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Intelligent Prosthesis Plus
239129/E

(AdAS) (AkA )

Structural Limitations

A microprocessor controlled pneumatic cylinder used to control the swing of a
Trans-fermoral lower limb extemal prosthesis during nomal locomotion.
To be fitted only as part of an Endolite Modular Limb System.
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Fitting Instructions for the Intelligent Prosthesis Plus
User/attendant should be aware of potential finger trap hazards at all times.

NOTE:
923700 Lﬂn Chassis Rear Pivot Bearings (923700) are approximately 1mm longer than
the Lower Pivot Bearing (334303) in shin. Identify these correctly before

334303 proceeding with assembly.
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Fig. 1: LOWER ATTACHMENT FOR ALL IP+ MODULES
(except ESK+)
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LENGTH OF CYLINDER ASSEMBLY

It is not possible to adjust the length of the Cylinder
Assembly. Do not unscrew the Trunnion as such action
will affect the safety of the prosthesis and may also affect
the range of the Proximity Switch.
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LOWER ATTACHMENT (Fig.1) except ESK+

1.

Note:

‘Snap fit" the bearings to the spacers as
shown before inserting into the Shin Lower
Pivot bores, ensuring the anti-rotation keys
are correctly located in the slots provided.

Apply a very light smear of STP Oil Treatment

(928105) to the bearing surface only of each

Lower Pivot, and apply Loctite 222 Screw Lock

(926001) to the Lower Pivot threads.
Fit Pivot Pins and carefully tighten.

Any residual moulding “flash” should be
removed from bearings prior to assembly.
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Maintenance Instructions for the Intelligent Prosthesis Plus

CUSHION VALVE

If the Valve is removed for inspection or renewal, a sealing
compound (928308) or alternative should be applied to
the valve threads before refitting.

PROXIMITY SWITCH REPLACEMENT

The switch may be accessed by removal of the Battery
Holder Assembly. Remove the power plug from its
connector on the PCB.

Remove the three battery holder retaining screws (2mm
A/F Wrench Key) and put to one side.

The Switch is retained in its housing with silicone rubber
adhesive. Removal is by gently pulling the attached wiring.
If the Switch cannot be removed in this manner, or if the
wiring becomes detached, then carefully drill out using a
small hand operated drill. EXTREME caution should be
taken to avoid deepening the housing hole since only 1mm
of material separates the end of the hole from the cylinder
chamber.

Apply a light smear of silicone rubber adhesive (928320)
to the new Switch Assembly (259105) and push into the
housing hole, ensuring full depth engagement.

Refitting Battery Holder Assembly is the reverse of removal,
apply Loctite 222(926001) to securing screws.

VISUAL SYSTEM CHECK

Remove the small end cap from the motor retainer (on
earlier version). Look through the motor retainer end cap
window, and observe the motor spindle whilst pumping
the Piston Rod in and out of the Cylinder at different
speeds.

When the pumping action is ceased the spindle should
return to the standing setting by turning anticlockwise.
If there is no movement reset the system and repeat
procedure.

Watch for spindle rotation when performing a system
reset.

THE WEARER SHOULD BE ADVISED:-

1. Any changes in performance should be reported
to the practitioner.

2. Ifthe device becomes immersed in liquid of any
kind or exposed to severe damp,
check for function and if necessary report to
practitioner immediately.

Not to expose the batteries to a naked flame.
In normal service an Endolite limb should be inspected

annually to check for correct function, lubrication and
security of assembly.
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Fitting Instructions for the Intelligent Prosthesis Plus

UPPER ATTACHMENT (Fig.2, 3 & 4) except ESK+

1.

Section 1

Identify correct length of bearing and assemble as
shown in Figs. 2,3 and 4.

Ensure anti-rotation key on each bearing is correctly
located in the appropriate slot.

SFESK chassis, outside of lugs.

EUK chassis inside of lugs.

Apply a very light smear of STP Oil Treatment
(928105) to the bearing surfaces only of the Bolt

Apply Loctite 222 (926001) to the threads of the
Bolt.

For EUK chassis (Figs. 3 & 4) only, fit Thrust
Washers between Trunnion and inside lugs of
chassis.

Insert Bolt and Nut through bearings in chassis,

ensuring that the Thrust Washers are in line
(EUK only) and tighten.
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Fitting Instructions for the IP+ to ESK+ Full Form shin
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Maintenance Instructions for the Intelligent Prosthesis Plus

TRUNNION LIMB CONTROLLER
ASSEMBLY BATTERY
(Inc. PCB and receiver) HOLDER
259103 (418 Mhz) E#jiﬁ?ggg ASSEMBLY
239203 (433 Mhz) 259404
PISTON
ROD BATTERY LIMB
POWER CONTROLLER
PLUG PCB BATTERY
950202
CUSHION x2
VALVE RECEIVER APPROX.
252909 BUZZER BOARD e
MONTHS
{ (Inside Holder)
PROXIMITY sRvsﬁI(E;L
SWITCH PROXIMITY
259105 SWITCH
(Under Battery PLUG
Holder)
CYLINDER
EXTENSION ONE END CAP
MOTOR WAY VALVE
RETAINER (Ball 923900)
(Motor 259102) (Screw 232915)
Fig. 9: 1.P+ CYLINDER

The following can only be undertaken if the cylinder
is removed from the shin.

EXTENSION ONE WAY VALVE CLEANING

Remove the two Printed Circuit Board (PCB) retaining
screws and, without disconnecting the wiring, ease the
Limb Controller Assembly gently from the adhesive pad
on the cylinder body and move to one side to gain access
to the Extension Valve Screw (see diagram for location).
The Valve comprises a fixed seating, small steel ball and
special retaining screw.

Remove the retaining screw and carefully retrieve the
ball.

Clean ball, seating and screw using a clean dry tissue
until completely free from contamination.

Section 3

Replace the ball if required and apply a small quantity of
Loctite 222 Screw Lock (926001) to the upper threads of
the retaining screw (NB this screw is special to this
application). Torque tighten to 2Nm.

Reposition the Limb Controller Assembly and press firmly
against the adhesive pad. Replace the two retaining
screws using Loctite 222 Screw Lock
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Maintenance Instructions for the Intelligent Prosthesis Plus
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Fig. 7. REPLACEMENT OF BATTERIES

REMOVAL / FITTING OF BATTERIES (Fig.7)
It is recommended that the power is disconnected before
removing batteries by removing the power plug.

1. Loosen battery holder central retaining screw
(2mm A/F Wrench Key).

2. Hinge holder away from cylinder.

3 To remove batteries, depress spring terminal at
negative end of each battery and pull out positive
end.

4. Important: After removal of used batteries wait for
a minimum of five minutes before installing new
batteries.

5. On refitting ensure batteries and terminals are
clean and note correct polarity as shown inside
holder.

6.  Hinge holder back to cylinder and tighten retaining

screw.

Ensure power plug is connected.

Dispose of used batteries in accordance with

manufacturers recommendations.

© N

NOTE

Care should be exercised in fitting batteries since damage
to the battery case insulation can allow a short circuit
to develop which may cause the fuse to blow or battery
to become hot. Should this happen the battery must be
replaced (light surface damage can be covered with
tape to ensure insulation). Always replace batteries in
pairs.

Do not store batteries in sunlight, near heat or in moist
conditions.

REPLACING FUSE

Loosen the battery holder central retaining screw.
Open battery holder by hinging away from cylinder.
Disconnect power plug from PCB.

Using a suitable thin tool 'hook' the fuse from its holder
and discard. Replace the fuse with new. (950043).
Close battery holder and tighten retaining screw.
Reconnect power plug.

DEPRESS RESET
SWITCHWITHA
NONMETALLIC
PROBE

PULL DOWN
COSMESIS

+

Fig. 8: SYSTEM RESET

SYSTEM RESET (Fig.8)

A reset switch is located in the lower left hand corner
of the PCB when viewed from the rear of the shin.
The switch should be depressed with a long, thin non-
metallic probe.

NOTE

If an older version of the control circuit is fitted which
does not have a reset switch then disconnecting the
battery power supply plug (top right hand corner of the
PCB) and waiting five minutes before reconnecting has
the same effect.

System reset action does not cause the loss of settings
already programmed.
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Fitting Instructions for the IP+ to ESK+ Demountable shin
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Section 1

Page 4



Fitting Instructions for the Intelligent Prosthesis Plus
This device is factory set but will require adjustment
at the fitting stage to suit the individual amputee
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Fig. 6: CUSHION VALVE ADJUSTMENT

ACTIVATION

1-
2.
3.
4-

Extend and flex knee and switch power on.

When yellow LED is switched off, straighten knee.
When LED is switched on, flex knee.

When LED is switched off, straighten knee and
press start. If no beep, press exit and repeat above
sequence.

IMPORTANT

The audio visual guiding system combines audio feed - back
for confirmation of receipt of transmitted signal with a visual
guide indicating the sequence of key selection.

PROGRAMMING

5-

6-

© o

Select walking speed whilst amputee is stationary, listen for
confirmation beep.

If no beep is heard press the same key again.

Increase or decrease swing adjustment whilst amputee is
walking.

For fine adjustment of swing select position 1/2 S.

Once satisfied with swing performance, press save whilst
amputee is walking on any step after 7 successive consistent
steps for that speed, listen for the confirmation beep, if no
beep is heard, press the same key again.

Repeat sequences 5 to 7 for other walking speeds.

Once programming is complete, press exit whilst amputee is
stationary, listen for beep, if no beep is heard press the same
key again.

Switch off programmer and check performance.
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CUSHION VALVE ADJUSTMENT (Fig. 6)

Adjust the Cushion Valve prior to commencement of
programming.

For increased damping of terminal impact, rotate the
valve clockwise (2.5 A/F Wrench Key).

Adjust the cushion resistance whilst the amputee is
walking slowly.

At this speed the damping level should be set to the
highest resistance that still permits the knee to extend

fully and remain extended during the entire stance phase.

This should result in the elimination of terminal impact
at higher speeds.

Programming Instructions for the Intelligent Prosthesis Plus

IMPORTANT

a) Adjust the cushion valve before programming whilst amputee
is walking slowly. Check terminal impact at fast speed.

b) Alignment should be carried out prior to programming.

c) The programmer will time out after 4 minutes, reverting to
previous setting, unless any key is pressed.

NOTES

a) Program settings will not be lost during battery replacement.

b) For programming two |.P. + at the same time select
channel 2, activating programming for the second device.

c) Power level is checked and if low the adjustment is
automatically set for normal walking speed.

The user shall be aware that changes or modifications not expressly
approved could void the operating licences and exemptions.

This device complies with part 15 of the FCC Rules.

Operation is subject to the following two conditions:

1) This device may not cause harmful interference.

2) This device must accept any interference received, including
interference that may cause undesired operation.

THE 1P+
PROGRAMMER
USES ONE 9V PP3
BATTERY
(950203)

INTELLIGENT PROSTHESIS
PLUS

REMOTE CONTROL PROGRAMMER

Section 1

Diagnosis for the Intelligent Prosthesis Plus

in walking speed.

DIAGNOSI DIAGNOSIS ADVICE:-
GNOSIS Attempt corrective action in the order stated below in each instance until the
fault has been rectified. If any assistance is required seek support from our
Customer Services.
A. System fails to respond to changes i) Replace batteries if they have been in service for more than six months.

Battery life should be between six and twelve months dependant upon
activity level.
i) Ensure battery terminals are clean and that they make contact with the
batteries.
i)  Perform reset.
iv)  Check Proximity Switch and Motor function using Visual System check
and replace if necessary. An ‘O’ ring is fitted inside the motor retainer to
act as a secondary anti-motor end plate separation feature.
v)  Check condition of fuse and replace if necessary.

respond after exiting Program Mode.

B. Unable to enter Program Mode. i) Check batteries on both limb Controller and Programmer Unit.
iy  Ensure the Controller and the Programmer are both operating at the
same radio frequency (either both or neither should have a blue
identification mark).
iy  Perform reset.
iv)  Check Proximity Switch using Visual System check and replace if necessary.
v)  Check Buzzer connections and repair if damaged.
C. Unit can be programmed but fails to i) Reprogram ensuring that the "SAVE" button is pressed WHILST AMPUTEE

IS WALKING consistently at the selected speed, having already completed
at least seven steps at that speed.

iy Perform reset.

i)  Ensure that if an extension stop is fitted it is not preventing the Cylinder
reaching full extension.

iv)  Check that the cushion valve setting is not producing too much resistance
and therefore preventing full extension.

v)  ESKonly - ensure ESK adjustment is not preventing limb from fully
extending.

vi)  Check that the Proximity Switch is properly located in its
mounting hole.

speed after programming is different
from that during programming.

D. The system is constantly fixed at a i) Check batteries.
very high or very low resistance to iy Perform reset.
swing. i) Reprogram.

E. The resistance to swing at each

i) Reprogram ensuring that the "SAVE" button is pressed WHILST THE
AMPUTEE IS WALKING consistently at the selected speed, having already
completed at least seven steps at that speed.

i) Ensure that no more than four minutes has elapsed between key presses
on the programmer. A time out occurs which is confirmed by two long
beeps, this exits Program Mode and deletes all current programming
information reverting back to previous settings.

i)  Ensure that the Exit button was pressed on completion of programming
and that this was confirmed by two long beeps.

F. Cushion Valve is inoperative. i) Clean the Extension One Way Valve.
i)  Check the Cushion Valve is not damaged, replace if necessary.
G. (E));ﬁﬁzselxe noise or roughness from Apply a smear of STP to the Piston Rod. It is also possible to disconnect the

Trunnion from the knee joint. Whilst working the Cylinder, rotate the Piston Rod
to spread lubricant around the internal surfaces. Reconnect the Trunnion 180
degrees from its original position.

Section 2 Page 6




