TIVE (+)
Battery Battery Cable
Battery Box  Terminal/Post Clamp
Bottom

FIGURE 2 - CONNECTING BATTERY CABLE(S) - GROUP 24 BATTERIES
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BATTERIES

Group 22 Battery Base Frames (FIGURE 3)

NOTE: Referto WARNINGSand CAUTIONS in the front
of this procedure.

NOTE: Note polarity of white battery cable (jumper)
battery terminal ends.

1.

Remove battery terminal cap(s) from battery
terminal(s) ends. Refer to DETAIL “A” in FIGURE
3.

Connect WHITE battery cable (jumper) NEGATIVE
®terminal end to NEGATIVE (-) battery terminal/
post of front battery and connect POSITIVE ® ter-
minal end to POSITIVE (+) battery terminal/post of
rear battery.

Place battery top upside down on top of rear bat-
tery.
Connect NEGATIVE (-) BLACK battery cable of

the battery box top to NEGATIVE (-) battery termi-
nal/post of rear battery.

o

Position battery box top right side up and rotate
outward toward right to expose POSITIVE (+) bat-
tery terminal/post of front battery.

Connect POSITIVE (+) RED battery cable on battery
box top to POSITIVE (+) battery terminal/post of front
battery.

Replace battery terminal cap(s) onto battery cable
terminal end(s).

Rotate top toward left into position. Secure in place.

Install the battery box into the wheelchair. Refer to
INSTALLING/REMOVING 22NF BATTERY BOXin
the Owner’s Manual supplied with the chair.

NOTE: New Battery(ies) MUST be fully charged BE-
FORE using, otherwise the life of the battery(ies) will
be reduced.

10. If necessary, charge the battery(ies). Refer to

CHARGING BATTERIES in the Owner’s Manual
supplied with the wheelchair.

4
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PROCEDURE 9 BATTERIES

Front Box Bottom
Batte,y\f o FRONT _ j/
B
NEGATIVE (-) A
Battery T
Rear i /| Terminal/Post
Battery ™ @j/ T
Front STEP 2 I L~ NEGCAT/VE -) =
/ \ BLACK Battery R
Battery\E * FRONT_ j £ — Cable I
Single Battery E
Batte I _
oy, T WHITE Bat-  POSITIVE () ' (U%Z,T e [N
j RED Battery O
Bottom 7 o tery Cable Cable | shown)
Rear — 1 |~ Z (Jumper)
Battery REAR 1 [ ] Fuse
Block
STEPS5 AND 6

POSITIVE (+) RED Battery Cable

POSITIVE (+)
Battery
DETAIL “A” Terminal/Post ER

Terminal Cap

Battery Box Bottom

NOTE: Battery box top cut away for clarification pur-
poses only.

Terminal End

FIGURE 3 - CONNECTING BATTERY CABLES - SINGLE 22NF BATTERY BOX
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PROCEDURE 9

BATTERIES

WHEN TO CHARGE BATTERIES
(FIGURE 6)

The Battery Discharge Indicator (BDI) is a bar graph dis-
play located on the MKIV joystick. It will keep you informed
as to power availability. A visual warning is given before the
power becomes too low to operate the wheelchair. At full
charge the two (2) LEFT segments and the farthest RIGHT
segment of the bar graph will be illuminated. As the battery
becomes discharged, the farthest RIGHT segment will pro-
gressively move to the LEFT until only the last two (2) bars
(LEFT) are illuminated. At this level the last two (2) bars
(LEFT) will start to Flash ON and OFF to indicate that the
end user should charge the batteries as soon as possible.

Battery Discharge
Indicator (BDI) (in LCD
Readout)

MKIV- A+ JOYSTICK

Battery Discharge
Indicator (BDI)

MKIV- A JOYSTICK

Battery Discharge
Indicator (BDI) A

MKIV- X JOYSTICK
FIGURE 6 - WHEN TO CHARGE BATTERIES

CHARGING BATTERIES (FIGURE 7)

NOTE: New batteries MUST be fully charged prior to initial
use ofthe wheelchair.

WARNING
Never attempt to recharge the batteries
by attaching cables directly to the bat-
tery terminals or clamps. Always use the
recharging plug located on the side of the
wheelchair frame.

DO NOT attempt to recharge the batter-
ies and operate the power wheelchair at

the same time.

During use and charging, unsealed bat-
teries will vent hydrogen gas which is ex-
plosive in the right concentration with air.

CAUTION
Always charge new batteries before ini-
tial use or battery life will be reduced.

NOTE: As a general rule, batteries should be recharged
daily to assure the longest possible life and minimize
the required charging time. Plan to recharge the bat-
teries when it is anticipated the wheelchair will not be
used for a long period of time.

The range per battery charge using recommended batter-
ies should be approximately 5 to 9 hours of typical opera-
tion. Extensive use on inclines may substantially reduce
per charge mileage.

Description and Use of Battery Chargers

The charger automatically reduces the charge from an ini-
tially high rate to a zero reading at a fully charged condition.
If left unattended, the charger should automatically shut-off
when full charge is obtained.

There are some basic concepts which will help you
understand this automatic process. They are:

The amount of electrical current drawn within a given time
to charge a battery is called the “charge rate’. If, due to
usage, the charge stored in the battery is low, the charge
rate is high, as indicated by the green light on the charger.
Initially, the green light will stay illuminated for a short period
of time followed by a longer period of off time. As a charge
builds up, the charge rate is reduced, and the green light will
stay illuminated for a longer period of time followed by a
shorter off time.

WARNING
If the charger circuit breaker is tripping ON

and OFF, unplug the charger and contact
Invacare Technical Services, 1-800-832-4707.
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BATTERIES PROCEDURE 9

NOTE: If performing the charging procedures independenitly, RWD/MWD MODELS
READ and CAREFULLY follow the individual instructions
for each charger (supplied or purchased). Battery Charger Connector  charger Cable

From Battery Charger

NOTE: If charging instructions are not supplied, consult a n
qualified service technician for proper procedures. Three (3) B
Required Items: Pronged(lug | A
TOOL QUANTITY | COMMENTS Top View $

Battery Charger 1 Supplied of Wheelchair

@ Extension Cord 1 Not Supplied E
- - R
€ (3prongplug, 15ampere currentrating; industrial type) / Battery Boxes I
1. Attachthe battery charger connectortothe charger cable/ Battery Charger E
battery hamess. S

NOTE: The battery charger connector is factory installed on Battery Charger Mount Bracket

the RIGHT side of the wheelchair. It can be positioned on From

either side of the wheelchair for user convenience. Battery

NOTE FOR RECLINERS ONLY: If the wheelchairis are-  'ar9€". ~  Frame

cliner; the battery charger connector as well as the limit switch,
are factory set on the RIGHT side of the wheelchair. How-
ever, they can be positioned on either side for user conve-
nience. The limit switch MUST BE positioned on the same

side as the battery charger connector. ARROW FWD MODEL
2. Plugthe charger'sAC power cord, orextension, intothe  REAR OF A
grounded 120 VAC wall outlet. WHEELCHAIR ®J

3. Wait until charging is complete.

Battery Charger \ 1
Mount Bracket
and Connector ¢

NOTE: Shrouds and drive wheels not shown for
clarification purposes only.

FIGURE 7 - CHARGING BATTERIES

NOTE: Allow eight (8) hours for normal charging. Larger
batteries (greaterthan 55 ampere-hours) or severely dis-
charged batteries may require up to sixteen (16) hours to
be properly charged and equalized. If charger operates
for sixteen (16) hours and is unable to fully charge the
batteries, an intemal timer tums the charger off and be-
gins to fast blink the green light.
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PROCEDURE 9

BATTERIES

It is advantageous to recharge frequently rather than only
when necessary. Infact, abattery’s life is extended ifthe charge
level is maintained well above a low condition.

REPLACING BATTERIES

NOTE: Invacare recommends that both batteries be replaced
if one (1) battery is defective.

Recommended Battery Types

WARNING
The warranty and performance specifi-
cations contained in this manual are
based on the use of deep cycle gel cell
or sealed lead acid batteries. Invacare
strongly recommends their use as the
power source for this unit.

Failure to use the correct battery size and/
or voltage may cause damage to your
wheelchair and give you unsatisfactory
performance.

BATTERY SIZE

POWERCHAIR QTY |VOLTS Standard | Optional
Arrow

w/ motor/gearbox 2 12 | Group 24 | Group 22

w/ G/B motor 2 12 | Group 22 | Group 24
Torque

with motor/gearbox| 2 12 | Group 22 |Group 24

with G/B motor 2 12 | Group 22 | Group 24
Torque SP

with motor/gearbox| 2 12 [ Group22| N/A

with G/B motor N/A| NA N/A N/A
Storm X

with motor/gearbox| 2 12 | Group 22 |Group 24

with G/B motor 2 12 | Group 22 | Group 24

NOTE: G/B denotes gearless/brushless.
NOTE: Both battery sizes are deep cycle batteries.

NOTE: Charge batteries daily. It is critical not to let them run
low at any time.

1.  Remove the battery box(es) from the wheelchair. Re-
fertoINSTALLING/REMOVING GROUP24 BATTERY
BOXES or INSTALLING/REMOVING GROUP 22 BAT-
TERY BOX in this procedure of the manual.

2. Remove the existing batteries from the battery box(es).
Referto INSTALLING/REMOVING BATTERIES INTO/
FROM BATTERY BOX(ES) in this procedure of the
manual.

3. Clean the new battery terminals. Refer to CLEANING
BATTERY TERMINALS in this procedure of the manual.

4. Install the new batteries into the battery box(es). Refer

to INSTALLING/REMOVING BATTERIES INTO/FROM
BATTERY BOX(ES) in this procedure of the manual.

Cleaning Battery Terminals

WARNING
Most batteries are not sold with instructions.
However, warnings are frequently noted
on the cell caps. Read them carefully.

DO NOT allow the liquid in the battery to
come in contact with skin, clothes or other
possessions. It is a form of acid and harmful
or damaging burns may result. Should the
liguid touch your skin, wash the area IM-
MEDIATELY and thoroughly with cool wa-
ter. In serious cases or if eye contact is
made, seek medical attention IMMEDIATELY.

Examine the battery clamps and terminals for comrosion.

2. \ferify plastic caps are in place overthe battery cellholes.

Clean the terminals and inside the battery clamps by
using a battery cleaning tool, wire brush, or medium grade
sand paper.

NOTE: Upon completion, these areas should be shiny,
not dull.

4. Carefully dust off all metal particles.

INSTALLING/REMOVING GROUP
24 BATTERY BOXES (FIGURE 8)

NOTE: To remove the battery boxes from the wheelchair,
reverse the following procedure.

Installing

NOTE: FWD wheelchairs only - Remove the counter-
weight before performing this procedure. Referto REMOV-
ING/INSTALLING COUNTERWEIGHT in PROCE-
DURE 16 of this manual.

1. Verify that the ON/OFF switch on the joystick is in the
OFF position.

2. Placetwo (2) connector battery box onto the battery sub-
frame assembly with guide pins facing the inside of the
wheelchair.

3. Slide the two (2) connector battery box along the sub-
frame until its guide pins are engaged in the sub-frame
connector.

4. Secure the battery box carrying strap to the lid of the two
(2) connector battery box.

NOTE: Visually inspect to ensure the connection is prop-
erly made. Connectors MUST be fully engaged.
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PROCEDURE 9

NOTE: Make certain that the carrying strap of the first
battery box installed is positioned on top of the battery box
and will not interfere with the second battery box guide
pins during installation.

5. Place one (1) connector battery box onto battery sub-
frame.

6. Slide one (1) connector battery box along the sub-
frame until its guide pins are engaged in the connec-
tor of the two (2) connector battery box.

7. Secure the battery box carrying strap to the lid of the one
(1) connector battery box.

NOTE: Visually inspect to ensure the connection is
properly made. Connectors MUST be fully engaged.

CAUTION
The battery box retainer MUST be locked
(clipped) securely to hold the battery

boxes firmly in place or battery box con-
nectors may be damaged causing er-
ratic chair operation.

8. Pull the battery box retainer down over the end of
front battery box until it is securely clipped (locked)
into place.

*Base Frame

NOTE: Position
carrying strap on top
of battery box

Guide Pins

Battery Box
Sub-Frame

Guide Pins

Two (2) Connector

Battery Box ‘
One (1) Connector Battery Box

*Base Frame

Battery Box
Retainer Bar

*NOTE: lllustration depicts base frame for RWD and
MWD models. Batteries remove/install for the Arrow
FWD in the same manner.

FIGURE 8 - INSTALLING/REMOVING GROUP
24 BATTERY BOXES

INSTALLING/REMOVING GROUP
22 BATTERY BOX (FIGURE 9)

NOTE: This procedure is for MWD/RWD chairs ONLY.

NOTE: To install the battery box onto the wheelchair, re-
verse the following procedure.

1. Place the wheelchair in a well ventilated area where
work can be performed without risking damage to car-
peting or floor covering.

2. Vferify that the ON/OFF switch on the joystick is in the
OFF position.

3. Disconnect the battery cable from the outside of the
battery box.

4. Disconnect the battery box retention strap.
5. Remove the battery box.

6. Slide the four (4) clips that secure the battery box cover
to the battery box to the OPEN position.

NOTE: Arrows on the battery box cover point to the open
position.

7. Remove battery box cover from the battery box.

_Arrows

Battery Box
Retention Strap

FIGURE 9 - INSTALLING/REMOVING GROUP
22 BATTERY BOX
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PROCEDURE 10

WIRING HARNESS

This Procedure includes the following:

Removing/Installing the Wiring Harness
Adjusting Limit Switch

WARNING
After ANY adjustments, repair or service and BE-

FORE use, make sure that all attaching hardware
is tightened securely - otherwise injury or dam-
age may result.

REMOVING/INSTALLING THE
WIRING HARNESS (FIGURE 1)

4. Disconnectthe battery hamess/charger cable (BLUE)

from the controller connector (BLUE).

5. Remove the two mounting screws that secure the

charger cable to the mounting bracket.

6. Remove the wiring hamess.

Installing

1. For Group 24 Batteries Only - Install NEW wir-
ing harness w/bracket to the rear of the sub-frame
and torque mounting screws to 160-inch pounds
(DETAIL“A”).

2. For Group 22 and Group 24 Batteries - Secure

the charger cable to the mounting bracket with the

two (2) mounting screws. Securely tighten (DE-
TAIL “C” OR “D”).

For Group 22 and Group 24 Batteries - Con-
nect the battery harness/charger cable (BLUE) to

NOTE: This procedure is for the FWD and MWD
models ONLY. For the removing and installing the wir-
ing harness on the Arrow FWD refer to REMOVING/ 3.
INSTALLING WIRING HARNESS in PROCEDURE

W
|
R
|
N
G
H
A
R
N
E
S
S

17 of this manual.
Removing

1. Removethe battery box(es). Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES or INSTALL -
ING/REMOVING GROUP 24 BATTERY BOXinPRO-
CEDURE 9 of this manual.

2. Perform one (1) of the following:

For Group 24 Batteries - remove the two mounting
screws and locknuts that secure the wiring harness
bracket to the base frame (DETAIL “A”).

For Group 22 Batteries - cut the tie wrap that se-
cures the rear portion of the wiring hamess and joy-
stick cable to the rear of the seat frame (DETAIL “B”).

3. Perform one (1) of the following sections:

SECOND GENERATION WHEELCHAIRS
WITH MOTOR/GEARBOX ASSEMBLY
A Cut tie-wraps A and B that secure the two (2)
motor/controller connections and the controller/
wiring harness connection (BLUE connectors)
together (DETAIL “C”).

B. Cut tie-wrap C that secures the battery charger
cable, motor connector cable, controller connec-
tor cable, and wiring hamess cable to the base
frame (DETAIL “C”).

SECOND GENERATION WHEELCHAIRS
WITH GEARLESS/BRUSHLESS MOTOR

A Cut tie-wrap A that secures the battery charger
cable to the base frame (DETAIL “B”).

NOTE: For STEPS 4-6 refer to Detail “C” or “D”.

the controller connector (BLUE) (DETAIL “C” or
HDH).

4. Perform one (1) of the following sections:

SECOND GENERATION WHEELCHAIRS
WITH MOTOR/GEARBOX ASSEMBLY

A. For Group 22 and Group 24 Batteries -
Group the two (2) motor/controller connections
together along with the controller/wiring har-
ness connection (BLUE) and secure with TIE-
WRAPS A and B (DETAIL “C”).

B. For Group 22 and Group 24 Batteries - Se-
cure the Wiring Harness Cable, Battery Charger
Cable, Controller Connector Cable, and Motor
Connector Cable to the suspension arm with
TIE-WRAP C (DETAIL “C”).

SECOND GENERATION WHEELCHAIRS
WITH GEARLESS/BRUSHLESS MOTOR
OPTION:

A. For Group 22 and Group 24 Batteries - Se-
cures the battery charger cable to the base
frame with TIE-WRAP A (DETAIL “D”).

5. For Group 22 Batteries Only - Tie-wrap NEW wir-

ing harness and joystick cable to the rear of the seat
frame (DETAIL “B”).

6. Reinstall the battery box(es). Refer to INSTALLING/

REMOVING GROUP 24 BATTERY BOXES or IN-
STALLING/REMOVING GROUP 22 BATTERY BOX
in PROCEDURE 9 of this manual.
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PROCEDURE 10

DETAIL A - GROUP 24 BATTERIES
Wiring Harness

Mounting Bracket
Screws
Battery Box
Sub-Frame

Base
Frame

FRONT OF
CHAIR

NOTE: Battery box sub-frame exploded away for clari-
fication purposes only.

DETAIL B - GROUP 22 BATTERIES

Joystick
Cable

Wiring
Harness

NOTE: lllustration depicts gearless/brushless motor.
Wiring harness is secured to the rear of the seat frame
in the same manner for wheelchairs with conventional
motor/gearbox assembly.

DETAIL “C” -SECOND GENERATION

WHEELCHAIRS
Mounting
Screws
Battery
Controller () \h Charger
Connector s 9 Cable
y
Motor
Connector

Harness

Cable
Motor
Connector
Cable
Controller
Connector Votor
Controller Wiring Harness Connector
Connector Connector
(BLUE) (BLUE)

DETAIL “D” - SECOND GENERATION
WHEELCHAIRS WITH GEARLESS /BRUSHLESS

MOTOR
Wiring
Sonttler . riamess
Connector Mounting
(BLUE)  (BLUE) Screws

Charger

Cable

NOTE: There is no
need to cut this
tie-wrap.

FIGURE 1 - REMOVING/INSTALLING THE WIRING HARNESS
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PROCEDURE 10 WIRING HARNESS

ADJUSTING LIMIT SWITCH 3. Tum the wheelchair power switch on the joystick to the

NOTE: The following procedure is for high back captains NOTE: The wheelchair shotild not operate.

van seat model wheelchairs only. 4. IF wheelchair operates, proceed to the following steps
WARNING to adjust the actuator on the upper limit switch bracket:

NEVER operate the wheelchair while in any A Fully recline the back. Refer to ADJUSTING CAP-
recline position over 114° RELATIVE TO THE SEAT TAINS VAN SEAT in PROCEDURE 4 of the

FRAME. If the limit switch does not stop the OwnersManual, 1081227.

Wheelchair from operating in a rec"ne posi_ NOTE ThIS W/]Imake access lo the IlmltSW/tCh eaS/eI‘.
tion greater than 114° RELATIVE TO THE SEAT B
FRAME, DO NOT operate the wheelchair. Ad-

just the limit switch BEFORE using the wheel-

chair, otherwise injury or damage can occur.

. Loosen, but do not remove, the two (2) phillips
screws, washers and locknuts that secure the ac-
tuator to the upper limit switch bracket.

C. Slide the actuator UP (towards the top of the wheel-
1. Place the wheelchair on a level surface. chair).

W
|
R
|
N
G
H
A
R
N
E
S
S

2. Recline the captains van seat back to a 24° to achieve CAUTION
the 114° angle relative to the seat frame. Refer to AD- . .
JUSTING CAPTAINS VAN SEATinPROCEDURE 40f || PO NOT over tighten the phillips screws that
the owner’'s manual, 1081227.

secure the actuator to the upper limit switch
bracket. Damage to the actuator can occur.

NOTE: The captains van seat frame is at a 5° angle relative
to the ground. When the back angle is adjusted to 114 rela- D. Only tighten the two (2) philips screws, washers
tive to the seat, it will measure 61° relative to the ground. and locknuts that secure the actuator to the upper

NOTE: To determine 114° back angle relative to the seat limit switch bracket untilthe actuator does notmove.

frame, place a magnetic protractor (available at any hard- E. Repeat STEPS 1-3 until the wheelchair does not
ware store) on the back as shown in FIGURE 2 and adjust operate when the captains van seat back s at a 24°
the back until the magnetic protractor reads 671°. angle.

114°

24° Back
Recline Angle

Upper Limit
Switch
Bracket

Phillips 5-3/4 inches
Screws,
Washers and

Locknuts

Actuator
Magnetic Protractor - (Will read 61° when back 5 Seat Angle

recline angle is at 114° relative to the seat frame)

FIGURE 2 - ADJUSTING LIMIT SWITCH
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RETENTION STRAP/RETAINER

PROCEDURE 11

This Procedure Includes the Following:

Replacing Battery Box Retainer Bar/ Retainer Clip
-Group 24 Battery Base Frames

WARNING

After ANY adjustments, repair or service and BE-

FORE use, make sure that all attaching hardware
is tightened securely - otherwise injury or dam-

age may result.

REPLACING BATTERY BOX
RETAINER BAR/RETAINER CLIP -
GROUP 24 BATTERY BASE FRAMES
(FIGURE 1)

1. Remove the battery box. Refer to INSTALLING/RE-

MOVING GROUP 24 BATTERY BOXES in PROCE-
DURE 9 of this manual.

Replacing Retainer Clip

1. Perform one (1) the following:
A. RWD AND MWD MODELS - Remove the
mounting screw that secures the retainer clip and
shock (or rubber element) to the base frame.

B. FWD MODEL - Remove the mounting screw,
washer, spacer, and locknut that secure the re-
tainer clip to the battery box sub-frame.

2. Remove the existing retainer clip.

Perform one (1) the following:

A. RWD AND MWD MODELS - Position the NEW
retainer clip between the shock (or rubber ele-
ment) and the battery box sub-frame as shown
in FIGURE 1. Make sure the angled end of the
retainer clip is facing up.

B. FWD MODEL - Position the NEW retainer clip
between the spacer and the battery box sub-
frame as shown in FIGURE 1. Make sure the
angled end of the retainer clip is facing upwards.

WARNING
The Battery Box Retainer Bar/Retainer Clip MUST

be fastened securely in place before using the
wheelchair. Use Loctite 242 and torque to 160-
inch pounds.

4. Perform one (1) the following:

A. RWDAND MWD MODELS -Reinstall the mount-
ing screw that secures the retainer clip and shock
(or rubber element) to the base frame. Use Loctite
242 and torque to 160-inch pounds.

B. FWD MODEL - Reinstall the mounting screw,
washer, spacer, and locknut that secure the retainer
clip to the battery box sub-frame. Use Loctite 242
and torque to 160-inch pounds.

5. Reinstall the battery boxes. Refer to INSTALLING/RE-

MOVING BATTERY BOXES - GROUP 24 BATTERY
BASE FRAMES in PROCEDURE 9 of this manual.

Replacing Retainer Bar

Perform one (1) the following:

A. RWD AND MWD MODELS -Remove the two (2)
mounting screws and spacers that secure the bat-
tery box retainer bar to the base frame.

B. FWD MODELS - Remove the two (2) mounting
screws, spacers, washers, and locknuts that se-
cure the retainer bar to the battery box sub-frame.

Pull up on the battery box retainer bar to remove it from
the base frame.

Install the two (2) existing spacers through the mounting
holes in the NEW battery box retainer bar.

WARNING
The Battery Box Retainer Bar/Retainer Clip MUST be

fastened securely in place before using the wheel-
chair. Use Loctite 242 and torque to 160-inch
pounds.

4. Perform one (1) the following:

A. RWD AND MWD MODELS - Line up the NEW
battery box retainer bar and spacers with the mount-
ing holes in the battery box sub frame and the base
frame.

B. FWD MODELS - Line up the NEW battery box
retainer bar and spacers with the mounting holes in
the battery box sub frame.

5. Perform one (1) the following:

A. RWD AND MWD MODELS - Reinstall the mount-
ing screws that secure the battery box retainer bar
between battery box sub frame and the base frame.
Use Loctite 242 and torque to 160-inch pounds.

B. FWD MODELS - Reinstall the mounting screws
that secure the battery box retainer bar onto battery
box sub frame. Use Loctite 242 and torque to 160-
inch pounds.

Reinstall the both battery boxes. Refer to INSTALLING/
REMOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.
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PROCEDURE 12 WHEELS/MOTORS

RWD AND MWD MODELS

(Facing Upward)

W

H

E

E

L

S

/

M

0] Base Frame Assembly
T Battery Box Mounting
o Angled End Sub-frame Screws
R

S

N
\

Spacer
Retainer _
Clip Top of Shock Retainer
Assembly Bar
FWD MODELS
Retainer Spacer

Retainer Bar Clip

ASSEMBLED VIEW

Mounting Screws

Battery Box
Sub-Frame

FIGURE 1 - REPLACING BATTERY BOX RETAINER BAR/RETAINER CLIP - GROUP 24 BATTERY BASE FRAMES
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WHEELS/ MOTORS PROCEDURE 12

This Procedure includes the following: 2. Remove the four (4) beveled hex nuts that secure the
drive wheel assembly to the wheel hub assembly.

Replacing Pneumatic Tires/Tubes - Drive Wheels/
Casters 3. Remove existing drive wheel assembly from wheel hub.

Removing/Installing Drive Wheels Installing

Removing/Installing Drive Wheel Hub ) L )
1. Reinstall new/existing drive wheel assembly to the

Installing Wheel Lock Bracket onto Wheelchair wheel hub assembly and torque the four (4) beveled
Removing/Installing Casters hex nuts to 160-inch pounds.
Replacing Forks 2. Repeat procedure for opposite side of wheelchair, if
Motor Replacement necessary.
3. Reinstall the battery box(es). Refer to INSTALLING/
WARNING REMOVING GROUP 24 BATTERY BOXES or IN-

After ANY adjustments, repair or service and BEFORE STALLING/REMOVING GROUP 22 BATTERY

use, make sure all attaching hardware is tightened BOXES in PROCEDURE 9 of this manual.
securely - otherwise injury or damage may result.

CONVENTIONAL MOTOR WITH GEARBOX

Gearbox Drive Shaft

CAUTION
As with any vehicle, the wheels and tires should
be checked periodically for cracks and wear
and should be replaced.

Drive Wheel Assembly

Four (4)

REPLACING PNEUMATIC TIRES/ povaled
TUBES - DRIVE WHEELS/CASTERS Wheel Hub
WARNING *Washer\ Assembly

DO NOT use your wheelchair unless it has the
proper tire pressure (p.s.i.). DO NOT overinflate the
tires. Failure to follow these suggestions may cause
the tire to explode and cause bodily harm. *NOTE: It is not required to remove the locknut and
If tires are pneumatic, replacement of tire or tube | washer to remove the drive wheel.

MUST be performed by an authorized Invacare _
dealer or qualified technician. GEARLESS/BRUSHLESS MOTOR

NOTE: If drive wheels or casters are pneumatic, under-in-

flation causes excessive wear which resuits in poor perfor-

mance of the tires. Drive Wheel
Assembly

[ ocknut

REMOVING/INSTALLING DRIVE
WHEELS (FIGURE 1)

CAUTION
Perform the following procedure in a designated
work area to prevent damage to flooring (car- - Wheel Hub

peting, tile, etc.). ///; Assembly
Removing X
1. Remove the battery box(es). Refer to INSTALLING/

REMOVING GROUP 24 BATTERY BOXES or IN- 10U/ (4) Beveled Hex Nuts
STALLING/REMOVING GROUP 22 BATTERY  FIGURE 1 - REMOVING/INSTALLING DRIVE WHEELS
BOXES in PROCEDURE 9 of this manual.
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PROCEDURE 12

WHEELS/MOTORS

REMOVING/INSTALLING DRIVE
WHEEL HUB (FIGURE 1)

NOTE: This procedure can only be performed on sec-
ond generation storm wheelchairs with the conven-
tional motor/gearbox assembly. On second genera-
tion storm wheelchairs with the gearless/brushless
motor, the drive wheel hub CANNOT be removed.
Return motor to manufacturer for service.

Removing

1.  Remove the drive wheel from the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in this
procedure of the manual.

2. Remove the locknut, washer, keystock and existing
drive wheel hub from the drive shaft of the gearbox.

Installing

1. Position the keystock on the gearbox drive shaft.

CAUTION
DO NOT apply more than a one (1)-inch (in length)
thin film of anti-seize compound to the drive shatt.

Applying more than one (1)-inch (in length) can
cause the anti-seize compound to leak resulting
in damage to flooring (carpet, tile, etc.).

2. Apply athin film of anti-seize compound one (1) inchiin
length to the end of the drive shaft.

3. Reinstall drive wheel hub onto the gearbox drive shaft.

NOTE: While installing the drive wheel hub onto the drive
shaft, spin the drive wheel hub to evenly distribute the anti
seize compound over the entire drive shaft.

4. Reinstallthe washer and locknut and torque locknut to
45 foot pounds (540-inch pounds).

5. Reinstall the drive wheel assembly to the wheelchair.
Referto REMOVING/INSTALLING DRIVE WHEELS
in this procedure of the manual.

6. Repeat procedure for the opposite side of the wheel-
chair, if necessary.

INSTALLING WHEEL LOCK BRACKET
ONTO WHEELCHAIR (FIGURE 2)

NOTE: This procedure only pertains to second gen-
eration storm wheelchairs with the conventional mo-
tor and gearbox. On second generation storm wheel-
chairs with the gearless/brushless motor, the wheel
lock bracket is not required.

1. Remove the two (2) mounting screws closest to the large
wheel that secure the gearbox to the suspension am.

2. Lineupmounting holes inthe wheel lock mounting bracket
with the gearbox mounting holes in the suspension am.

3. Apply Loctite 242 to the two (2) mounting screws.

4. Reinstall the two (2) mounting screws into the mounting
holes of the wheel lock mounting bracket and gear box
and torgque to 75-inch pounds.

5. Repeat STEPS 1-4 for opposite wheel lock bracket.

6. Adjust the wheel locks. Refer to ADJUSTING WHEEL
LOCKS in PROCEDURE 9 of the owner's manual,

1081227.
Mounting Wheel L_ock
Screws Mounting

Bracket
Suspension

Arm

FIGURE 2 - INSTALLING WHEEL LOCK BRACKET
ONTO WHEELCHAIR
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WHEELS/MOTORS

PROCEDURE 12

REMOVING/INSTALLING CASTERS
(FIGURE 3)

WARNING
DO NOQOT use your power wheelchair unless it has
the proper tire pressure (p.s.i.). DO NOT over-inflate

the tires. Failure to follow these suggestions may
cause the tire to explode and cause bodily harm.
The recommended tire pressure is listed on the side
wall of the tire.

Periodically, the tires will need to be replaced due to wear or
puncture.

Removing Casters

1. Remove the mounting screw, spacers and locknut that
secure the existing caster to the fork.

2. Remove the existing caster from the fork.

Installing Casters

1. Position the new/existing caster into the fork.

2. Reinstall the mounting screw, spacers and locknut that
secure the caster to the fork.

3. Torque locknut to 10-foot pounds (120-inch) pounds.
4. Loosen the locknut 1/8 of a tum.
5. Move the caster side to side.

NOTE: Ifthe caster moves side to side, tighten the locknut
slightly. Repeat STEP 4 until there is no side to side move-
ment of the caster.

8-INCH
Mounting
: Screw

6-INCH

Locknut

Mounting

Screw Spacers

Spacers

FIGURE 3 - REMOVING/INSTALLING CASTERS

REPLACING FORKS (FIGURE 4)

1. Remove the caster from the existing fork. Refer to
REMOVING/INSTALLING CASTERS in this proce-
dure of the manual.

Remove the head tube cap.
Remove the locknut and nylon washer.

Drop the existing fork out of the caster head tube.

ok~ 0D

Slide the new fork into the caster head tube.

NOTE: Check bearing assemblies. Replace if necessary.
6. Ensure newfork slides completely into caster headtube.
7. Install nylon washer and secure with locknut.

WARNING

Improper positioning of the washer will prohibit the
free movement of the forks.

8. Install the caster onto the new fork. Refer to REMOV-
ING/INSTALLING CASTERS in this procedure of the

manual.

9. Adjust the forks. Refer to ADJUSTING FORKS in
PROCEDURE 9 of the owner’s manual, 1081227
O— Dust Cover

QTQ— Locknut

, ?\ Nylon Washer

| ™~ Caster Headtube

F;K%
FIGURE 4 - REPLACING FORKS
REMOVING/INSTALLING THE

MOTOR (CONVENTIONAL MOTOR
WITH GEARBOX) (FIGURE 5)

Removing

RWD AND MWD MODELS.
1. Disconnect the right and/or left motor connector from
the controller.

2. Remove the two (2) allen screws and washers that
secure the motor to the gearbox.

CAUTION

DO NOT damage the motor/gearbox coupling.

3. Carefully pull the motor away from the gearbox.

ARROW FWD MODEL.

1. Remove the front shroud. Refer to REMOVING/IN-
STALLING SIDE SHROUDASSEMBLY in PROCE-
DURE 17 of this manual.

2. Remove the counterweight. Refer to REMOVING/
INSTALLING COUNTERWEIGHT in PROCEDURE
17 of this manual.

3. Removethe battery box(es). Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PROCE-
DURE 9 of this manual.
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PROCEDURE 12 WHEELS/MOTORS

4. Remove the two (2) mounting screws, spacers, and 8. Install the battery box(es). Refer to INSTALLING/RE-
washers that secure the MKIV controller to the base MOVING GROUP 24 BATTERY BOXES in PROCE-

W frame. Set MKIV controller onto ground/floor. DURE 9 of this manual.
H NOTE: STEPS 5, 6, and 7 are necessary to obtain 9. Install the counterweight. Refer to REMOVING/IN-
(W easier access to the motor/controller connection. STALLING THE COUNTERWEIGHT in PROCE-
=l 5 Remove the mounting screw and spacer that secure DURE 17 of this manual.
L the top of the shock to the base frame. 10. Installthe front shroud. Referto REMOVING/INSTALL -
? 6. Loosen, DO NOT remove, the mounting screw that se- IrrI:I;E ; ONT SHROUD in PROCEDURE 17 of this
M cures the bottom of the shock to the suspension am. ARROW EWD MODEL ONLY
o ]7 Rotate top of shock toward the inside of the wheelchair. FBr:rfvee o Mounting Screw
T Disconnect the motor connector from controller. (REMOVE)
(ol 9. Remove the two (2) allen screws and washers that Spacer
R secure the motor to the gearbox.
S CAUTION .
DO NOT damage the motor/gearbox coupling. v 2
10. Carefully pull the motor away from the gearbox. < v F — Washer
Installin . ’
J _ Suspension”  pMounting Screw Mounting
1. Perform one (1) of the following: Am (Loosen, DO NOT Screws
A. For RWD and MWD perform STEPS 2-3. REMOVE)
2. Perform the following: M =3
A. Inspect the coupling for wear and damage. If dam-
age is evident, replace coupling. Motor
B. Install coupling onto gearbox input shaftinserting cou- onnector

pling drive plate onto slot on shaft.

C. Carefully align motor and coupling and place motor
against gearbox.

D. Withmotoragainst gearbox, tum gearbox drive shaft Motor Connector
until the coupler seats into gearbox.

NOTE: When properly aligned, motor will be seated into
gearbox.

E. Install two (2) allen screws. Use Loctite 242, tighten ’
Allen 2

allen screws evenly and then torque to 75-inch Ibs. Gearbox

3. Reconnect right and/or left motor connector to controller.

4. Rotate the top of the shock of the shock toward the inside
of the wheelchair.

5. Installthe mounting screw and spacer that secure the top
of the shock to the base frame. Torque to 156 - inch

pounds. *NOTE: The following slot locations must line up for proper

6. Tighten the mounting screw that secures the bottom of  installation: Slots on coupling of motor; the slots on the
the shock to the suspension am. Torque to 156 -inch  coupling and the slots on the gearbox.

pounds. FIGURE 5 - REMOVING/INSTALLING THE MOTOR -
7. Install the two mounting screws that secure the MKIV CONVENTIONAL MOTOR/GEARBOX FOR RWD,
controllertothe base frame. Torque to 156 - inch pounds. MWD AND FWD MODELS
58

Download from Www.Somanuals.com. All Manuals Search And Download.



WHEELS/MOTORS

PROCEDURE 12

REMOVING/INSTALLING THE
MOTOR (GEARLESS/BRUSHLESS
MOTOR) (FIGURE 6)

Removing

1. Remove the battery box(es). Refer to INSTALLING/
REMOVING GROUP 24 BATTERY BOXES or IN-
STALLING/REMOVING GROUP 22 BATTERY
BOXES in PROCEDURE 9 of this manual.

2. Unthread the mounting screws that secure the wiring
hamess connector to the motor (DETAIL “A”).

3. Unplug the wiring hamess connector from the motor.

4. If necessary, remove the group 22 battery box tray.
Referto REMOVING/INSTALLING GROUP 22 BAT-
TERY BOX TRAY in PROCEDURE 16 of this
manual.

5. Remove the drive wheel from the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in this
procedure of the manual.

6. Note the mounting position of the motor on the sus-
pension arm before removing the motor.

7. Loosen adjustment screw that secures the motor lock
lever in place on the brake release shaft.

NOTE: Alignment pin is located inside of bushing guide
on the suspension arm.

8. Remove the mounting screw and washer that se-
cure the alignment pin in place.

9. Slide the alignment pin back out of the end of the
motor lock lever.

10. Remove the four (4) mounting screws and washers
that secure the motor to the suspension arm.

11. Remove motor with motor lock lever from suspen-
sion arm.

12. If replacing motor, remove the motor lock lever from
the brake release shaft of the existing motor.

Installing

NOTE: Do not tighten adjustment screw of motor lock le-
ver until motor is secured in place on the suspension arm.

1. If necessary, install motor lock lever onto new brake
release shaft of motor.

2. Position the new/existing motor with motor lock lever
onto the suspension arm in the mounting position
noted from STEP 4 of REMOVING THE GEARLESS/
BRUSHLESS MOTOR in this procedure of the
manual.

10.

1.

Secure motor to the suspension arm with existing
four (4) mounting screws. Torque to 13 foot/pounds.

Slide the motor lock lever along brake release shaft
until the end is flush with the bushing guide.

Slide alignment pin, located inside of bushing guide,
into the end of the motor lock lever and secure in
place with existing mounting screw and washer. Se-
curely tighten.

Secure motor lock lever in place on the brake re-
lease shaft with existing mounting screw.

Install the drive wheel from the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in this
procedure of the manual.

If necessary, install the group 22 battery box tray. Re-
fer to REMOVING/INSTALLING GROUP 22 BAT-
TERY BOX TRAY in PROCEDURE 16 of this
manual.

Plug the wiring harness connector into the motor.

Secure the wiring harness connector to the motor
with the existing two (2) mounting screws.

Remove the battery box(es). Refer to INSTALLING/
REMOVING GROUP 24 BATTERY BOXES or IN-
STALLING/REMOVING GROUP 22 BATTERY
BOXES in PROCEDURE 9 of this manual.
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PROCEDURE 12 WHEELS/MOTORS

Brake Release Shaft

Guide

\I’-Iv Bushing *Alignment Pin

E Mounting Screw
E Washer

L

S

/ Washer
M

(@)

T Motor

(o) A Mounting
R Screw
S Suspension &

Am R

Washer )
Mounting

Screws

DETAIL “A”

Motor Lock

Mounting Screws Lever

Adjustment
Screw

Motor

Mounting Wiring Hamess
Screws Connector

*NOTE: Alignment pin exploded away suspension arm for clarification purposes only.
FIGURE 2 - REMOVING/INSTALLING MOTOR - GEARLESS/BRUSHLESS
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ELECTRONICS

PROCEDURE 13

This Procedure Includes the Following:

Repositioning MKIV Joystick - Van Seat Models
Removing/Installing MKIV Controller

WARNING
After ANY adjustments, repair or senvice and BEFORE

use, make surethat all attaching hardware istightened
securely - otherwise injury or damage may resuilt.

REPOSITIONING MKIV JOYSTICK -
VAN SEAT MODELS (FIGURE 1)

1. Tum the lever on the adjustment lock to release the
adjustment lock from joystick mounting tube.

2. Remove the joystick mounting tube from wheelchair.

3. Remove the three (3) hex bolts, spacers and locknuts
that secure joystick mounting bracket to ammrest plate.

4. Remove the phillips screws that secures the front of the
ammrest pad to the amrest plate.

5. Remove the phillips screw that secures the rear of the
armmrest pad and armrest insert to the amrrest plate.

6. Remove the amrest pad from the ammrest plate.

7. Remove the lug bolt, washers and locknut that secure
the existing armrest plate to the amrmrest weldment.

8. Repeat STEPS 4-7 for opposite side of the wheelchair.

9. Position amrest plate with joystick mounting holes on
desired side of armrest weldment and secure with lug
bolt, washers and locknut. Refer to FIGURE 1 for cor-

rect hardware orientation.

10. Position armrest plate without joystick mounting holes
on opposite side of the armrest weldment and secure
with lug bolt, washers and locknut. Refer to FIGURE
1 for correct hardware orientation.

Armrest Plate  Lug Bolt (STEPS 7, 9)

Armrest Insert Locknuts
Phillips Screw (STEPS 3,16)
(STEPS 5,13)
Locknut
(STEPST, ) Armrest
Washer Pad
(STEPS 7,9)
Hex Bolts y
(STEPS 3, 16) g’h////ps
crews
(STEPS 4,
14)
Armrest
Joystick Mounting Washers Weldment  Spacers

Bracket (STEPS 3,16) (gTEPS 7, 9) (STEPS 3, 16)

FIGURE 1 - REPOSITIONING MKIV JOYSTICK -
VAN SEAT MODELS

11. Position the armrest pad on the armrest plate.

12. Line up the mounting holes in the armrest insert, arm-
rest plate and armrest pad.

13. Reinstall rear phillips screw through the armrestinsert,
armrest plate and armrest pad and tighten securely.

14. Reinstall the front phillips screw into the armrest plate
and new armrest pad and tighten securely.

15. Repeat STEPS 11-14 for opposite side of wheelchair.

16. Install the three (3) hex bolts, spacers and locknuts
that secure the joystick mounting bracket to the arm-
rest plate.

17. Slide the joystick mounting tube through the joystick
mounting bracket to the desired position.

18. Secure the adjustment lock to the joystick mounting
tube by tuming the lever on the adjustment lock.

REMOVING/INSTALLING MKIV
CONTROLLER (FIGURE 2)

RWD and MWD Models

REMOVING.
1. Remove the shroud that covers the MKIV controller.
2. Disconnectthe left/right motor leads and battery leads.

3. Remove the two (2) hex bolts that secure the existing
MKIV controller to the wheelchair.

4. Remove existing MKIV controller from the wheelchair.

5. Remove the three (3) mounting screws that secure
the mounting plate to the MKIV controller.

INSTALLING.

1. Installthe three (3) mounting screws into the mounting
plate and secure to the MKIV controller.

2. Secure the new/existing MKIV controller to the wheel-
chair with two (2) hex bolts.

3. Connect the left/right motor leads and battery leads

. \\\\ B\),\)i/
~. RN e
O 8 - Mounting
U
\‘\ %\\\\ Plate
oy
~o |

Mounting Screws

MKIV Controller \ ‘

NOTE: Controller for gearless/brushless motor re-
moves in the same manner.

FIGURE 2 - REMOVING/INSTALLING MKIV
CONTROLLER
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PROCEDURE 13

ELECTRONICS

Arrow Fwd Model
REMOVING.

1.

10.
1.
12.

13.

Remove the front shroud. Refer to REMOVING/IN-
STALLING FRONT SHROUD in PROCEDURE 17 of
this manual.

Remove the counterweight. Refer to REMOVING/IN-
STALLING COUNTERWEIGHT in PROCEDURE 17
of this manual.

Remove the battery box(es). Refer to INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PROCE-
DURE 9 of this manual.

Disconnect the joystick cable from the top of the control-
ler.

Disconnect the battery wiring hamess and controller con-
nection.

Remove the two (2) mounting screws, spacers, wash-
ers, and locknuts that secure the MKIV controller to the
base frame. Set MKIV controller onto ground/ffloor.

Remove the mounting screw and spacer that secure the
top of right shock to the base frame.

Loosen, DO NOT remove, the mounting screw that se-
cure the bottom of the right shock to the suspension am.

Rotate top of right shock toward inside of the wheelchair.
Disconnect right hand motor/controller connection.
Rotate top of right shock back into position.

Loosely install mounting screw through top of shock and
into base frame. DO NOT tighten at this point.

To disconnect left hand motor/controller connection, per-
form STEPS 5-8 for opposite side of controller.

Shock

Bottom Mounting
Screw

INSTALLING.

1.

o N o o

10.

1.
12.

13.

14.

15.

Connect left hand motor/controller connection of NEW
controller.

Rotate top of left shock into position.

Secure top of left shock to base frame with washer and
mounting screw. Torque to 360 - inch pounds.

Remove mounting screw and washer that secure the top
of the right shock to the base frame.

Rotate shock toward inside of wheelchair.
Connect right hand motor/controller connection.
Rotate shock back into position.

Secure top of right shock to base frame with washer and
mounting screw. Torque to 156 - inch pounds.

Torque the bottom mounting screw of each shock to 160
- inch pounds.

Secure the MKIV controller to the base frame with the
two (2) existing mounting screws, spacers, washers, and
locknuts.

Connect the joystick cable to the top of the controller.

Connect the battery wiring hamess and controller con-
nection.

Installthe battery box(es). Referto INSTALLING/REMOV-
ING GROUP 24 BATTERY BOXES in PROCEDURE

9 of this manual.

Installthe counterweight. Referto REMOVING/INSTALL -
ING COUNTERWEIGHT in PROCEDURE 17 of this

manual.

Install the front shroud. Refer to REMOVING/IN-
STALLING FRONT SHROUD in PROCEDURE 17

of this manual.
Top Mounting

Screw and
Washer

Spacer Washer

Mounting
Screw

-

Controller

FIGURE 2 - REMOVING/INSTALLING MKIV CONTROLLER - ARROW FWD MODEL
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RECLINER PROCEDURE 14

This Procedure Includes the Following: 9. Secure limit syvitch sensor to the seat frame with the
— — - two (2) mounting screws and washers.

Positioning Limit Switch 10. Secure the wire retainer onto the INSIDE of the seat
Adjusting Limit Switch frame with the mounting screw.
Replacing Recliner Cable Assemblies 11. Tie wrap the limit switch wire to the seat frame. R
Replacing/Adjusting Gas Cylinders 12. Adjust the_ Iimifc switch. Refer to ADJUSTING LIMIT E
Changing Back Height SWITCH in this procedure of the manual. c

. Mounting Screws (DO Limit Switch Sensor |l
Changing Seat Depth NOT Over Tighten) I
Changing Seat Width N
Installing/Replacing Adjustable 16 to 19-inch Deep Washers E
Recliner Seat Frame onto Arrow or X Base R

WARNING

After ANY adjustments, repair or service and BEFORE { / Mounting > Q\N o

use, make sure that all attaching hardware is tight- 1 Screws =z

ened securely - otherwise injury or damage may 7N ‘

result. & Aijs‘»\w""/ Wire

4 %\(‘J 47 "\_Retainer

POSITIONING LIMIT SWITCH Seat w\}i Actuator
(FIGURE 1) Frame ' '
NOTE: The battery charger connector, as well as, the limit Limit Gqs Cylinder Mounting Screws
switch are factory set on the RIGHT side of the wheelchair. o .. Pivot Block (DO NOT

However, they can be positioned on either side for user

Actuat Overtighten
convenience. The limit switch MUST BE posttionedonthe ~ S€nsor  Washers - Actuator ghten)

same side as the battery charger connector. FIGURE 1 - POSITIONING LIMIT SWITCH
1. C_ut the two (2) tie wraps that secure the limit switch
wire o the seat frame. ADJUSTING LIMIT SWITCH

2. Remove the two (2) mounting screws and washers  (FIGURE 2)
that secure the actuator to the gas cylinder pivot block.
WARNING
NEVER operate the wheelchair while in any re-
cline position over 105° RELATIVE TO THE SEAT
FRAME. If the limit switch does not stop the wheel-
chair from operating in arecline position greater

3. Position actuator on opposite gas cylinder pivot block.

CAUTION
DO NQOT over tighten the mounting screws that se-

cure the actuator to the pivot block. Damage to
actuator will occur.

4. Secure the actuator to the pivot block with the two (2)
mounting screws and washers. DO NOT overtighten.

than 105° RELATIVE TO THE SEAT FRAME, do not
operate the wheelchair. Adjust the limit switch
BEFORE using the wheelchair, otherwise injury
or damage can occur.

5. Remove the mounting screw that secures the wire
retainer to the inside of the seat frame.

6. Remove the two (2) mounting screws and washers
that secure the limit switch sensor to the seat frame.

7. Tum limit switch sensor over so opposite side is facing
up and the wire is on the INSIDE of the seat frame.

1. Recline the back of the wheelchair until the gas cylin-
der rod measures 3-21/32 of an inch.

2. Tum the power of the joystick to the ON position.

NOTE: ALL segments ofthe bar graph on the joystick should
start to flash on and off and the wheelchair should not op-
erate.

8. Position the limit switch sensor onto the opposite side 3
of the seat frame. '

IF the wheelchair operates, proceed to the following
steps to adjust the actuator on the gas cylinder pivot

CAUTION block:
DO NOT over tighten the mounting screws that A. Loosen, but do not remove, the two (2) mounting

secure the limit switch sensor to the seat frame. screws and washers that secure the actuator to
Damage to the limit switch sensor will occur. the gas cylinder pivot block.
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RECLINER

B. Slide actuator UP (towards top of the wheelchair).

CAUTION
DO NOT over tighten the mounting screws that

secure the actuator to the pivot block. Damage
to the actuator will occur.

C. Only tighten the two (2) mounting screws and
washers that secure the actuator to the gas cylin-
der pivot block until the actuator does not move.

D. Repeat STEPS 1 and 2 until the wheelchair does
not operate when the gas cylinder rod is 3-21/32-
inch long.

POSITION OVER
105° RELATIVE TO

Rod Measures
3-21/32-inches

Mounting Screws and Washers
(DO NOT Over-Tighten)

Actuator

Gas Cylinder
Pivot Block

FIGURE 2 - ADJUSTING LIMIT SWITCH

REPLACING RECLINER CABLE
ASSEMBLIES (FIGURE 3)

NOTE: There are three (3) different cable lengths de-
pending on back height:

CABLE LENGTH BACK HEIGHT
Short 18-1/2 and 20-inches
Medium 22 and 24-inches
Long 26-inches

WARNING

Replace ONE (1) recliner cable assembly at a
time to avoid injury.

1. Cutthe tie wraps that secure the existing recliner cable
assembly to the back cane.

2. Remove the pan screw that secures the handle of
the existing recliner cable assembily to the back cane.

3. Loosen the jam nut on the gas cylinder rod.

4. Remove the mounting screw, washer, nylon wash-
ers and locknut that secure the TOP of the gas cylin-
der to the mounting bracket on the back cane.

5. Unscrew the gas cylinder from the operator of the
existing recliner cable assembly but do not remove
the gas cylinder from the pivot block.

6. Remove the operator of the existing recliner cable
assembly from the pivot block.

7. Make sure the threads of the gas cylinder rod are
flush with the inside of the pivot block.

8. With the operator of the NEW recliner cable assem-
bly on the inside of the recliner seat frame, line up the
mounting hole in the operator of the new recliner cable
assembly with the gas cylinder rod.

CAUTION

DO NOT force the gas cylinder rod into the op-
erator of the recliner cable assembly.

DO NOT cross thread the operator of the recliner

cable assembly with the gas cylinder.

If slack in the recliner cable or movement in the
operator of the cable assembly can not be elimi-
nated, DO NOT use the recliner cable assembly.

9. Screw the NEW gas cylinder into the operator of the
cable assembly until the jam nut sits on the pivot block,
there is no slack in the recliner cable and there is no
movement in the operator of the recliner cable as-

sembly.
Mounting Bracket
Pan Screw
Handle jounting Screw
Washer
Nyilon o
Washers Locknut

Gas Cylinder
Tie

Wraps %) >~ Back Cane
Cable J/]
Operator 7]

s
Gas Cy/inder

No Slack
in Cable

Cable
Snapped
into Slot

mm Handle

Cable Fitting
Seated Properly

NO Movement in Operator
of the Recliner Cable
Assembly

FIGURE 3 - REPLACING RECLINER CABLE ASSEMBLIES
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10. Visually inspect the handle to make sure that the cable
is snapped completely into slot in handle and cable fit-
ting is seat properly in the handle.

11. Reinstall the mounting screw through the mounting
bracket of the back cane, nylon washer, gas cylinder,
nylon washer, mounting bracket and washer and se-
curely tighten with the existing locknut. Torque to 75-
inch pounds.

12. Line up the mounting hole in the handle of the recliner
cable assembly with the mounting hole in the back cane.

13. Insert the pan screw through the handle of the recliner

cable assembly and the back cane and torque to 9-inch
pounds.

14. Tie wrapthe recliner cable assembly to the recliner back
cane.

15. Adjust the gas cylinder. Refer to ADJUSTING GAS
CYLINDERS in this procedure of the manual.

REPLACING/ADJUSTING GAS
CYLINDERS (FIGURE 4)

WARNING
Replace ONE (1) gas cylinder at a time to avoid
injury.

Both gas cylinders MUST be operational and ad-
justed properly BEFORE using the recliner. DO NOT
operate the recliner if only one (1) ofthe gas cylin-
ders is operational or adjusted propetly.

Replacing Gas Cylinder

1.  Remove the mounting screw, washer, nylon washers
and locknut that secure the TOP of the gas cylinder to
mounting bracket on back cane.

2. Loosen the jam nut on existing gas cylinder rod.

3. Unscrew the existing gas cylinder from the operator of
the recliner cable assembly and the pivot block and
remove the existing gas cylinder from the wheelchair.

4. Screw cylinder rod of the NEW gas cylinder into the
pivot block until the threads of the cylinder rod are flush
with inside of pivot block (FIGURE 4).

5. With the operator of the recliner cable assembly on
the inside of the recliner seat frame, line up the mount-
ing hole in the operator of the recliner cable assembly
with the new gas cylinder rod.

CAUTION
DO NOT force the gas cylinder rod into the opera-
tor of the recliner cable assembly.

DO NQT cross thread the operator of the recliner
cable assembly with the gas cylinder.

If slack in the recliner cable or movement in the operator of
the cable assembly can not be eliminated, DO NOT use
the recliner cable assembly.

6. Screw the NEW gas cylinder into the operator of the
cable assembly until the jam nut sits on the pivot block,
there is no slack in recliner cable and there is no move-
ment in the operator of the recliner cable assembly.

7. Visually inspect the handle to make sure that the cable
is snapped completely into slot in handle and cable
fitting is seat properly in the handle.

8. Press the operator of the recliner cable assembly to
extend the NEW gas cylinder.

9. Line up the mounting holes of the NEW gas cylinder
and the bracket of the back cane.

10. Reinstall the mounting screw through the mounting
bracket of the back cane, nylon washer, NEW gas
cylinder, nylon washer, mounting bracket and washer
and securely tighten with the existing locknut. Torque
to 75-inch pounds.

11. Adjust the NEW gas cylinders. Refer to ADJUSTING
GAS CYLINDERS in this procedure of the manual.

Mounting Bracket

Mounting
Screw

Washer
Locknut

Gas Cylinder

Rod No Slack

in Cable

<" Gas Cylinder-
Gas

Rod Threads
Cylinder Pivot Block
NO Movement in Operator
Cable _ of the Recliner Cable
Snapped Assembly
into Slot

Cable Fitting — Handle

Seated Properly
FIGURE 4 - REPLACING/ADJUSTING GAS CYLINDERS
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RECLINER

Adjusting Gas Cylinder

1.

To adjust the LEFT gas cylinder: Squeeze the handle
of the RIGHT recliner cable assembly and try to re-
cline the back. The back should not recline.

If the LEFT side of the back releases without
squeezing the handle of the LEFT recliner cable
assembly, perform the following steps:

A. Finger tighten the jam nut on the rod of the gas
cylinder until it bottoms out on the rod of the
cylinder (FIGURE 4).

B. Turn the jam nut on the LEFT gas cylinder
COUNTERCLOCKWISE approximately one-
half (1/2) revolution.

NOTE: The gas cylinder rod will tum.

C. Repeat STEP 1.

D. Repeat STEP B untilthe LEFT side of the back
DOES NOT recline.

3. To adjust the RIGHT gas cylinder: Repeat STEPS

1 and 2 for the LEFT handle of the cable assembly.
CAUTION

6. Tumn the spreader bar on the existing back canes
CLOCKWISE (toward back upholstery) and remove
the spreader bar from the existing back canes.

7. Loosely install the spreader bar onto the NEW back
cane handles by rotating the spreader bar COUN-
TERCLOCKWISE (away from the back canes).

NOTE: Ifthe spreader bar does not thread onto the back
canes, do not force. Tum the spreader bar around and
repeat STEP 7.

8. Line uptwo (2) bottom mounting holes of back canes
with the two (2) mounting holes in the seat frame.

WARNING
The back canes MUST be fastened se-
curely to the seat frame BEFORE using the

wheelchair. Torque mounting screws to
156-inch pounds.

9. Reinstall the mounting screw, washer and locknut
through the back cane and seat frame mounting holes
and torque to 156-inch pounds.

10. Reinstall the mounting screw through the mounting
bracket of the back cane, nylon washer, mounting

Damage to the gas cylinder rod WILL oc-
cur if the following steps are NOT followed

when the jam nut is torqued against the
pivot block.

1.

hole in the TOP of the gas cylinder, nylon washer,
mounting bracket and washer and securely tighten
with the existing locknut. Torque to 75-inch pounds.

Reinstall the recliner cable assemblies onto the back

Using NO LARGER than 1/4-inch wide, fine toothed
pliers, wrap masking tape around the teeth of the
pliers two (2) or (3) revolutions.

Using NO excessive force, hold the gas cylinder
rod just above the jam nut.

While holding the gas cylinder rod and usinga 17mm
wrench, turn the jam nut CLOCKWISE and torque
the RIGHT and LEFT jam nuts against the RIGHT
and LEFT pivot blocks to 156-inch pounds.

CHANGING BACK HEIGHT
(FIGURE 5)

1.

Press the push pins on the headrest extension tubes
in and remove headrest extension from back canes.

Remove the recliner cables from the back canes.
Referto REPLACING RECLINER CABLE ASSEM-
BLIES in this procedure of the manual.

Remove the mounting screws, washers and lock-
nuts that secure the TOP of the gas cylinders to the
mounting bracket on the back canes.

Remove the mounting screws, washers and lock-
nuts that secure the back canes to the seat frame.

Remove the existing recliner back assembly from
the wheelchair.

canes. Refer to REPLACING RECLINER CABLES
in this procedure of the manual.

Extension
Tube

Spreader

Bar : Mounting
1 Mounting Screw
/ g
| Bracket ' Washers
Push L s :/ Locknut
Pin 1

Mounting

FIGURE 5 - CHANGING BACK HEIGHT
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NOTE: There are three (3) different cable lengths depending
on back height:

BACKHEIGHT (ininches) 1841/2,20 | 22,24 2
CABLELENGTH Short | Medium | Long

NOTE: New recliner cables will be needed if back height is
changedto a height not within the length of the original cable.

12. Install the NEW back upholstery onto the back canes.

13. Install the ten (10) or twelve (12) mounting screws
(depending on back height) that secure the back up-
holstery to the recliner back canes.

14. Reinstall headrest extension onto recliner back canes.

15. Adjust the tautness of the back and headrest uphol-
stery. Refer to ADJUSTING BACK OR HEADREST
UPHOLSTERY in this procedure of the manual.

CHANGING SEAT DEPTH (FIGURE 6)

NOTE: 16-inch, 17-inch, 18-inch or 19-inch seat depths CAN
NOT be increased to 20-inches or deeper. If needing to in-
creaseto a seat depth of 20-inches or deeper; the base frame
MUST be converted from a STANDARD base frame to a
LONG base frame as well.

NOTE: 20-inch, 21-inch or 22-inch seat depths CAN NOT
be decreasedto 19-inches orless. Ifneeding to decrease to
a seat depth of 19-inches or less, the base framme MUST be
convertedfrom a LONG base frame to a STANDARD base
frame.

To adjust seat depth of wheelchair, use following guidelines:

If the current seat depth is an ODD number, i.e., 17-inches,
19-inches or 21-inches, the seat depth CANNOT be IN-
CREASED without changing the seat frame. Refer to IN-
STALLING/REPLACING ADJUSTABLE 16 TO 19-INCH
DEEP RECLINER SEAT FRAME ONTO ARROW OR X
BASE FRAMES in this procedure of the manual.

If the current seat depth is an ODD number, i.e., 17-inches,
19-inches or 21-inches, the seat depth can be DECREASED
by 1-inch by installing a 1-inch shorter seat pan. Refer to the
following procedures:

Ifthe current seat depth is an EVEN number, i.e., *16-inches,
18-inches, 20-inches or 22-inches, the seat depth CANNOT
be DECREASED without changing the seat frame. Referto
INSTALLING/REPLACINGADJUSTABLE 16 TO 19-INCH
DEEP RECLINER SEAT FRAME ONTO ARROW OR X
BASE FRAME in this procedure of the manual.

*NOTE: 16-inch seat depth is the smallest seat depth avail-
able on recliner seat frames.

If the curent seat depthis an EVEN number, i.e., 16-inches,
18-inches, 20-inches or *22-inches, the seat depth can be
INCREASED by 1-inch by installing a 1-inch deeper seat
pan. Refer to the following procedures:

*NOTE: 22-inch seat depth is the deegpest seat depth avail-
able on recliner seat frames.

Seat Pan Removal/Replacement Procedures:

1. Remove the seat cushion from the wheelchair.

2. Remove the six (6) mounting screws and locknuts
that secure seat pan, seat positioning strap to the
seat frame.

3. Install new 1-inch deeper/shorter seat pan onto seat
frame.

4. Reinstall the mounting screws, spacers and lock-
nuts and torque to 75-inch pounds.

5. Remove the protective strips on the seat pan and
reinstall the seat cushion onto the seat pan.

NOTE: Clean upholstery with a warm damp cloth and mild
detergent to remove superficial Soil.

WARNING

Laundering or moisture will reduce the flame
retardation of the upholstery.

Hex Screws

N

Seat Seat Pan

Positioning

Seat
Frame

10 Locknuts
FIGURE 6 - CHANGING SEAT DEPTH

CHANGING SEAT WIDTH

To change seat width, the seat frame must be changed to
the desired width. Refer to INSTALLING/REPLACINGAD-
JUSTABLE 16 TO 19-INCH DEEP RECLINER SEAT
FRAME ONTO ARROW OR X BASE FRAME in this
procedure of the manual.

NOTE: If changing the seat width of the wheelchair, the
back and headrest upholstery, seat pan and cushion also
need to be changed.

NOTE: Ifchanging the seat width ofthe wheelchair, the back
canes, spreader bar and headrest pillow may also need to
be changed. Refer to the following charts:

BACK CANES AND SPREADER BAR SEAT WIDTH

RANGES

1417INCHES OR 18-24INCHES

HEADREST PILLOWS SEAT WIDTH RANGES (IN
INCHES)

14-15,16-18,19-20 OR 21-24
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If the seat width required is within the range of the original
back canes, spreader bar and headrest pillow, the original
components can still be used.

If the seat width required is NOT within the range of the origi-
nal back canes, spreader bar and headrest pillow, the origi-
nal components can not be used.

EQUIPMENT OPTION

INSTALLING/REPLACING

ADJUSTABLE 16 TO 19-INCH DEEP

RECLINER SEAT FRAME ONTO

ARROW OR X BASE FRAME

(FIGURE 7)

1. Performinstructions outlined in PREPARATIONS FOR
REMOVING/NSTALLING SEAT FRAME (STANDARD

FRAME, ADJUSTABLE FRAME,AND CAPTAINS VAN
SEAT) in PROCEDURE 6 of this manual:

2. Perform one (1) of the following in PROCEDURE 7 of
this manual:

A Remove standard seat frame subassembly. Refer
to REMOVING/INSTALLING STANDARD SEAT
FRAME SUBASSEMBLY.

B. Remove adjustable seat frame subassembly. Re-
fer to INSTALLING/REMOVING ADJUSTABLE
SEAT FRAME ASSEMBLY AND OR COMPO-
NENTREPLACEMENT.

C. Remove captains van seat. Refer to INSTALLING/
REMOVING CAPTAINS VAN SEATASSEMBLY.

3. Remove seat pan on recliner.

4. Installnewrecliner seatassembly onto seat mount plates.

5. Secure recliner seat assembly to seat mount plates with
the mounting screws, spacers and locknuts. Torque the
mounting screws to 156-inch pounds.

NOTE: There are three (3) types of seat mount plates; low,
medium, and high heights. The seat mount plate shown in
this illustration represents the medium height. Refer to
MOUNTING PLATE - SEATANGLE ADJUSTMENT AND
INSTALLATION ORIENTATION in PROCEDURE 6 of this
manual for illustrations of the low and high heights.

6. Position limit switch onto wheelchair. Referto POSITION-
ING LIMIT SWITCH in this procedure of the manual.

7. Reinstall recliner seat pan with existing six (6) mount-
ing screws.

8. Install the two (2) warnings labels onto the two (2)
suspension arm assemblies. Refer to FIGURE 7 for
correct label placement.

9. Install battery box(es). Referto INSTALLING/REMOV-
ING BATTERY BOXES- GROUP 24 BATTERY
BASE FRAMES or INSTALLING/REMOVING BAT-
TERY BOX -GROUP 22 BATTERY BASE FRAMES
in PROCEDURE 9 of this manual.

10. Perform instructions outlined in PREPARATIONS
FOR REMOVING/INSTALLING SEAT FRAME
(STANDARD FRAME. ADJUSTABLE FRAME.AND
CAPTAINS VAN SEAT) in PROCEDURE 6 of this
manual:

Recliner

Mounting

Seat Assembly

Seat Mount
Plate

Locknuts

[ /N WARNING |©
K

Inside of
Suspension Arm
Assembly

FIGURE 7 - INSTALLING/REPLACING ADJUSTABLE 16
TO 19-INCH DEEP RECLINER SEAT FRAME ONTO
ARROW OR X BASE

Download from Www.Somanuals.com. All Manuals Search And Download.



MWD WHEELCHAIRS PROCEDURE 15

Adjusting Stabilizers Screws

This Procedure includes the following: 2. Reinstall the four (4) mounting screws that secure the
. i shocks, retainer bar, spacers and retainer clips to the
Removinginstalling Group 24 Battery Box Sub-Frame base frame. Refer to REPLACING BATTERY BOX
Removing/Installing Group 22 Battery Box Tray RETAINER/RETAINER CLIP-GROUP 24 BATTERY [
Shock Reol. Use Loctite 242 and torque mounting screws to 160-
ock Replacement inch pounds. W
Shock Spring Replacement 3. Reinstallthe battery boxes. Referto INSTALLINGRE- |4
Replacing Stabilizer Fork Assembly MOVING GROUP 24 BATTERY BOXES in PRO- E
Replacing Stabilizer Wheels CEDU.RE 9 of this manua]. Use Loctite 242 and torque L
. » . . mounting screws to 160-inch pounds.
Replacing Stabilizer Cylinder Springs M (H:
Adjusting Weight Distribution : Mounting A
|
R
S

Installing/Removing Gearbox Wiring Harness

w/Bracket

Replacing Suspension Arm

FRONT OF
WARNING CHAIR

After ANY adjustments, repair or service and BE-

Sub-Frame

Locknuts

FORE use, make sure that all attaching hardware

is tightened securely - otherwise injury or dam- - o
age may result. \% REAR OF CHAIR

REMOVING/INSTALLING GROUP 24 REA
BATTERY BOX SUB-FRAME (FIGURE 1)

Removing

1. Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PROCE-
DURE 9 of this manual.

2. Remove the two (2) mounting screws and locknuts ~ Battery Box . . AQOCL;Zw;g
that secure the wiring hamess wibracket andtherear ~ Retainer © Retainer Clip
of the existing sub-frame to the base frame. Refer to Bar Spacer FRONT OF CHAIR
REMOVING/INSTALLING WIRING HARNESS in
PROCEDURE 10 of this manual. FIGURE 1 - REMOVING/INSTALLING GROUP 24 BATTERY
3. Remove the four (4) mounting screws that secure the BOX SUB-FRAME

shocks, retainer bar, spacers and retainer clips to the
vase frame. Refer fo REPLACING BATTERY pox REMOVING/INSTALLING GROUP
RETAINERRETAINER CLIP-GROUP24BATTERY 22 BATTERY BOX TRAY (FIGURE 2)

BASE FRAMES in PROCEDURE 11 of this manual.
4. Remove the existing sub-frame assembly.

Removing

1.  Remove battery box. Refer to INSTALLING/REMOV-
ING GROUP 22 BATTERY BOX in PROCEDURE 9
of this manual.

Installing

1. Install the two (2) mounting screws and locknuts that )
secure the wiring hamess w/bracket and the back of
the NEW sub-frame to the base frame. Refer to RE-
MOVING/INSTALLING THE WIRING HARNESS in 3 Remove the two (2) front locknuts that secure the bat-
PROCEDURE 10 of this manual. Use Loctite 242 and tery box tray to battery mount brackets.
torque mounting screws to 160-inch pounds. 4. Remove the battery box tray.
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MWD WHEELCHAIRS

Installing

Install battery box tray onto base frame.

2. Secure the front of the battery box tray to battery
mount brackets with existing locknuts. Torque to
160-inch pounds.

3. Secure the rear of the battery box tray to the base
frame with existing mounting screws and locknuts.
Torque to 160-inch pounds.

4. Reinstallthe battery box. Referto INSTALLING/REMOV-
ING GROUP 22 BATTERY BOX in PROCEDURE 9
of this manual.

Battery Mount
Bracket

Front Locknuts

FRONT OF
CHAIR

REAR OF
Battory CHAIR
Box Tray  Frame Rear Locknuts

3. Disconnect the right and left motor connectors from

the controller connectors.

4. Remove the two (2) mounting screws that secure

the charger cable to the mount bracket.

5. Remove the charger cable from the mount bracket.

Cut the tie-wrap that secures the wiring harness to
the seat frame.

Remove the wiring haress.

7. Remove the four (4) mounting screws that secure

the battery mount brackets to the base frame and
remove the battery mount brackets.

Charger Cable/
Bracket

Tie Wrap

Motor
Connector

FIGURE 2 - REMOVING/INSTALLING GROUP 22
BATTERY BOX TRAY

EQUIPMENT OPTION

CONVERTING GROUP 22 BATTERY
BOX TRAY TO GROUP 24 BATTERY
BOX SUB FRAME

NOTE: The battery box tray and battery mount brackets will
not be used with this option. Keep for future use.

Removing Group 22 Components (FIGURE 3)

1. Remove the battery box. Refer to INSTALLING/RE-
MOVING GROUP 22 BATTERY BOX in PROCE-
DURE 9 of this manual.

2. Remove the existing battery box tray. Referto REMOV-
ING/INSTALLING THE GROUP 22 BATTERY BOX
TRAY in this procedure of the manual.

Battery Mount Bracket

FIGURE 3 - REMOVING GROUP 22 COMPONENTS
Installing Group 24 Components (FIGURE 4)

1. Align the mounting holes of the NEW wiring hamess
wi/bracket, the NEW battery box sub-frame and the
mounting holes in the base frame.

2. Install the two (2) mounting screws through all three (3)

parts and secure with locknuts. Torque to 160-inch
pounds.
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WARNING 4. Install the mounting screw that secures the retainer
] ] ] clip to the battery box sub-frame. Use Loctite 242 and
The Battery Box Retalner/R_etalner Clip torque to 160-inch pounds.
MUST be fastened securely in place be- _ , , M
fore using the wheelchair. Use Loctite 242 5. Align the NEWV battery box retainer and spacers with i
and torque to 160-inch pounds. the mounting holes in the base frame making sure the  [ilf)
- . . closed end of the battery box retainer is pointing up.
3. Position the NEW retainer clip betvyeen the NEVV Pat- 6. Reinstall the mounting screws that secure the battery w
tery box sub-frame and shock making sure the retainer ) . H
. : : box retainer to the base frame. Use Loctite 242 and
clip mounting hole is towards the bottom and the closed toraue to 160-inch pounds E
end of the clip is against the battery box retainer bar. 9 P ' E
7. Install charger cable to existing mounting bracket se- %
cure with existing two (2) mounting screws. ﬁ
| i —— Mounting 8. Tie-wrap NEW wiring hamess to the seat frame. A
R Screws 9. Connect the following cables: IIR
Wiring Harness a.  The right and left motor connectors to the control- Y
ERONT OF w/Bracket ler connectors.
CHAIR b. The battery hamess/charger cable (BLUE) to the

controller connector (BLUE).

Battery Box
Sub-Frame 10. Install the NEW battery boxes. Refer to INSTALLING/
Locknuts REMOVING GROUP 22 BATTERY BOXin PROCE-
DURE 9 of this manual.
REAR OF CHAIR
Base Fraﬁ SHOCK REPLACEMENT
STEPS 3-6 Battery Box Group 24 Battery Base Frames (FIGURE 5)

Sub-frame 1. Remove the front battery box. Refer to INSTALLING/
REMOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

2.  Remove the drive wheel assembly. Referto REMOV-
ING/INSTALLING THE DRIVE WHEEL in PROCE-
DURE 12 of this manual.

3. Loosen the mounting screw that secures the battery
box retainer between the battery box sub frame as-
sembly and the base frame.

REAR OF

FRONT OF

CHAIR 4. Remove the mounting screw that secures the top of
Mounting Screws the shock and retainer clip between the battery box
sub frame assembly and the base frame.
Battery Box NOTE: Remove and hold onto the retainer clip for instal-
Retainer

lation of the NEW shock.

5. Remove the mounting screw, two (2) flat washers,
two (2) spring washers, two (2) inner link spacers,
and locknut that secures the bottom of the shock,

Reéainer d suspension arm, and stabilizer bracket together.
lip

Spacer Bar

Shock

Remove the existing shock.

Closed End * 7. Install the NEW shock.

FIGURE 4 - INSTALLING GROUP 24 COMPONENTS
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8. Secure the bottom of the NEW shock, suspension am,

and stabilizer bracket together with the mounting screw, WARNING i i
two (2) flat washers, two (2) spring washers, two (2) inner The Battery Box Retalner/R_etalner Clip
M link spacers, and locknut. Torque to 160-inch pounds. MUST be fastened securely in place be-
w fore using the wheelchair. Use Loctite 242
D Base Frame and torque to 160-inch pounds.
w Battery Box 9. Position retainer clip between shock and battery box
H Retainer Bar sub-frame making sure the retainer clip mounting hole

E is towards the bottom and the closed end of clip is
E Stabilizer inst battery box retainer.

E Battery box abiizer, against battery box retainer.

c Sub- Frame y 10. Secure top of shock and retainer clip between battery
H box sub frame and base frame. Apply Loctite 242 and
A torque to 160-inch pounds.

: Mounting Screw 11. Apply Loctite 242 and torque the mounting screw that
R Loosen, DO NOT secures the battery box retainer between the battery box
S REMOVE (STEPS sub frame and base frame. Torque to 160-inch pounds.

3,11) 12. Reassemble large wheel to hub assembly and Torque

to 160-inch pounds.

Battery Box Sub-Frame 13. Repeat this procedure for the opposite shock.
Retainer Clip _
14. Reinstall the front battery box. Refer to INSTALLING/
Top of Shock REMOVING GROUP 24 BATTERY BOXES in PRO-

CEDURE 9 of this manual.

) NOTE: Top of stabilizer* Group 22 Battery Base Frames (FIGURE 6)
Mounting

exploded away for clarity only. 1 Remove the battery box. Refer to INSTALLING/RE-
Screw Base MOVING GROUP 22 BATTERY BOX in PROCE-
Frame DURE 9 of this manual.
N : Mounting 2. Remove the four (4) nuts that secure the large wheel
2 %\ assembly to the to the hub assembly and remove the
e > ~ E’\ Shock Screw large wheel assembly.

3. Loosen the mounting screw that secures the spacer
between battery mount bracket and the base frame.

4. Remove mounting screw that secures top of the shock
between battery mount bracket and base frame.

5. Remove the mounting screw, two (2) flat washers,
two (2) spring washers, two (2) inner link spacers,
and locknut that secures the bottom of the shock;
suspension arm, and stabilizer bracket together.

Inner Link AN Remove the existing shock.
Spacer S“Sf\e”s""” Install the NEW shock.
m
Flat Washer  Stabilizer Secure the bottom of the NEW shock, suspension am,

Locknut Bracket and stabilizer bracket together with the mounting screw,
two (2) flat washers, two (2) spring washers, two (2) inner
link spacers, and locknut. Torque to 160-inch pounds.

© N O

NOTE: The spacer and retainer are not shown for clarity.
*NOTE: The spring shown on the stabilizer is for wheel-

. , 9. Secure the top of shock between battery mount
chair moaels buil before 7/1/1999 bracket and base frame. Apply Loctite 242 and torque
FIGURE 5 - SHOCK REPLACEMENT - GROUP 24 to 160-inch pounds.
BATTERY BASE FRAMES
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10. Apply Loctite 242 and torque the mounting screw that
secures the spacer between the battery mount bracket
and base frame. Torque to 160-inch pounds.

11. Reassemble large wheel to hub assembly and Torque
to 160-inch pounds.

12. Repeat this procedure for the opposite shock.

13. Reinstall the battery box. Refer to INSTALLING/RE-
MOVING GROUP 22 BATTERY BOX in PROCE-
DURE 9 of this manual.

Battery Mount Bracket Base Frame Mounting
, Screw
t.k\\.; Flat Washer

Mounting
Screw

Suspension /

Am

Spring
Washer

Inner Link Spacer
Shock

Stabilizer*

Locknut
Stabilizer Bracket

NOTE: Top of stabilizer exploded away for clarity only.

*NOTE: The spring shown on the stabilizer is for wheel-
chair models built before 7/1/1999

FIGURE 6 - SHOCK REPLACEMENT - GROUP 22
BATTERY BASE FRAMES

SHOCK SPRING REPLACEMENT
(FIGURE 7)

NOTE: Heavy Duty Models Only. Shock springs on stan-
dard models cannot be individually replaced. A new shock
assembly must be installed. Referto SHOCK REPLACE-
MENT in this procedure of the manual.

1. Remove the front battery box. Referto INSTALLING/
REMOVING GROUP 24 BATTERY BOXES or IN-
STALLING/REMOVING GROUP 22 BATTERY BOX
in PROCEDURE 9 of this manual.

2. Perform one (1) of the following:

A (Group 24 Battery Base Frames) Loosen the
mounting screw that secures the battery box re-
tainer between the battery box sub frame assem-
bly and the base frame.

B. (Group 22 Battery Base Frames) Loosen the
mounting screw that secures the battery box
spacer between the battery box tray mount bracket
and the base frame.

3. Remove the mounting screw that secures the top of
the stabilizer cylinder to the base frame.

4. Perform one (1) of the following:

A (Group 24 Battery Base Frames) Remove the
mounting screw that secures the top of the shock
between the battery box sub-frame and the base
frame.

B. (Group 22 Battery Base Frames) Remove the
mounting screw that secures the top of the shock
between retainer clip and the battery box tray
mount bracket and the base frame.

NOTE: (Group 24 Battery Base Frames Only) Remove
and hold onto the retainer clip for reinstallation of shock.

5. Swing the top of both the stabilizer cylinder and the
shock forward.

6. Hold the spring retainer and turn the shock eyelet as-
sembly COUNTERCLOCKWISE to unthread it from
the shock.

Remove the spring retainer and spring.

© N

Place the NEW spring onto the shock.

©

Reinstall the shock eyelet assembly and the spring
retainer onto the NEW spring.

10. While holding the spring retainer, torque the shock
eyelet assembly to 245-inch pounds.

11. (Group 24 Battery Base Frames) Position the re-
tainer clip between the shock and the battery box sub-
frame making sure the retainer clip mounting hole is
towards the bottom and the closed end of the clip is
against the battery box retainer.

12. Perform one (1) of the following:

A (Group 24 Battery Base Frames) Apply Loctite
242 and torque the mounting screw that secures
the battery box retainer to the base frame to 160-
inch pounds.

B. (Group 22 Battery Base Frames) Apply Loctite
242 and torque the mounting screw that secures
the battery mount bracket to the base frame to
160-inch pounds.

13. Secure the top of the shock and retainer clip (Group
24) to base frame. Apply Loctite 242 and torque to
160-inch pounds.
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14. Reinstall the front battery box. Referto INSTALLING/

Shock Eyelet

REMOVING GROUP 24 BATTERY BOXES or IN-
STALLING/REMOVING GROUP 22 BATTERY BOX
in PROCEDURE 9 of this manual.

Spring

Assembly Retainer

Shock
FIGURE 7 - SHOCK SPRING REPLACEMENT

REPLACING STABILIZER FORK
ASSEMBLY (FIGURE 8)

1.

Remove the mounting screw and locknut that secures
the top of the stabilizer fork assembly to the base frame.

2. Remove the mounting screw, two (2) washers, two

(2) spring washers, two (2) outer link spacers, two
(2) flat washers, and locknut that secure the stabi-
lizer fork assembly, stabilizer bracket, and stabi-
lizer wheel together.

Secure NEW stabilizer fork assembly to stabilizer
bracket and stabilizer wheel with existing mount-
ing screw, two (2) washers, two (2) spring wash-
ers, two (2) outer link spacers, two (2) flat wash-
ers, and locknut. Securely tighten.

Secure top of stabilizer fork assembly to base frame
with existing mounting screw and locknut. Torque to
40 in/lbs.

REPLACING STABILIZER WHEELS
(FIGURE 8)

1.

Remove the mounting screw, two (2) washers, two
(2) spring washers, two (2) outer link spacers, two
(2) flat washers, and locknut that secure the stabi-
lizer wheel, stabilizer bracket, and stabilizer fork
assembly together.

Secure NEW stabilizer wheel to stabilizer bracket
and stabilizer fork assembly with existing mount-
ing screw, two (2) washers, two (2) spring wash-
ers, two (2) outer link spacers, two (2) flat wash-
ers, and locknut. Securely tighten.

Base Frame

Locknut

Stabilizer
Bracket

Locknut

Spring Washer Outer Link Spacers

Mounting Screw

Washer

NOTE: Remove this mounting screw and
locknut only when replacing the stabilizer
fork assembly.

tabilizer
Fork
Assembly*

//_/' Mounting Screw
3 > S

Stabilizer Wheel

*NOTE: The spring shown on the stabilizer fork assembly is for wheelchair models built before 7/1/1999
FIGURE 8 - REPLACING STABILIZER FORK ASSEMBLY/REPLACING STABILIZER WHEELS
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REPLACING STABILIZER
CYLINDER SPRING (FIGURE 9)

NOTE: Stabilizer springs are only on wheelchair mod-
els built before 7/1/1999.

1. Remove mounting screw and locknut that secures
top of the stabilizer fork assembly to the base frame.

2. Unthread adjustment barrel and remove from stabi-
lizer rod.

3. Unthread jam nut and remove from stabilizer rod.

Unthread adjustment nut and remove from stabilizer
rod.

5. Remove spring retainer from stabilizer rod.
6. Remove existing stabilizer spring.

7. Install NEW stabilizer spring.

8. Reinstall spring retainer.

9. Reinstall adjustment nut.

10. Reinstall jam nut.

11. Reinstall adjustment barrel.

12. Adjust stabilizer. Refer to ADJUSTING STABILIZERS
in this procedure of the manual.

Base Frame

Mounting
Screw

Locknut Adjustment

Barrel
Jam Nut

Adjustment
Nut

Stabilizer ,
Spring Spring

Retainer

FIGURE 9 - REPLACING STABILIZER CYLINDER SPRING

ADJUSTING WEIGHT DISTRIBUTION
(FIGURE 10)

NOTE: The seat mount plates and seat support brackets
allow seat frame to be repositioned along the base frame.

NOTE: The position of the seat support brackets is factory
set at 5-1/2-inches from the front end of the base frame.
Use the following chart as a starting point.

Weight of Distance of Seat

User Support Bracket*
under 200-bs 5-7-inches
over 200-lbs 6-8-inches

* Distance measured from the front of the base frame to
the front of the seat support bracket.

NOTE: Following the above chart will put 85-90% of the
total weight of the chair and user over the large wheels.
However, these settings may not be the most desirable in
terms of maneuverability and comfort for the user.

Adjustment for Optimum Performance

1. Loosen the four (4) mounting screws that secure the
seat support brackets to the base frame.

2. Adjust seat back until one (1) of the following occurs:

A. The clearance of the front riggings and the stabi-
lizers is at @ minimum or

B. The rear stop is contacted.

WARNING

DO NOT adjust seat beyond limit stops.

3. Retighten mounting screws securing the seat support
brackets to the base frame.

Test wheelchair for handling.

5. If handling of the power wheelchair is drifting, repeat
this procedure moving seat up in smallincrements until
the chair handles properly.

6. Once the seat is adjusted to the point of proper han-
dling, comfort adjustments can be made

7. Check distance the stabilizer wheels are off the floor.

A. [fdistance is between 3/8 and 1/2-inches off of the
floor the user will experience a “normal” amount of
rocking when stopping or negotiating steeper in-
clines, depending on the amount of braking.

B. If distance is greater than 1/2-inches off of floor
the amount of rocking the user experiences when
stopping or negotiating steeper inclines will in-
crease.
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PROCEDURE 15

MWD WHEELCHAIRS

NOTE: This setting would allow the wheelchairto
roll better on thicker carpeting and minimize scuff-
ing.

C. Ifdistance is between 0 and 3/8-inch, along with
an increase in spring compression, the amount
of rocking the user experiences will decrease. Al-
though, this setting would minimize rocking, ob-
stacles protruding from the ground as well as ne-
gotiating steeper inclines will be more difficult.

8. Adjustthe stabilizers to the desired setting determined
in STEP 7. Refer to ADJUSTING STABILIZERS in
this procedure of the manual.

Seat Support Bracket

Front of
Base Frame

<

Mounting Screws \f §
(Twob£2) zgteach Front of Seat &
ackel) Support Bracket

FIGURE 10 -ADJUSTING WEIGHT DISTRIBUTION

ADJUSTING STABILIZERS
(FIGURE 11)
NOTE: Adjust the stabilizers to the desired handling/ma-

neuverability determined in ADJUSTING WEIGHT DIS-
TRIBUTION in this procedure of the manual.

NOTE: Note the mounting position of the stabilizer to the
base frame for proper reinstallation.

Height Adjustment

1. Remove the mounting screw and locknut that secures
the top of the stabilizer fork assembly to the base
frame.

Swing top end of stabilizer fork assembly forward.
Loosen jam nut, located below adjustment barrel.
Perform one (1) of the following:

Turn the adjustment barrel CLOCKWISE to raise the
stabilizer wheel.

Tumn the adjustment barrel COUNTERCLOCKWISE
to lower the stabilizer wheel.

WARNING
The threaded rod must be engaged in the

adjustment barrel at least eight (8) full threads.
Otherwise, injury or damage may occur.

5. Realign the top of stabilizer fork assembly with the
mounting hole in the base frame noted earlier.

NOTE: Further height adjustment can be accomplished
by using the altemate mounting hole in the base frame.
See DETAIL “A”.

6. Secure stabilizer to base frame with existing mount-
ing screw and locknut.

7. To increase spring compression, refer to ADJUST-
ING SPRING COMPRESSION in this procedure of
the manual.

NOTE: Adjust both stabilizers equally to maintain proper
handling.

8. Repeat for opposite stabilizer.
9. Testwheelchair for handling/maneuverability.

10. Repeat STEPS 1-7 until desired comfort and ma-
neuverability is achieved

Adjusting Spring Compression
1. Perform one (1) of the following

A Toincrease spring compression, turn adjustment
nut CLOCKWISE two (2) to four (4) revolutions.

B. Todecrease spring compression, turn adjustment
nut COUNTERCLOCKWISE two (2) to four (4)
revolutions.

Alternate Mounting Hole

S
\ /ﬁ\ Mounting Screw
NS

Top of
Stabilizer Fork
Assembly

Base
Frame

Locknut

DETAIL “A”
e
Top of Stabilizer Adjélstm;ent
Fork Assembly arre
Jam Nut
Adjustment Nut Threaded

Rod

é

\‘&’” A\

,(\
FIGURE 11 - ADJUSTING STABILIZERS

Spring
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2. Countthe number of exposed threads and repeat this
procedure for the opposite shock.

3. Proceed to STEP 9in HEIGHT ADJUSTMENT OF
STABILIZERS in this procedure of the manual.

REMOVING/INSTALLING GEARBOX
(FIGURE 12)

CAUTION
Perform the following procedure in a des-

ignated work area to prevent damage to

flooring (carpeting, tile, etc.).

Removing

1.  Remove the drive wheels from the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.

2. Remove the drive wheel hub from the existing geartox
drive shaft. Refer to REMOVING/INSTALLING DRIVE
WHEEL HUBS in PROCEDURE 12 of this manual.

NOTE: Note the mounting position of gearbox to the sus-
pension arm before gearbox disassembly.

3. Remove the four (4) mounting screws that secure the
motor/gearbox to the suspension am.

4. If necessary, remove existing motor from gearbox. Re-
ferto REMOVING/INSTALLING THE MOTOR inPRO-
CEDURE 12 of this manual.

5. If necessary, install existing motor onto NEVWV gearbox.
Refer to REMOVING/INSTALLING THE MOTOR in
PROCEDURE 12 of this manual.

Installing

WARNING
When reinstalling the gearbox ALWAYS use
the mounting holes furthest back on the sus-
pension arm. DO NOT reposition the motors.

CAUTION
The FRONT mounting screws that secure the

gearbox to the suspension arm MUST be 5/
16-18 x 2-1/2-inches long and the REAR hex
screws that secure the gearbox to the sus-
pension arm MUST be 5/16-18 x 1-1/4-inches
long. Otherwise damage to the gearbox
casting can result.

1. Position the NEW gearbox with the mounting holes fur-
thest back on the suspension am.

2. Whenreassembling the gearboxto the suspensionam,
use Loctite 242 and torque mounting screws to 160-
inch pounds.

NOTE: Replace any parts that show signs of wear or dam-
age.
3. Reinstall the drive wheel hub to the new gearbox drive

shaft. Refer to REMOVING/INSTALLING DRIVE
WHEEL HUBS in PROCEDURE 12 of this manual.

4. Reinstall the drive wheels onto the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.

5/16-18 x 1-1/4-inch

WARNING

Mounting Screws
5/16-18 x 2-1/2-inch
Mounting Screws
When reinstalling the
gearbox ALWAYS
use the mounting
holes furthest back D V
on the suspension §
arm. DO NOT reposi-
tion the motors.

Gearbox

Suspension Arm

FIGURE 12 - REMOVING/INSTALLING GEARBOX

REPLACING SUSPENSION ARM
(FIGURE 13)

1.  Remove the drive wheels from the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.

2. Perform one (1) of the following:

A (GROUP 24) - Loosen the mounting screws that
secures the wiring harmess and the battery sub-
frame to the base frame assembly.

B. (GROUP 22) - Loosen the two (2) mounting
screws that secures the rear of the battery tray to
the sub-frame assembly.
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3. Remove gearbox from the existing suspension am. Re-
ferto REMOVING/INSTALLING GEARBOX inthis proce-
dure of the manual.

4. Remove the mounting screw, two (2) flat washers,

two (2) spring washers, two (2) inner link spacers,
and locknut that secures the bracket end of the sus-
pension arm, the bottom of the shock, and stabilizer
bracket together.

5. Remove plug button from the middle of base frame.

6. Remove the mounting screw and the beveled wash-

ers that secures the tubular end of the suspension
arm assembly to the base frame.

7. Remove the suspension arm from the wheelchair.
8. Position bracket end of NEW suspension arm around

shock.

9. Thread existing mounting screw through stabilizer

bracket, bracket end of suspension arm, and bottom
of shock with mounting screw, two (2) flat washers,
two (2) spring washers, two (2) inner link spacers,
and locknut. See DETAIL “A” for proper hardware ori-
entation. Bracket End of Suspension Arm

Tubular End of .
Suspension Arm D

~N

STEPS 4,8, AND 9

Tubular End of
Suspension Arm
(STEPS 6,10)

Beveled
Washer

(STEPS Hex Nut

(STEPS 6,11)

Mounting Screw (STEPS 6,10)
Plug Button (STEP 5)

Bracket End of
Suspension Arm

Spacer

NOTE: When installing the tubular end of the NEW sus-
pension arm, the beveled washer MUST be placed on
the inside and outside of the base frame, with the bevels
facing each other.

10. Secure tubular end of the NEW suspension arm as-
sembly to base frame with existing mounting screw.

11. Torque suspension arm mounting screw (1/2 x 7-
inches) to 85 FOOT pounds (approximately 1,020-
inch pounds) and replace plug buttons.

12. Reinstall the gearbox onto the existing suspensionam.
Referto REMOVING/INSTALLING GEARBOX in this
procedure of the manual.

13. Perform one (1) of the following:

A (GROUP 24) - Tighten the mounting screws that
secures the wiring hamess and the battery sub-
frame to the base frame assembly.

B. (GROUP 22) - tighten the two (2) mounting
screws that secures the rear of the battery tray to
the sub-frame assembly.

14. Reinstall the drive wheel onto the wheelchair. Refer
to REMOVING/INSTALLING DRIVE WHEELS in
PROCEDURE 12 of this manual.

15. Repeat STEPS 1-14 for the opposite side of the
wheelchair, if necessary.

NOTE: Top of shock and stabi-
Base Frame li_zer exploded away for clarifica-
\ tion purposes only. Removal from
* base frame is not required.

Mounting
Screw

Spring Washer

Bottom of Shock Locknut

FIGURE 13 - REPLACING SUSPENSION ARM
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This Procedure includes the following:

Removing/nstalling Group 24 Battery Box Sub-Frame

Removing/Installing Group 22 Battery Box Tray

Converting Group 22 Batteries to Group 24 Batteries

Shock Replacement

Shock Spring Replacement

Rubber Element Replacement

Converting Torque and X Rubber Elements to Shocks

Anti-Tipper Wheel Replacement

Removing/Installing Gearbox

Adjusting Weight Distribution

Repositioning Motor/Gearbox Assembly

Repositioning Gearless/Brushless Motor

Replacing Suspension Arm for Wheelchairs with
Motor/Gearbox assembly

Replacing Suspension Arm for Wheelchairs with
Gearless/Brushless Motor

Removing/Installing the Anti-tip Assembly

WARNING
After ANY adjustments, repair or service and BE-
FORE use, make sure that all attaching hardware

is tightened securely - otherwise injury or dam-
age may result.

REMOVING/INSTALLING GROUP 24
BATTERY BOX SUB-FRAME (FIGURE 1)

Removing

1. Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PROCE-
DURE 9 of this manual.

2. Remove the two (2) mounting screws and locknuts
that secure the wiring hamess w/bracket and the rear
of the existing sub-frame to the base frame. Refer to
REMOVING/INSTALLING THE WIRING HARNESS
in PROCEDURE 10 of this manual.

3. Remove the four (4) mounting screws that secure the
shocks, retainer bar, spacers and retainer clips to the
base frame. Refer to REPLACING BATTERY BOX
RETAINER/RETAINER CLIP-GROUP 24 BATTERY
BASE FRAMES in PROCEDURE 11 of this manual.

4. Remove the existing sub-frame assembly.

Installing

1. Install the two (2) mounting screws and locknuts that
secure the wiring hamess w/bracket and the back of
the NEW sub-frame to the base frame. Refer to RE-
MOVING/INSTALLING THE WIRING HARNESS in
PROCEDURE 10 of this manual. Use Loctite 242 and
torque mounting screws to 160-inch pounds.

2. Reinstalthefour(4) mounting screws that secure the shocks,
retainer bar, spacers and retainer clips to the base frame.
Refer to REPLACING BATTERY BOX RETAINER/RE-
TAINER CLIP-GROUP24 BATTERY BASE FRAMES in
PROCEDURE 11 of this manual. Use Loctite 242 and
torque mounting screws to 160-nch pounds.

3. Reinstallthe batteryboxes. Referto INSTALLING/REMOV-
ING GROUP 24 BATTERY BOXES in PROCEDURE 9
ofthismanual. Use Loctite 242 and torque mounting screws
to 160-nch pounds.

T Mounting
Screws
Wiring Harness
w/Bracket
REAR OF
CHAR Sub-Frame
Locknuts >

Battery Box
Sub-frame

Y

Mounting

Battery Box Screws
Retainer REAR OF CHAIR
Bar  Spacer  Retainer Clip

FIGURE 1 - REMOVING/INSTALLING GROUP 24 BATTERY
BOX SUB-FRAME

REMOVING/INSTALLING GROUP
22 BATTERY BOX TRAY (FIGURE 2)

Removing

1. Removethe battery box. RefertoINSTALLING/REMOV-
ING GROUP 24 BATTERY BOX in PROCEDURE 9
of this manual.

2. Removethetwo (2) rearlocknuts that secure the battery
box tray to battery mount brackets.

3. Remove the two (2) front bolts and locknuts that secure
the battery box tray to the base frame.

4. Remove the battery tray from the base frame.
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Installing

Install battery tray onto base frame.

2. Secure the rear of the battery tray to battery mount
brackets with existing locknuts. Torque to 160-inch
pounds.

3. Secure the front of the battery tray to the base frame
with existing mounting screws and locknuts. Torque
to 160-inch pounds.

4. Reinstallthe battery box. Referto INSTALLING/REMOV-
ING BATTERY BOX - GROUP 22 BATTERY BASE
FRAMES in PROCEDURE 9 of this manual.

Locknuts Bolts

*Rubber
Element

Battery Tray

*NOTE: lllustration depicts the rubber element. Battery Box
Tray removes in the same manner for shock assembly.

FIGURE 2 - REMOVING/INSTALLING GROUP 22
BATTERY BOX TRAY

EQUIPMENT OPTION

CONVERTING GROUP 22 BATTERY
BOX TRAY TO GROUP 24 BATTERY
BOX SUB FRAMA ASSEMBLY

Removing Group 22 Components (FIGURE 3)

1. Remove the battery box. Refer to INSTALLING/RE-
MOVING GROUP 22 BATTERY BOX/BATTERIES
in PROCEDURE 9 of this manual.

2. Remove the battery box tray. Refer to REMOVING/
INSTALLING THE GROUP 22 BATTERY BOX TRAY
in this procedure of the manual.

3. Remove the wiring harness. Refer to REMOVING/
INSTALLING THE WIRING HARNESS in PROCE-
DURE 10 of this manual.

NOTE: The battery box tray and the battery mounit brackets will
not be reused. Mounting screws and spacers will be reused.

4. Remove the four (4) mounting screws that secure
the battery mount brackets to the base frame.

5. Remove the battery mount brackets.

Spacer

Battery Mount
Bracket

Mounting
Screws %

*Rubber Element
(or Shock Assembly)

*NOTE: lllustration depicts rubber element. Battery
Mount Brackets remove in the same manner for the
shock assembly.

FIGURE 3 - REMOVING GROUP 22 COMPONENTS

Installing Group 24 Components (FIGURE 4)

1. Line up the mounting holes in the front of the NEW
battery box sub-frame and the NEW wiring harmess
wi/bracket with the mounting holes in the base frame
(FIGURES).

2. Installthe two (2) mounting screws through the wiring
hamess w/bracket, battery box sub-frame, and base
frame (FIGURE 5).

3. Install the locknuts onto mounting screws. Torque to
160-inch pounds (FIGURE 5).

WARNING
The Battery Box Retainer/Retainer Clip
MUST be fastened securely in place be-

fore using the wheelchair. Use Loctite 242
and torque to 160-inch pounds.

4. Position the retainer clip between the NEW battery box
sub-frame and the top of the rubber element or shock
assembly making sure the retainer clip mounting hole is
towards the bottom and the closed end of the clip is
against the battery box retainer bar (FIGURE 5).

NOTE: Make sure the closed end of the battery box re-
tainer clip is pointing up.
5. Install the mounting screw that secures the retainer

clip to the battery box sub-frame. Use Loctite® 242
and torque to 160-inch pounds (FIGURE 5).

6. Line upthe NEW battery box retainer bar and spacers
with mounting holes in the base frame (FIGURE 5).
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7. Reinstall the mounting screws that secure the bat-
tery box retainer bar to the base frame. Use Loctite
242 and torque to 160-inch pounds (FIGURE 5).

8. Perform STEPS 2-7 of REMOVING/INSTALLING
THE WIRING HARNESS in PROCEDURE 10 of this
manual to complete the wiring harness installation.

9. Installthe group 24 battery boxes. Referto INSTALL-
ING/REMOVING GROUP 24 BATTERY BOXES in
PROCEDURE 9 of this manual.

STEPS 1 -3

Wiring Harness

Mounting w/Bracket

Screws
Battery Box
Sub-Frame
REAR OF Base
CHAR Frame

N

/ FRONT OF
o\ CHAIR
S \

£ -

Battery Box
Retainer

Clip
Closed End

Shock Assembly
(or Rubber Element)

FIGURE 4 -INSTALLING GROUP 24 COMPONENTS

SHOCK REPLACEMENT (FIGURE 5)

1.  Remove the group 22 battery box or group 24 battery
boxes. Refer to INSTALLING/REMOVING GROUP
22 BATTERY BOX or INSTALLING/REMOVING
GROUP 24 BATTERY BOXES in PROCEDURE 9
of this manual.

2. Remove the drive wheel from the wheel hub. Refer to
REMOVING/INSTALLING THE DRIVE WHEELS in
PROCEDURE 12 of this manual.

3. GROUP 24 BATTERIES ONLY - Loosen the hex
screw that secures the battery box retainer bar to the
base frame.

Remove the mounting screw that secures the top of
the shock to the base frame.

5. Remove the mounting screw and locknut from the bot-
tom of the suspension arm.

6. Remove the shock from the base frame.
7. Installthe NEW shock.

8. Perform one (1) of the following sections:
A. GROUP 24 BATTERIES -

e Position retainer clip between shock and bat-
tery box sub-frame making sure the retainer clip
mounting hole is towards the bottom and the
closed end of clipis against battery box retainer
bar.

e Secure the top of shock and retainer clip
to base frame. Apply Loctite 242 and torque
to 160-inch pounds.

e Apply Loctite 242 and torque the hex screw
that secures the battery box retainer bar to
the base frame to 160-inch pounds.

B. GROUP 22 BATTERIES - Secure the top of
shock to base frame. Apply Loctite 242 and
torque to 160-inch pounds.

9. Secure the bottom of the new shock to the sus-
pension arm with the existing mounting screw and
locknut. Apply Loctite 242 and torque to 160-inch
pounds.

Install the drive wheel from the wheel hub. Refer to
REMOVING/INSTALLING THE DRIVE WHEELS in
PROCEDURE 12 of this manual.

Remove the group 22 battery box or group 24 battery
boxes. Refer to INSTALLING/REMOVING GROUP
22 BATTERY BOX or INSTALLING/REMOVING
GROUP 24 BATTERY BOXES in PROCEDURE 9
of this manual.

10.

1.
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TOP OF SHOCK

Battery Box
Sub-frame

OsSx®

FRONT OF
CHAIR

w
H
E
E
L
Cc
H
A
I
R
S

Mounting
Screw

Suspension
Am

Retainer Clip

Top of  Battery Box (Closed End) NOTE: Suspension arm for conventional motor shown.
Shock Retainer Shock removes in the same manner for gearless/
Bar brushless motor.

BOTTOM OF SHOCK
GROUP 22 AND GROUP 24 BATTERIES

Shock

Mounting
Screw

Suspension
Am

NOTE: Suspension arm shown is for conventional motors. Shock removes in the same manner for gearless/
brushless motor.
FIGURE 5 - SHOCK REPLACEMENT
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SHOCK SPRING REPLACEMENT

(FIGURE 6)
Shock

1.  Remove the group 22 battery box or group 24 battery
boxes. Refer to INSTALLING/REMOVING GROUP
22 BATTERY BOX or INSTALLING/REMOVING

R
w
D

)

4. Swing the top of the shock rearward.

3. Hold the spring retainer and tum the shock eyelet as-  Syspension
sembly counterclockwise to unthread it from the shock. Arm

GROUP 24 BATTERY BOXES in PROCEDURE 9 S w

of this manual. = H

2. GROUP 24 BATTERIES ONLY - Loosen the mount- . ”C E
ing screw that secures the battery box retainer bartothe :-‘4'\ E
base frame. ~ (';

3. Remove the mounting screw that secures the top of Mounting H
the shock to the suspension arm. Screw A

I

R

S

R the spring retai d spring.
SmoveThe spring relaner and sping NOTE: Shock exploded away for clarity. There is no

Place the NEW spring onto the shock. need to remove shock from suspension arm.
Reinstall the shock eyelet assembly and the spring re-
tainer onto the NEWV spring. GROUP 24 BATTERIES
9. While holding the spring retainer, torque the shock eyelet
assembly to 245-inch pounds.

10. Positionthe retainer clip between the shock and the bat-
tery box sub-frame making sure the retainer clip mount-
ing hole is towards the bottom and the closed end of the
clip is against the battery box retainer.

11. Secure top of shock and retainer clip to base frame.

Apply Loctite 242 and torque to 160-inch pounds. Battery Box

12. GROUP 24 BATTERIES ONLY - Apply Loctite 242 Retainer
and torque the hex screw that secures the battery box Bar
retainer bar to the base frame to 160-inch pounds. Shock Eyelet Retainer Clip

13. Reinstall the group 22 battery box or group 24 battery Assembly
boxes. Refer to INSTALLING/REMOVING GROUP
22 BATTERY BOX or INSTALLING/REMOVING
GROUP 24 BATTERY BOXES in PROCEDURE 9 ,
of this manual. Shock Eyelet Spring

Assemb/y Retainer
Shock
Spring
Spring
Base

FIGURE 6 - SHOCK SPRING REPLACEMENT
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RUBBER ELEMENT REPLACEMENT
(FIGURE 7)

NOTE: Rubber elements are only found on Storm
Torque and Storm X wheelchairs.

1.

10.
1.

12.

Mounting

Mounting Screw

Remove the battery box. Referto INSTALLING/REMOV-
ING GROUP 22 BATTERY BOX in PROCEDURE 9
of this manual.

Remove the battery box tray. Referto REMOVING THE
BATTERY BOX TRAY in this procedure of the
manual.

Loosen the mounting screw that secures the battery
mount bracket to the base frame, but do not remove.

Remove the mounting screw that secures the top of
the rubber element and battery mount bracket to the
base frame.

Remove the three (3) mounting screws and locknuts
that secure the bottom of the rubber element to the rub-
ber element mount bracket.

Remove the existing rubber element and install the new
rubber element.

Resecure the bottom of the rubber element to the rub-
ber element mount bracket with the existing three (3)
mounting screws. Use Loctite 242 and torque to 160-
inch pounds.

Reinstall the hex screw that secures the top of the rub-
ber element and battery mount bracket to the base frame.
Use Loctite 242 and torque to 160-inch pounds.

Torque the hex screw that secures the battery mount
bracket to the base frame to 160-inch pounds.

Reinstall the battery box tray onto the hanger bracket
and torque the locknut to 160-inch pounds.

Reinstallthe battery box. Referto INSTALLING/REMOV-
ING GROUP 22 BATTERY BOX in PROCEDURE 9
of this manual.

Battery Mount
Bracket

(LOOSEN)
Rubber Element

FIGURE 7 - RUBBER ELEMENT REPLACEMENT

EQUIPMENT OPTION

CONVERTING TORQUE AND X
RUBBER ELEMENTS TO ARROW
SHOCKS (FIGURE 8)

1.

Remove the battery box. Referto INSTALLING/REMOV-
ING GROUP 22 BATTERY BOX in PROCEDURE 9
of this manual.

Remove the existing Torque and X rubberelement. Re-
fer to RUBBER ELEMENT REPLACEMENT -
TORQUE AND X BASE FRAMES in this procedure of
the manual.

Line up the bottom of the new Storm Arrow shock with
the BOTTOM hole in the rubber element mount plate.

Install the new hex screw and locknut through the bot-
tom hole of the mount bracket and shock. Torque to
160-inch pounds.

NOTE: The original hardware that secured the BOTTOM of
the Torque and X rubber element to the shock mount bracket
will not be used with this option. Keep for future use.

5.

Shock

Reinstall the hex screw that secures the top of the shock
assembly and battery mount bracketto the base frame.
Use Loctite 242 and torque to 160-inch pounds.

Torque the hex screw that secures the battery mount
bracket to the base frame to 160-inch pounds.

Reinstall the battery box tray onto the battery mount
bracket and torque the locknut to 160-inch pounds.

Reinstallthe battery box. Referto INSTALLING/REMOV-
ING GROUP 22 BATTERY BOX in PROCEDURE 9
of this manual.

Hex Screw

Battery Mount
v Bracket

FIGURE 8 - CONVERTING TORQUE AND X RUBBER

ELEMENTS TO ARROW SHOCKS
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REMOVING/INSTALLING
GEARBOX
(FIGURE 10)

CAUTION
Perform the following procedure in a des-

ignated work area to prevent damage to
flooring (carpeting, tile, etc.).

Removing

1.  Remove the drive wheels from the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.

2. Remove the drive wheel hub from the existing gearbox
drive shatft. Refer to REMOVING/INSTALLING DRIVE
WHEEL HUBS in PROCEDURE 12 of this manual.

NOTE: Note mounting position of gearbox to suspension
arm before disassembly.

NOTE: To reposition the gearbox on the suspension arm,
refer to WEIGHT DISTRIBUTION in this procedure of the
manual.

3.  Remove the four (4) hex screws that secure the existing
motor/gearbox to the suspension arm.

4. Remove existing motor from gearbox. Referto MOTOR
REPLACEMENT in PROCEDURE 12 of this manual.

5. Installexisting motor onto newgearbox. Referto MOTOR
REPLACEMENT in PROCEDURE 12 of this manual.

Installing

CAUTION
The REAR hex screws that secure the gear-
box to the suspension arm MUST be 5/16-
18 x 2-1/2-inches long and the FRONT hex

screws that secure the gearbox to the sus-
pension arm MUST be 5/16-18 x 1-1/4-inches
long. Otherwise damage to the gearbox
casting can result.

1. Position NEW gearbox with noted mounting holes.

2. When reassembling gearbox to suspension arm, use
Loctite 242 and torque hex screws to 160-inch pounds.

NOTE: Replace any parts that show signs of wear or dam-
age.

3. Reinstall the drive wheel hub to the new gearbox
driveshaft. Referto REMOVING/INSTALLING DRIVE
WHEEL HUBS in PROCEDURE 12 of this manual.

4. Reinstall the drive wheels onto the wheelchair. Referto
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.

5/16-18x 5/16-18 x
2- 1//_/2-mch 1-1/4-inch
ex Hex
Screws

Screws

Suspension
Arm

Gearbox

FIGURE 10 - REMOVING/INSTALLING GEARBOX

ADJUSTING WEIGHT
DISTRIBUTION (FIGURE 11)

NOTE: Seat mount plates and seat support brackets al-
low the seat frame to be repositioned along the base frame.
The range is determined by position of the seat stop
screws. The front seat stop screw is positioned at 4-inches
and the rear seat stop screw is positioned at 10-inches.
Both seat stop screw positions are measured from the
front of the base frame.

NOTE: The position of the seat support brackets is factory
set at 7-inches, this measured from the front of the base
frame to the front of the seat support bracket. This will put
about 70% of the total weight of the chair and user over the
large wheels. However, this setting may not be the most de-
sirable in terms of maneuverability, front rigging clearance
and comfort for the user.

Adjustment Options

NOTE: This section will provide the user with some knowl-
edge of what to expect ifthe following adjustments are made.

1. Moving the seat forward.

Advantage: This adjustment allows more clear-
ance forfrontriggings and amore stable
“feel” for the user.

Disadvantage: More weightis put on front casters and

makes tuming more difficult.

NOTE: This option can also be accomplished by moving
the motor backward on the suspension arm. Refer to RE-
POSITIONING GEARBQOX inthis procedure ofthe manual.
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PROCEDURE 16

RWD WHEELCHAIRS

2. Moving the seat rearward.

Advantage: Makes tuming easier and provide bet-
ter traction for the large wheels.
Disadvantage: This adjustment, however, allows less

clearance forfrontriggings and the user
will experience more engagement of
the anti-tippers.

NOTE: This option can also be accomplished by moving
the motor forward on the suspension arm. Refer to REPO-
SITIONING GEARBOX in this procedure of the manual.

Adjusting Weight Distribution Procedure

1. Loosen the four (4) mounting screws that secure the
seat support brackets to the base frame.

WARNING

DO NOT adjust seat beyond limit stops.

2. Adjust seat forward or back to the position determined
from the previous section ADJUSTMENT OPTIONS.

3. Retighten the four (4) mounting screws securing the
seat support brackets to the base frame.

4. Testwheelchair maneuverability, comfort, and handling.
5. Repeat STEPS 14 for further adjustment, if necessary.

Mounting Screws

t Support
Bracket

FIGURE 11 - ADJUSTING WEIGHT DISTRIBUTION

REPOSITIONING THE MOTOR/
GEARBOX (FIGURE 12)

NOTE: The motor/gearbox assembly can be repositioned to
lengthen or shorten the wheelbase by 2-inches in 1-inch in-
crements.

STANDARD POSITION - LENGTHENS the wheelbase and
gives you the most stability and standard maneuverability.

1-INCH FORWARD - CENTERS the wheelbase and gives
you standard stability and maneuverability.

2 -INCH FORWARD - SHORTENS the wheelbase and in-
creases maneuverability and distributes additional weight on
rear wheels.

MOTOR/GEARBOX ASSEMBLY

Standard - 1 -Inch Forward -
Approximately 65% of | Approximately 70% of
weight over rear weight over rear
wheels wheels

™S

|
]
U NN
i

\.

2 -Inch Forward -
Approximately 75% of
weight over rear
wheels

FIGURE 12 - REPOSITIONING MOTOR/GEARBOX

WARNING
When using a recliner/high back van seat,
the motor/gearbox or motor MUST use most

REARWARD mounting holes on the suspen-
sion arm assembly.

1. Determine the desired position for the gearbox on the
wheelchair.

2. Remove the drive wheels from the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.

3. Remove gearbox from the suspension arm. Refer to
REMOVING/INSTALLING GEARBOX inthis procedure
of the manual.

4. Move gearbox to the position determine in STEP 1.

NOTE: Ifthe wheelchair is equipped with 9-inch casterson a
standard orheavy duty base, the 2-inch forward position CAN
NOT be utilized.

5. Reinstallthe gearbox onto the existing suspension am.
Referto REMOVING/INSTALLING GEARBOX inthis pro-
cedure of the manual.

Repeat STEPS 3-5 for opposite side of the wheelchair.

7. Reinstall the drive wheel onto the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.
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REPOSITIONING THE GEARLESS/BRUSHLESS MOTOR (FIGURE 13,14)
Acceptable mounting positions for the gearless/brushless motor.
NOTE: The motor/gearbox assembly or gearless/brushless motor can be repositioned to lengthen or shorten the wheel-

base by 2-inches in 1-inch increments.

ARROW AND STORM X

NOTE: These mounting positions apply to the Arrow
and Storm X with fixed back or recliner and torque
with manual recline option

STANDARD POSITION - LENGTHENS the wheel-
base and gives you the most stability and standard
maneuverability.

1-INCH FORWARD - CENTERS the wheelbase and
gives you standard stability and maneuverability.

2-INCH FORWARD - SHORTENS the wheelbase and
increases maneuverability and distributes additional
weight on rear wheels.

Standard -

Approximately 65%

of weight over
rear wheels

1 -Inch Forward -

Approximately 70%
of weight over 2 -Inch Forward -
rear wheels Approximately 75%
of weight over
rear wheels

TORQUE

NOTE:These mounting positions apply to the Torque
with fixed back.

STANDARD POSITION - SHORTENS the wheelbase and
increases maneuverability and distributes additional weight
on rear wheels.

1-INCH REARWARD - CENTERS the wheelbase and
gives you standard stability and maneuverability.

2-INCH REARWARD - LENGTHENS the wheelbase
and gives you the most stability and standard maneu-
verability.

2 - Inch Rearward -
Approximately 65%
of weight over
rear wheels

1 - Inch Rearward -

Approximately 70%
of weight over
rear wheels Sta.ndard )
Approximately 75%
of weight over
rear wheels

FIGURE 13 - REPOSITIONING THE GEARLESS/BRUSHLESS MOTOR
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1. Determine the desired mounting position of the gear-
less/brushless motor. Refer to ACCEPTABLE
MOUNTING POSITIONS FOR THE GEARLESS/
BRUSHLESS MOTOR in this procedure of the
manual.

2. Remove the group 22 battery box or group 24 battery
boxes. Referto INSTALLING/REMOVING BATTERY
BOX-GROUP 22 BATTERY BASE FRAMES or IN-
STALLING/REMOVING BATTERY BOXES - GROUP
24 BATTERY BASE FRAMES in PROCEDURE 9 of
this manual.

3. Ifnecessary, remove the battery box tray. Refer to RE-
MOVING THE BATTERY BOX TRAY in this proce-
dure of the manual.

4. Remove the drive wheel from the wheelchair. Refer to
REMOVING/ANSTALLING DRVEWHEELSin PROCE-
DURE 12 of this manual.

5. Loosen the adjustment screw that secures the motor
release handle to the brake release shatft.

6. Remove the four (4) mounting screws and washers
that secure the motor to the suspension am.

7. Slide the motor forward or backward to the desired
mounting position.

8. Secure the motor to the mounting position determined
in STEP 1 and secure with the four (4) existing mount-
ing screws and washers. Torque to 13 foot/pounds.

9. Securely tighten adjustment screw.

Motor

Brake Release

Motor Release
Lever

Adjustment

Suspension Arm
Mounting

Washer Screws

FIGURE 14 - REPOSITIONING THE GEARLESS/
BRUSHLESS MOTOR

10. Reinstall the drive wheel to the wheelchair. Refer to RE-
MOVING/INSTALLING DRIVE WHEELS in PROCE-
DURE 12 of this manual.

11. Repeat STEPS 1-9 for opposite side of wheelchair.

12. If necessary, reinstall the battery box tray. Refer to RE-
MOVING THE BATTERY BOX TRAY in this proce-
dure of the manual.

13. Remove the group 22 battery box or group 24 battery
boxes. Referto INSTALLING/REMOVING BATTERY
BOX-GROUP 22 BATTERY BASE FRAMES or IN-
STALLING/REMOVING BATTERY BOXES - GROUP
24 BATTERY BASE FRAMES in PROCEDURE 9 of
this manual.

REPLACING SUSPENSION ARM FOR
WHEELCHAIRS WITH MOTOR/

GEARBOX ASSEMBLY (FIGURE 15)
1. Remove the drive wheels from the wheelchair. Refer to

REMOVING/ANSTALLING DRVEWHEELSin PROCE-
DURE 12 of this manual.

2. Loosen the hex screws that secure wiring hamess to
sub-frame assembly.

3. Remove gearbox from the existing suspension am. Re-
ferto REMOVING/INSTALLING GEARBOX inthis proce-
dure of the manual.

Remove plug buttons from the middle of the base frame.

5. Remove the hex screws and the beveled washers that
secure the suspension am assembly to the base frame.

6. Remove existing suspension am from the wheelchair.

NOTE: When installing the NEW suspension arm, the
beveled washers MUST be placed on the inside and out-
side of the base frame, with the bevels facing each other.

7. Install the NEW suspension arm assembly onto the
base frame.

Beveled
Washers
Plug
Button
L@;{/_ Suspension Arm Hex Screw
¥ (1/2 x 7-inches)

FIGURE 15 - REPLACING SUSPENSION ARM FOR
WHEELCHAIRS WITH MOTOR/GEARBOX ASSEMBLY
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10.

1.

12.

Torque suspension arm hex screws (1/2 x 7-inches) to
85 FOOT pounds (approximately 1,020-inch pounds)
and replace plug buttons.

Reinstall the gearbox onto the existing suspension am.
Referto REMOVING/INSTALLING GEARBOX in this
procedure of the manual.

Tighten the hex screws that secure wiring hamess to
sub-frame assembly securely.

Reinstall the drive wheel onto the wheelchair. Refer to
REMOVING/INSTALLING DRIVE WHEELS in PRO-
CEDURE 12 of this manual.

Repeat STEPS 1-12 for the opposite side of the wheel-
chair, if necessary.

REPLACING SUSPENSION ARM
FOR WHEELCHAIRS WITH
GEARLESS/BRUSHLESS MOTORS
(FIGURE 16)

1.

10.

1.

Perform one (1) of the following:

A Remove the seating system. Refer to the seating
systems owner’s manual for removal/installation
instructions.

Remove the seat pan. Refer to REMOVING/IN-
STALLING THE SEAT PAN in PROCEDURE 6 of
this manual.

Remove the motor. Referto REMOVING/INSTALLING
THE MOTOR in PROCEDURE 12 of this manual.

Cut the tie-wrap(s) that secure the wiring hamess/
charger cable to the suspension am.

Remove the anti-tip assembly from the rear of the sus-
pensionam. Referto REMOVING/INSTALLING THE
ANTI-TIPASSEMBLY in this procedure of the manual.

Remove the shock from the suspension arm. Refer to
REMOVING/INSTALLING THE SHOCKASSEMBLY
in this procedure of the manual.

Remove the plug buttons from the side of the base
frame.

Remove the mounting screw and beveled washers
that secure the front of the suspension aim to the base
frame.

Remove the existing suspension arm from the base
frame.

Install the new suspension arm onto the base frame.

Install mounting screw and beveled washers that se-
cure the front of the suspension arm to the base frame.

Install the plug buttons into the side of the base frame

12.

13.

14.

15.

Install the shock onto the new suspension arm. Refer
to REMOVING/INSTALLING THE SHOCK ASSEM-
BLY in this procedure of the manual.

Install the motor onto the new suspension arm. Refer
to REMOVING/INSTALLING THE MOTOR in PRO-
CEDURE 12 of this manual.

Install anti-tip assembly onto the rear of the new sus-
pension am. Referto REMOVING/INSTALLING THE
ANTI-TIPASSEMBLY in this procedure of the manual.

Perform one (1) of the following:

A Remove the seating system. Refer to the seating
systems owner’s manual for removal/installation
instructions.

Remove the seat pan. Refer to REMOVING/IN-
STALLING THE SEAT PAN in PROCEDURE 6 of

this manual.

Beveled

Washers
Plug
Button
L@é’; Suspension Arm Hex Screw
¥ (1/2 x 7-inches)

FIGURE 16 - REPLACING SUSPENSION ARM FOR

WHEELCHAIRS WITH GEARLESS/BRUSHLESS MOTOR

ANTI-TIPPER WHEEL

R
1.

2.

EPLACEMENT (FIGURE 9)

Remove the locknuts, hex screws and spacers that
secure the anti-tipper wheels to the shock mount plates.

Replace anti-ipper wheel(s) and torque existing hard-
ware to 30-35-inch pounds. DO NOT overtighten.

Anti-Tipper Wheel

Locknut

Hex Screw Shock Mount Plates
FIGURE 9 - ANTI-TIPPER WHEEL REPLACEMENT
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REMOVING/INSTALLING THE
ANTI-TIP ASSEMBLY

Removing

1.

Remove the mounting screw, washers, and spacers
that secure the top of the anti-tip bracket to the suspen-
sion am.

Remove the mounting screw and locknut that secure
the extension spring in place.

Remove the mounting screw, washers, and spacers
that secure the bottom of the anti-tip bracket to the sus-
pension am.

Installing

1.

Aligntop mounting hole of anti-tip bracket with top mount-
ing slot in rear of suspension am.

Top

Mounting
Hole

Anti-Tip
Bracket

DO NOT
USE THIS
MOUNTING
HOLE

Lower
Mounting
Hole

Extension
Spring

Mounting

Screws
DO NOT
USE THIS Mounting  Mounting
MOUNTING Slot
SLOT

Screw

Secure top of anti-tip bracket to suspension arm with
existing mounting screw, washers, spacers, and lock-
nut. Securely tighten.

Align lower mounting hole of the anti-tip mounting bracket
with the lower slot of the suspension arm.

Secure the anti-tip bracket to the suspension arm
with the existing mounting screw, washers, spac-
ers, and locknuts. Securely tighten.

Hook one end of the extension spring around
mounting screw.

Install mounting screw through lower mounting
hole in suspension arm, other end of extension
spring and opposite side of suspension arm. Se-
curely tighten with locknut.

Washers Locknuts
A Locknut
DO NOT
USE THIS
MOUNTING

~ HOLE
K ~ /

Lower

.
|
1
N Mounting
(N \ Hole
® s Suspension
~ Am
~

DO NOT use this mounting hole. This
mounting hole is used to secure the
shock assembly.

NOTE: Suspension arm shown is for gearless/brushless motor. The Anti-tip assembly removes/installs in the
same manner on the suspension arm used with the conventional motor/gearbox assembly.

FIGURE 17 - REMOVING/INSTALLING THE ANTI-TIP ASSEMBLY
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FWD WHEELCHAIRS PROCEDURE 17

This Procedure includes the following: REMOVING/INSTALLING FRONT
Removing/Installing Rear Shroud SHROUD (F IGURE 2)

Removing/Installing Front Shroud Removing \::v
Removing/Installing Side Shroud Assembly 1. Tum the two (2) wing nuts on the TOP of the front [k
Removing/Installing Counterweight shroud COUNTERCLOCKWISE. W
Replacing Group 24 Battery Box Sub-Frame 2. Turnthe wing nut on the BOTTOM of the front shroud gl
Removing/installing Shocks gﬁil;lTERCLOCKWISE and lift up on the front E
Shock Spring Replacement L
Tie Rod Replacement Installing (H:
Removing/Installing Gearbox 1. Position the front shroud on the wheelchair frame. A
Sensor Cable Assembly Replacement 2. Alignthe wing nut on the BOTTOM of the front shroud é
Replacing Suspension Arm with the mounting bracket on the wheelchair frame. s

3. Align the two (2) wing nuts on the TOP of the front
shroud with the mounting holes in the wheelchair frame.

4. Turnthe wing nut onthe BOTTOM of the front shroud
CLOCKWISE to secure front shroud in place.

5. Tumn the two (2) wing nuts on the TOP of the front
shroud CLOCKWISE to secure front shroud in place.

Removing/Installing The Wiring Harness
Adjusting Weight Distribution

WARNING
After ANY adjustments, repair or service
and BEFORE use, make sure that all at-

taching hardware is tightened securely -
otherwise injury or damage may result.

REMOVING/INSTALLING REAR
SHROUD (FIGURE 1)
Removing

1. Turn the two (2) wing nuts COUNTERCLOCKWISE
and lift up on the rear shroud.

Wing Nut

Installing
1. Posttion the rear shroud on the wheelchair frame align- Mounting
ing the two (2) wing nuts with the mounting brackets. Bracket

2. Tum the two (2) wing nuts CLOCKWISE to secure
rear shroud in place.

Wing Wing
Nut

FIGURE 2 - REMOVING/INSTALLING FRONT
SHROUD

REMOVING/INSTALLING SIDE
SHROUD ASSEMBLY (FIGURE 3)

Removing

1. Removetherearshroud. Referto REMOVING/INSTALL -
ING REAR SHROUD in this procedure of the manual.
2. Remove the drive wheel from the wheelchair. Refer

to REMOVING/INSTALLING DRIVE WHEEL in PRO-
CEDURE 12 of this manual.

Rear
Shroud

FIGURE 1 - REMOVING/INSTALLING REAR
SHROUD
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PROCEDURE 17

FWD WHEELCHAIRS

3. Remove the two (2) socket screws that secure the REMOVING/INSTALLING

side shroud bracket to the suspension am. COUNTERWEIGHT (FI GURE 4)
4. Remove the mounting screw and washer that se-

cures the REAR of the side shroud to the suspension WARNING

arm. The sensor on the wheelchair should pre-
5. Remove the side shroud assembly. vent the wheelchair from operating with-

) out the counterweight secured to the rear
Installing of the wheelchair. If the wheelchair oper-
1. Position the side shroud on the wheelchair frame. ates without the cou_ntervvelght, DO NOT op-

erate the wheelchair. Have the wheelchair
2. Install the two (2) socket screws that secure the side | serviced by a dealer or qualified technician.
shroud bracket into the mounting holes of the sus- _ )
pension arm. Securely tighten. The cou_n_terwelght_ Welghs_ 42 _pounds. Use
proper lifting techniques (lift with your legs)
3. Install the mounting screw and washer that secures  fto avoid injury.
the REAR of the side shroud to the suspension arm. -
o Removing
4. Repeat STEPS 1-3 for the opposite side shroud as-
sembly, if necessary. 1. Removethe rearshrouq. Referto REMOVING/ANSTALL-
5. Reinstall the drive wheel from the wheelchair. Refer ING REAR SHROUD in this procedure of the manual.
to REMOVING/INSTALLING DRIVE WHEEL inPRO- 2. While using proper lifting techniques, use ONE hand
CEDURE 12 of this manual. to firmly grasp the handle and the OTHER hand to
6. Reinstall the rear shroud. Refer to REMOVING/IN- firmly grasp the OUTSIDE LOWER EDGE of the
STALLING REAR SHROUD in this procedure of the counterweight.
manual. 3. Pull the outside lower edge toward you, releasing the
Rear Front bottom shoulder screws on the counterweight from the
Socket  Mounting Mounting bottom slots in the mounting brackets.
_ Screws  Hole Hole 4 |ift the counterweight up and remove the top shoulder
Mounting screws from the top slots in the mounting brackets.

Installing

1. While using proper lifting techniques, use ONE hand
to firmly grasp the handle and the OTHER hand to
firmly grasp the OUTSIDE LOWER EDGE of the
counterweight.

2. Hold the counterweight at an angle (DETAIL “C”) and
position the top shoulder screws into the top slots onthe
mounting brackets.

3. Lowerthe counterweight down until the bottom shoulder
screws engage inthe bottom slots on the mounting brack-
ets.

. Suspension Arm
Side Shroud Bracket uspenst 4. Push in the bottom rear of the counterweight to se-
FIGURE 3 - REMOVING/INSTALLING SIDE ol t.ZiﬁSrE’t?ZVf"%T; tothe wheelchair unti itlocks
SHROUD ASSEMBLY P '

5. Installthe rear shroud. Referto REMOVING/INSTALL-

ING REAR SHROUD in this procedure of the manual.
92
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DETAIL “A” - REMOVING - STEP 2;
INSTALLING - STEP 5

LowerEdge Counterweight

DETAIL “B” - REMOVING - STEP 3;

DETAIL “C” - REMOVING - STEP 4;
INSTALLING - STEP 2

Counterweight Top Slot in

Top Shoulder Mounting
Bracket

Bottom Slot in Mounting Bracket

FIGURE 4 - REMOVING/INSTALLING
COUNTERWEIGHT

REPLACING GROUP 24 BATTERY
BOX SUB-FRAME (FIGURE 5)

Removing

1. Removetherearshroud. Referto REMOVING/INSTALL-
ING REAR SHROUD in this procedure of the manual.

2. Removethe counterweight RefertoREMOVING/INSTALL -
ING COUNTERWEIGHT inthis procedure of the manual.

3. Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

4. Cuttie wrap A, which secures the sensor cable AND
the LEFT motor cable to the battery box sub-frame.

5. Cut tie-wrap B, which secures the battery charger cable
AND the RIGHT motor cable to the battery box sub-frame.

6. Remove the two (2) mounting screws and locknuts
that secure the wiring hamess w/bracket to the bat-
tery box sub-frame.

7. Remove the wiring harmess w/bracket from the bat-
tery box sub-frame.

8. Remove the four (4) mounting screws and washers
that secure the battery box sub-frame to the mount-
ing brackets.

9. Remove the EXISTING sub-frame assembly.

10. Remove the four (4) mounting screws and wash-
ers that secure the two (2) mounting brackets to
the sub-frame.

11. Install the four (4) mounting screws and washers
that secure the two (2) NEW mounting brackets
to the sub-frame.

12. Install the four (4) mounting screws that secure the
NEW battery box sub-frame to the mounting brack-
ets. Use Loctite 242 and torque mounting screws to
156-inch pounds.

13. Install the two (2) mounting screws and locknuts that
secure the wiring harmess w/bracket to the NEW bat-
tery box sub-frame. Use Loctite 242 and torque mount-
ing screws to 160-inch pounds.

14. Secure the sensor cable AND the LEFT motor cable
to the NEW battery box sub-frame using tie wrap A.
Refer to FIGURE 5 for tie wrap positioning.

15. Secure the battery charger cable AND the RIGHT
motor cable to the NEWV battery box sub-frame using
tie wrap B. Refer to FIGURE 5 for tie wrap positioning.

16. Reinstallthe battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.
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PROCEDURE 17 FWD WHEELCHAIRS

17. Reinstallthe counterweight. Refer to REMOVING/IN-
STALLING COUNTERWEIGHT in this procedure of

18. Reinstall the rear shroud. Refer to REMOVING/IN-
STALLING REAR SHROUD in this procedure of the

w
H
E
E
L
Cc
H
.
I
R
S

CHAIR

F the manual. manual.
W .
D Mounting Screw Washer (STEP 8 and 12)
(STEPS 8 and 12)
Battery Box
Sub-frame

Wiring Harness
W/ Bracket

Mounting
Screw
Mounti (STEPS 10 Mounting
‘S’é’,’; (/’V"g Bracket (Only
(STEPS 6 One (1) Shown
and 13)

Sub-Frame

FRONT OF
CHAIR

FIGURE 5 - REMOVING/INSTALLING GROUP 24 BATTERY BOX SUB-FRAME

REMOVING/INSTALLING SHOCKS Installing
(FlGURE 6) Secure the top of the NEW shock to base frame us-
Removing ing the existing washer and mounting screw. Apply

1.

Remove the front shroud. Refer to REMOVING/IN-
STALLING FRONT SHROUD in this procedure of the
manual.

Loctite 242 and torque to 156-inch pounds.

Secure the bottom of the NEW shock to the suspen-
sion arm with the existing mounting screw and lock-
nut. Apply Loctite 242 and torque to 160-inch pounds.

2 g?g‘fﬁg%?:%‘fsg‘uﬁeﬁgg Eri"ecd’mgffl t'}':'e Reinstall the battery boxes. Referto INSTALLING/RE-

manual MOVING GROUP 24 BATTERY BOXES in PRO-
' . OVING CEDURE 9 of this manual.
3. Remove the counterweight. Refer to REMOVING/IN- : .
o Reinstall the counterweight. Referto REMOVING/IN-
STALLING COUNTERWEIGHT in this procedure of -~ pa) | NG COUNTERWEIGHT in this procedure of
the manual.
the manual.

4. Removethebatieryboxes. RefertoINSTALLINGIRE- - o -1l the rear shroud. Refer to REMOVING/IN-
MOVING GROUP 24 BATTERY BOXES in PRO- STALLING REAR SHROUD in thi d fih
CEDURE 9 of this manual. p—— in this procedlire ofthe

5. Remove the mounting screw and washer that se- '
oLres thatop of the EXISTING shadk to fhe base frame, 6 Reinstallthe front shroud. Refer to REMOVING/IN-

. STALLING FRONT SHROUD in this procedure of

6. Remove the mounting screw and locknut that secures the manual
the bottom of the EXISTING shock to the suspension '
arm.

7. Remove the EXISTING shock.

Download from Www.Somanuals.com. All Manuals Search And Download.
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Base Frame

Washer

Mounting Screw

Shock

Suspension Arm

Locknut Mounting Screw

©
FIGURE 6 - REMOVING/INSTALLING SHOCKS

SHOCK SPRING REPLACEMENT
(FIGURE 7)

1. Remove the shock. Refer to REMOVING/INSTALL-
ING SHOCKS in this procedure of this manual.

2. Hold the spring retainer and turn the shock eyelet as-
sembly counterclockwise to unthread it from the shock.

3. Remove the spring retainer and spring.
Place the NEW spring onto the shock.

5. Reinstall the shock eyelet assembly and the spring
retainer onto the NEW spring.

6. While holding the spring retainer, torque the shock
eyelet assembly to 245-inch pounds.

Spring

Shock Eyelet Retainer

Assembly

Spring

Spring
Base

Shock
FIGURE 7 - SHOCK SPRING REPLACEMENT

7. Secure top of shock and spring retainer to base frame.
Apply Loctite 242 and torque to 160-inch pounds.

8. Reinstall the shock. Refer to REMOVING/INSTALL -
ING SHOCKS in this procedure of this manual.

TIE ROD REPLACEMENT (FIGURE 8)

Removing

1. Removethefrontshroud. Referto REMOVING/INSTALL -
ING FRONT SHROUD in this procedure of the manual.

2. Removetherearshroud. Referto REMOVING/ANSTALL -
ING REAR SHROUD in this procedure of the manual.

3. Remove the counterweight. Refer to REMOVING/IN-
STALLING COUNTERWEIGHT in this procedure of
the manual.

4. Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

5. Remove the shocks. Referto REMOVING/INSTALL -
ING SHOCKS in this procedure of this manual.

6. Remove the MKIV controller. Refer to REMOVING/
INSTALLING MKIV CONTROLLER in PROCEDURE
13 of this manual.

7. Remove the locknut, small washer, larger washer and
mounting screw that secures the tie rod to the sus-
pension arm.

8. Remove the locknut, small washer, large washer and
mounting screw that secures the tie rod to the base frame.

9. Remove the tie rod from the wheelchair.

NOTE: In orderto ensure that the replacement tie rod(s)
are adjusted properly, it is necessary to remove ALL
of the tie rods from the wheelchair and install both the
NEW and the EXISTING tie rods as described in the
section below.

10. Repeat STEPS 7-9 to remove the three (3) remain-
ing tie rods.

Adjusting/Installing

1. Before installing, adjust the collar on one (1) tie rod
until the length of the tie rod is approximately five (5)
inches (DETAIL“A).

NOTE: The length of the tie-rod is measured from the
center of one eyelet to the center of the opposite eyelet.

NOTE: Tum the collar CLOCKWISE to shorten the tie
rod and COUNTER-CLOCKWISE to lengthen the tie rod.

2. Lock the collar on the tie rod into place by turning
the nut on the tie rod until it is FLUSH against the
collar (DETAIL “A”).
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PROCEDURE 17

FWD WHEELCHAIRS

3. Installthe tie rod onto the base frame using the mount-
ing screw, large washer, small washer and locknut.
HAND TIGHTEN ONLY.

4. |Install the tie rod in the suspension arm using the
mounting screw, large washer, small washer and lock-
nut. HAND TIGHTEN ONLY.

5. Repeat STEPS 1-4 to install the three (3) remain-
ing tie rods.

oS

NOTE: To complete proper tie rod adjustment, Per-
form STEPS 6-7 on the TOP TWO (2) tie rods ONLY.

6. Turnthe collar COUNTER-CLOCKWISE for one (1)
complete revolution on the TOP TWO (2) tie rods.

7. Lock the collar on the TOP TWO (2) tie rods into
place by turning the nuts on the TOP TWO (2) tie
rods until they are FLUSH against the collars.
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Center- 5 inches

Tie Rod
Center
Nut

Collar
(Tum CLOCKWISE To
Shorten And COUNTER-
CLOCKWISE To Lengthen)
DETAIL “A”
Base
Frame
Mounting
Screw
Tie Rod
Suspension
Locknut Arm
u SR
<J
Small “
Washer e ]

Screw

Suspension Arm

FIGURE 8 - TIE ROD ASSEMBLIES

8. Securely tighten the tie rods to the base frame AND to
the suspension arm. Apply Loctite 242 and torque to
360-inch pounds.

9. Reinstall the MKIV controller. Refer to REMOV-
ING/INSTALLING MKIV CONTROLLER in PRO-
CEDURE 13 of this manual.

Reinstall the shocks. Referto REMOVING/INSTALL -
ING SHOCKS in this procedure of this manual.

11. Reinstall the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

Reinstall the counterweight. Refer to REMOVING/IN-
STALLING COUNTERWEIGHT in this procedure of
the manual.

13. Reinstallthe rear shroud. Referto REMOVING/INSTALL -
ING REAR SHROUD in this procedure of the manual.

14. Reinstallthe frontshroud. Referto REMOVING/ANSTALL-
ING FRONT SHROUD in this procedure of the manual.

10.

12.

REMOVING/INSTALLING
GEARBOX (FIGURE 9)

CAUTION
Perform the following procedure in a des-

ignated work area to prevent damage to
flooring (carpeting, tile, etc.).

Removing

Remove the rear shroud. Refer to REMOVING/IN-
STALLING REAR SHROUD in this procedure of the
manual.

2. Remove the counterweight. Referto REMOVING/IN-
STALLING COUNTERWEIGHT in this procedure of
the manual.

3. Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

4. Remove the drive wheel from the wheelchair. Refer
to REMOVING/INSTALLING DRIVE WHEELS in
PROCEDURE 12 of this manual.

5. Remove the side shroud assembly. Referto REMOV-
ING/INSTALLING THE SIDE SHROUD in this proce-
dure of the manual.

Remove the six (6) socket screws that secure the
existing motor/gearbox to the suspension arm.

o

7. Remove existing motor from gearbox. Refer to MO-
TOR REPLACEMENT in PROCEDURE 12 of this
manual.
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Installing

CAUTION
The longer socket screws MUST be posi-
tioned in the mounting holes on the OUT-
SIDE of the suspension arm, and the SHORTER

socket screws MUST be positioned in the
mounting holes on the INSIDE of the sus-
pension arm. Otherwise, damage to the
gearbox may result.

1. Install the EXISTING motor onto the NEW gearbox.
Referto MOTOR REPLACEMENT in PROCEDURE
12 of this manual.

2. Secure the gearbox to the suspension arm using the
six (6) socket screws. Use Loctite 242 and torque
the socket screws to 75-inch pounds.

NOTE: Replace any parts that show signs of wear or dam-
age.

3. Reinstallthe side shroud assembly. Referto REPLAC-
ING THE SIDE SHROUD in this procedure of the
manual.

4. Reinstall the drive wheels onto the wheelchair. Refer
to REMOVING/INSTALLING DRIVE WHEELS in
PROCEDURE 12 of this manual.

LONG
Socket

Suspension Screw

SHORT
Socket
Screw

Gearbox

FIGURE 9 - REMOVING/INSTALLING
GEARBOX

Reinstall the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-

CEDURE 9 of this manual.

Reinstall the counterweight. Refer to REMOVING/IN-
STALLING COUNTERWEIGHT in this procedure of
the manual.

Reinstallthe rear shroud. Referto REMOVING/INSTALL -
ING REAR SHROUD in this procedure of the manual.

SENSOR CABLE ASSEMBLY
REPLACEMENT (FIGURE 10)

1.

1.

12.

13.

Removethe rearshroud. Referto REMOVING/INSTALL -
ING REAR SHROUD in this procedure of the manual.

Remove the counterweight. Refer to REMOVING/IN-
STALLING COUNTERWEIGHT in this procedure of
the manual.

Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

Cut tie-wrap A, which secures the EXISTING sensor
cable to the sensor bracket (DETAIL “A”).

Cut tie-wrap B, which secures the EXISTING sensor
cable AND the LEFT motor cable to the battery box
sub-frame (DETAIL'B").

Cut tie-wrap C, which secures the EXISTING “Lego”
block connector of the sensor cable and the “Lego”
block connector of the battery wiring harness to the
base frame.

Disconnectthe EXISTING “Lego” block connector of
the sensor cable from the “Lego” block connector of
the battery wiring haress (DETAIL “C”).

Remove the two (2) mounting screws, washers and
locknuts that secure the EXISTING sensorto the sen-
sor bracket (DETAIL “D”).

Remove the EXISTING sensor cable assembly.

. Install the two (2) mounting screws, washers and lock-

nuts to secure the NEW sensor to the sensor bracket
(DETAIL “D”). Securely tighten.

Connectthe NEW “Lego” block connector of the sen-
sor cable assembly to the “Lego” block connector of
the wiring harness (DETAIL ‘C").

Secure the two (2) “Lego” block connectors to the
base frame with a NEW tie wrap (DETAIL “C”).

Secure the NEW sensor cable AND the LEFT motor
cable to the battery box sub-frame with a NEW tie
wrap (DETAIL"B’).
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PROCEDURE 17 FWD WHEELCHAIRS

14. Secure the NEW sensor cable to the sensorbracket  16. Reinstall the counterweight. Referto REMOVING/IN-
with a NEW tie wrap (DETAIL “A”). STALLING COUNTERWEIGHT in this procedure of

15. Reinstall the battery boxes. Refer to INSTALLING/ ~ the manual

VI:, REMOVING GROUP 24 BATTERY BOXESInPRO- 17. Reinstall the rear shroud. Refer to REMOVING/IN-

D CEDURE 9 of this manual. STALLING REAR SHROUD in this procedure of the
manual.

W

H

E Sensor Base Frame

E Bracket SN\

L ‘Lego” éfgi

o) oc

(H: Sensor Coilgglc(tor Connector

A Of The Of The

' Sensor Battery

R Cable Wiring

S Hamess

Tie Wrap C
DETAIL “C”

Battery Box

DETAIL “A Sub-Frame

FRONT OF

REAR OF
CHAIR

Sensor

Washer

LEFT Motor  sensor
Cable Cable
DETAIL “B”

Mounting
Screw

DETAIL “D”

NOTE: Seat frame and drive wheels removed for clarification purposes ONLY.
FIGURE 10 - SENSOR CABLE ASSEMBLY REPLACEMENT

REPLACING SUSPENSION ARM 2. Remove the counterweight. Referto REMOVING/IN-
(F|GURE 11) STALLING COUNTERWEIGHT in this procedure of
the manual.

1.  Remove the rear shroud. Refer to REMOVING/IN-
STALLING REAR SHROUD in this procedure of the
manual.
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10.

1.

12.

Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

Remove the drive wheel from the wheelchair. Refer
to REMOVING/INSTALLING DRIVE WHEELS in
PROCEDURE 12 of this manual.

Remove the shock. Refer to REMOVING/INSTALL-
ING SHOCKS in this procedure of this manual.

Remove the tie rods from the EXISTING suspension
arm. Refer to TIE ROD REPLACEMENT in this pro-
cedure of the manual.

Remove the side shroud assembly. Refer to RE-
PLACING SIDE SHROUD ASSEMBLY in this proce-
dure of the manual.

Remove the gearbox from the EXISTING suspension
arm. Refer to REMOVING/INSTALLING GEARBOX
in this procedure of the manual.

Remove the locknut, two (2) spacers, two (2) wash-
ers and the mounting screw that secures the EXIST-
ING suspension arm to the base frame.

Remove EXISTING suspension arm from the base
frame.

Secure the NEW suspension arm to the base frame
using the mounting screw, two (2) washers, two (2)
spacers and the locknut. Torque the locknuts to 85
-inch pounds.

Reassemble the wheelchair by reversing STEPS 1-8.

Suspension Arm

FIGURE 11 - REPLACING THE SUSPENSION ARM

REMOVING/INSTALLING WIRING
HARNESS (FIGURE 12)

Removing

1. Remove the battery boxes. Referto INSTALLING/RE-
MOVING GROUP 24 BATTERY BOXES in PRO-
CEDURE 9 of this manual.

2. Remove the two (2) mounting screws that secure
the battery charger port to the mounting bracket and
remove the battery charger port (DETAIL “A”).

3. Remove the two (2) mounting screws and locknuts
that secure the wiring hamess w/bracket to the battery
box sub-frame (DETAIL “B”).

4. Cut tie-wrap A, which secures the “Lego” block
connectors to the base frame (DETAIL “C”).

5. Disconnect the “Lego” block connector of the bat-
tery wiring harness from the “Lego” block connec-
tor of the sensor cable assembly (DETAIL “C”).

6. Cuttie-wrap B, which secures the battery charger
cable and the RIGHT motor cable to the battery
box sub-frame (DETAIL “ D”).

7. Disconnect the battery harness/charger cable
(BLUE) from the controller connector (BLUE)
(DETAILE).

8. Remove the wiring harness.

Installing

1. Connect the battery hamess/charger cable (BLUE)
to the controller connector (BLUE) (DETAILE").

2. Connectthe “Lego” block connector of the battery wir-
ing hamess to the “Lego” block connector of the sen-
sor cable assembly (DETAIL “C”).

3. Securethe “Lego’ block connectors to the base frame
with a NEW tie wrap (DETAIL “C”).

4. |nstall the two (2) mounting screws and locknuts that
secure the wiring hamess w/bracket to the battery
box sub-frame. Use Loctite 242 and torque mounting
screws to 160-inch pounds (DETAIL “B”).

5. Secure the battery charger cable and the RIGHT mo-
tor cable to the battery box sub-frame with a NEW tie
wrap (DETAIL “D”).
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PROCEDURE 17 FWD WHEELCHAIRS

6. Reinstall the mounting screw that secures the battery 7. Reinstall the battery boxes. Referto INSTALLING/RE-
charger port to the mounting bracket (DETAIL"A”). Se- MOVING GROUP 24 BATTERY BOXES in PRO-
curely Tighten. CEDURE 9 of this manual.

oS

Mounting Screws

Mounting
Bracket

Hamess W/.
Bracket

w
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E
E
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Mounting

DETAIL “B” Screw

Base Frame

‘Lego” “‘Lego” Bloc
Block © Connector
Connector. Of The

Sensor Wiring
Cable Hamess
Tie Wrap A

DETAIL “C”

Battery Charger
Cable

DETAIL “D”

Charger
Cable (Blue)

DETAIL “E”
FIGURE 12 - REMOVING/INSTALLING WIRING HARNESS
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ADJUSTING WEIGHT
DISTRIBUTION (FIGURE 13)

NOTE: Depending on the seat depth ordered, the position
ofthe seat support brackets is factory set between 2.25 and
6 inches (measured from the front of the base frame to the
front ofthe seat support brackets). This will put approximately
65% of the total weight of the chair and user over the drive
wheels (large wheels), allowing for the best performance of
the chair.

In order to achieve maximum comfort and maneuverability
for the end user; it may be necessary to adjust the seat
support brackets slightly forward or backward. It is recom-
mended that the seat support brackets be set as close to
2.25- 6 inch mark (depending on seat depth) as possible,
while allowing maximum comfort and maneuverability to
the end user.

Adjusting Weight Distribution For New Seat
Depth

NOTE: When changing the seat depth of the chair, it is
necessary to adjust the seat support brackets in order to
achieve optimum weight distribution (65%). Perform the
following procedure to adjust the seat brackets:

1. Refer to the following chart to determine the correct
position of the two (2) seat support brackets to achieve
optimum weight distribution (65%).

Seat Position Of The Seat Support
Depth Brackets (Inches) To Achieve
(Inches) Optimum Weight Distribution (65%)
14 to 16 inches 2.25-inches
17 to 18 inches 4.25-inches
19 to 20 inches 6-inches

Mounting Screws

Front Of
Base

Frame
2.25 Inches (For a

seat depth of 14 to
16 inches)

NOTE: Seat/seat frame not shown for clarity.

FIGURE 13 - ADJUSTING WEIGHT
DISTRIBUTION

INSTALLING 90° FOOTBOARD
(FIGURE 14)

WARNING

DO NOT remove detent pin from footrest
assembly. Otherwise, injury may result.
1. Remove the existing footrests. Referto FRONT RIG-

GINGS in PROCEDURE 3 of the Owner’s manual,
part number 1081227.

2.  Remove the telescoping front rigging supports. Refer
to ADJUSTING/REPLACING TELESCOPING
FRONT RIGGING SUPPORT in PROCEDURE 3 of

2. Loosen the four (4) mounting screws that secure the
two (2) seat support brackets to the base frame.

3. Adjust the two (2) seat support brackets forward or
backward until the position determined in STEP 1 is
achieved.

NOTE: When the front of the seat aligns with the controller,

approximately 65% of the total weight of the chair and useris

overthe drive wheels (large wheels).

4. Adjust the two (2) seat brackets slightly forward or
backward, until maximum comfort and maneuver-
ability for the end user is acheived.

5. Retighten the four (4) mounting screws securing the
two (2) seat support brackets to the base frame.

the Owner’s Manual, part number 1081227.

3. Remove existing front and rear shrouds. Referto RE-
MOVING/INSTALLING THE REAR SHROUD and
REMOVING/INSTALLING THE FRONT SHROUD in
this procedure of the Manual.

4. Remove the seat. Referto REMOVING/INSTALLING
THE SEAT FRAME in PROCEDURE 6 of this Manual.

5. Position the 90° footboard on the base frame as shown
in FIGURE 14.

6. Loosely install one (1) mounting screw into the back
of the footboard and into the base frame.

Loosely install two (2) mounting screws and washers
through the top of the footboard and into the base frame.

8. Torque all three (3) mounting screw between 15 and
19-foot pounds.
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PROCEDURE 17

FWD WHEELCHAIRS

9. Adjust angle of footrest. Referto FOOTREST ANGLE

ADJUSTMENTS in this procedure of the Manual.

10. Install the seat. Refer to REMOVING/INSTALLING
THE SEAT FRAME in PROCEDURE 6 of this manual.

11. Install NEW front shroud and existing rear shroud.
Refer to REMOVING/INSTALLING THE REAR
SHROUD and REMOVING/INSTALLING THE
FRONT SHROUD in this procedure of the Manual.

12. Install the two (2) end caps provided into the ends of
the seat frame where the telescoping front rigging sup-
ports were mounted.

13. Adjust footboard. Refer to DEPTH/HEIGHT/ANGLE
ADJUSTMENT in this procedure of the manual.

Mounting
Screws
ﬁp (STEP7)

90° Footrest
Support

Mounting
Screw (STEP 6)

90°
Footboard

Flat Screws
Washers
Locknuts

FIGURE 14 - INSTALLING 90° FOOTBOARD

FOOTBOARD ADJUSTMENTS-
DEPTH/HEIGHT/ANGLE
(FIGURE 15)

WARNING

DO NOT remove detent pin from footrest
assembly. Otherwise, injury may result.
Depth

1. Remove the four (4) flat screws, washers and locknuts
that secure 90° footboard to the two (2) half clamps.

NOTE: Observe the angle of the footboard for reinstallation.
2. Move footboard to one (1) of two (2) mounting positions.

3. Secure the footboard to the half clamps with the four
(4) flat screws, washers and locknuts. Securely tighten.

Angle

1. Loosen, but do not remove the four (4) flat screws,
washers and locknuts that secure the footplate to the
half clamps.

2. Position the 90° footboard to the desired angle.
Retighten four (4) flat screws, washers and locknuts.

Height

1. Remove the two (2) hub caps.

2. Remove the mounting screw, washers, caplug
washers, and locknut that secure the footboard to
the footrest support.

3. Adjust footboard to desired height.

Secure the footboard with the mounting screw,
washers, caplug washers, and locknut. Tighten
mounting screw and locknut to 12 foot pounds. See
FIGURE 15 for hardware orientation.
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PROCEDURE 17

DEPTH

Flat Screws
Washers

Two (2) Locknuts

Mounting
Positions

Footboard

ANGLE/HEIGHT
Side View Of 90° Footboard

Flat Screws
(Loosen
Here)

0)O0 O C

| _ Washer/
Locknut

Flat Screws
\ Washers
\ Locknuts

Footrest Washer

Support

Mounting Screw

FIGURE 15 - DEPTH/HEIGHT/ANGLE
ADJUSTMENT

FOOTREST ANGLE ADJUSTMENTS

WARNING

DO NOT remove detent pin from footrest
assembly. Otherwise, injury may result.

Footrest Angle Adjustment Relative to the
Vertical Position of the Front Shroud
(FIGURE 16)

NOTE: The angle of the footrest relative to the vertical
position of the front shroud can be increased or decreased
by adjusting both cams located at the top of the footrest
support.

1. Loosen the mounting screw and locknut that secure
the cams to the upper mounting bracket. Refer to
DETAILA”.

NOTE: Both cams MUST be rotated to the same posr
tion to keep the footrest square to the base.

2. Rotate both cams either direction until footrest is at
desired angle. Refer to DETAIL “B” and “C”

3. Tighten mounting screw and locknut to 12 foot pounds.

Footrest Angle Adjustment Relative to the
Horizontal Position of the Front Shroud
(FIGURE 16)

NOTE: The footrest is factory set to be square to the base
when installed. The footrest can be positioned to be out of
square by adjusting only one (1) of the cams located at the
top of the footrest support.

1. Loosenthe mounting screw and locknut that secure the
cams to the upper mounting bracket. Refer to DETAIL
HAH‘

2. Perform one (1) of the following:

NOTE: Right and Left are determined by sitting in the
wheelchair.

A Tuming the right cam will rotate the footrest counter-
clockwise. Refer to DETAIL “D”.

B. Tuming the left cam will rotate the footrest clock-
wise. Referto DETAIL“D”.

3. When footrest is at desired position, tighten mounting
screw and locknut to 12 foot pounds.
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FWD WHEELCHAIRS PROCEDURE 17

DETAIL “A” DETAIL “B”

Locknut

F Cam —0 ) ===
y ol
Screw
Bracket
w
H
E
E DETAIL “C” - SIDE VIEW OF FOOTREST
C E)-%:
H NOTE: Angle is
A increased or \
é decreased depending ©
S on direction of footrest wmy || G
rotation o
2 Direction of
R Footrest
Vertical Position — ° Rotation
of Front Shroud \ J

DETAIL “D” - TOP VIEW OF FOOTREST

Right Left
Horizontal Position Cam Cam

of Front Shroud\ g

1 I

Footrest

CLOCKWISE \EL% %%/ COUNTER-

\-\ CLOCKWISE
©

Direction of
Footrest Rotation

\ /

FIGURE 16 - FOOTREST ANGLE ADJUSTMENTS
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LIMTIED WARRANTY

LIMITED WARRANTY

PLEASE NOTE: THE WARRANTY BELOW HAS BEEN DRAFTED TO COMPLY WITH FEDERAL LAW
APPLICABLE TO PRODUCTS MANUFACTURED AFTER JULY 4, 1975.

This warranty is extended only to the original purchaser/user of our products.

This warranty gives you specific legal rights and you may also have other legal rights
which vary from state to state.

Invacare warrants seat frame to be free from defects in materials and workmanship
for a period of three (3) years from date of purchase; that electrical components are
warranted for a period of one (1) year; gearbox/motors for a period of 18 months; and
gearless/brushless motors for five (5) years from the date of purchase; and the base
frame for the life of the product; all remaining components (including gas cylinders and
motor lock pads) for one (1) year from the date of purchase except upholstered mate-
rials, padded materials and tires/wheels. If within such warranty period any such prod-
uct shall be proven to be defective, such product shall be repaired or replaced, at
Invacare's option. This warranty does not include any labor or shipping charges in-
curred in replacement part installation or repair of any such product. Invacare's sole
obligation and your exclusive remedy under this warranty shall be limited to such repair
and/or replacement.

This warranty pertains to Arrow Series, Ranger X Series and Torque Series Only!

For warranty service, please contact the dealer from whom you purchased your In-
vacare product. In the event you do not receive satisfactory warranty service, please
write directly to Invacare at the address at the bottom of the back cover. Provide
dealer’'s name, address, date of purchase, indicate nature of the defect and, if the
product is serialized, indicate the serial number. Do not return products to our factory
without our prior consent.

LIMITATIONS AND EXCLUSIONS: THE FOREGOING WARRANTY SHALL NOT APPLY TO SERIAL
NUMBERED PRODUCTS IF THE SERIAL NUMBER HAS BEEN REMOVED OR DEFACED, PROD-
UCTS SUBJECTED TO NEGLIGENCE, ACCIDENT, IMPROPER OPERATION, MAINTENANCE OR
STORAGE, COMMERCIAL OR INSTITUTIONAL USE, PRODUCTS MODIFIED WITHOUT
INVACARE'S EXPRESS WRITTEN CONSENT INCLUDING, BUT NOT LIMITED TO, MODIFICA-
TION THROUGH THE USE OF UNAUTHORIZED PARTS OR ATTACHMENTS; PRODUCTS DAM-
AGED BY REASON OF REPAIRS MADE TO ANY COMPONENT WITHOUT THE SPECIFIC CON-
SENT OF INVACARE, OR TO A PRODUCT DAMAGED BY CIRCUMSTANCES BEYOND
INVACARE'S CONTROL, AND SUCH EVALUATION WILL BE SOLELY DETERMINED BY INVAC-
ARE. THE WARRANTY SHALL NOT APPLY TO PROBLEMS ARISING FROM NORMAL WEAR OR
FAILURE TO ADHERE TO THESE INSTRUCTIONS.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER EXPRESS WARRAN-
TIES. IMPLIED WARRANTIES, IF ANY, INCLUDING THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE, SHALL NOT EXTEND BEYOND THE DURA-
TION OF THE EXPRESS WARRANTY PROVIDED HEREIN AND THE REMEDY FOR VIOLATIONS OF
ANY IMPLIED WARRANTY SHALL BE LIMITED TO REPAIR OR REPLACEMENT OF THE DEFEC-
TIVE PRODUCT PURSUANT TO THE TERMS CONTAINED HEREIN. INVACARE SHALL NOT BE
LIABLE FOR ANY CONSEQUENTIAL OR INCIDENTAL DAMAGES WHATSOEVER.

THIS WARRANTY SHALL BE EXTENDED TO COMPLY WITH STATE/PROVINCIAL LAWS AND RE-
QUIREMENTS.

107

Download from Www.Somanuals.com. All Manuals Search And Download.

om—-—-—=s-r

w
.
R
R
.
N
T
Y




Invacare Corporation WAWWInvecaecom

USA Canada Invacare, Storm Series,and Arrow areregistered trademarks of

Orenvacae\W\ay 5970ChedworthWay Invacare Corporation.

Elyria, Ohio USA Missssauiga, Ontario Yes, Youcan.,RangerX, and Torque aretrademarksof

44036-2125 L5R3M,Canada Invacare jonN.

800-333-6900 905-890-8838 Loctite saregistered tademark of Loctite Corporation.
©2001 Invacare Comporation

FormNo0.98-266 PartNo.1081229 RevC (1)-4/01

Download from Www.Somanuals.com. All Manuals Search And Download.



Free Manuals Download Website
http://myh66.com
http://usermanuals.us

http://www.somanuals.com

http://www.4manuals.cc

http://www.manual-lib.com

http://www.404manual.com

http://www.luxmanual.com

http://aubethermostatmanual.com

Golf course search by state

http://golfingnear.com

Email search by domain

http://emailbydomain.com

Auto manuals search

http://auto.somanuals.com

TV manuals search

http://tv.somanuals.com



http://myh66.com/
http://usermanuals.us/
http://www.somanuals.com/
http://www.4manuals.cc/
http://www.manual-lib.com/
http://www.404manual.com/
http://www.luxmanual.com/
http://aubethermostatmanual.com/
http://www.golfingnear.com/
http://emailbydomain.com/
http://auto.somanuals.com/
http://tv.somanuals.com/

