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DANNI-FLEX MODEL 450/455 SERVICE MANUAL

If you have any questions, please contact our service department at:

1-800-225-1814 or 614-488-7961

EQUIPMENT NEEDED

Digital Multi-meter
Large diagonal cutters
Phillips screwdriver

" Standard screwdriver

Socket Set
Hex-Key Set
ABBREVIATIONS
| (PCB) - Printed Circuit Board
(CKT) - Circuit
NOTES

This document assumes a basic knowledge of operation of the 450/455 CPM device. If

youare unfamiliar with the 450/455, please read the operators manual before proceeding.

" The following calibration parameters should be checked following any repairs:

1) Range of motion
2) Force reversal
3) Speed

COVER DISASSEMBLY

To remove bottom-base cover of cpm, use large pair of diagonal cutters to carefully pry
plastic fasteners apart and remove them from base cover. (Plastic fasteners may be
reused if they are not damaged). Remove CPM carrying handle with phillips screwdriver.
The bottom base cover may now be removed.
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CPM MECHANICAL DEVICE DESCRIPTION

The following discussion pertains to the mechanical aspects of the CPM, including
descriptions of the drive mechanism and critical coupling areas.

Ahy reference made to the left or right side assumes the CPM is being viewed with
the thigh end of the device closest to the observer. (patient’s view)

MOTOR/BALL-SCREW COUPLING

The Motor, which controls the movement of the cradle, is coupled to the ball-screw
with a motor/ball-screw coupling. The motor/ball-screw coupling consists of a cylindrical
rubber piece and two aluminum end pieces. One end piece is pinned to the ball-screw
and the other is pinned to the motor shaft. There should be no more than 1/16 - inch
of play between the rubber and the two end pieces at any time. No play at all in the
motor/ball-screw coupling can cause excessive load to be applied to the motor. More
than 1/16 - inch of play can cause slippage of the rubber portion of the coupling between
the end pieces which would cause the cradle to slip into full extension when the device

is under load.

BALL-SCREW NUT/U-BRACKET/CALF CRADLE ASSEMBLY

As the motor turns, the ball-screw turns which causes the ball-screw nut to travel
along the ball-screw. The ball-screw nut is attached to a trunion mount bracket which is
riveted to the aluminum u-bracket assembly. The u-bracket assembly has plastic slider
blocks on each end which are mounted to the calf cradle struts.



CPM_ELECTRONIC CIRCUIT DESCRIPTION

The following discussion pertains to the CPM electronics. References will be made
to the CPM machine and to the electrical schematic (part number 12633).

The Danni-flex Model 450 and Model 455 lower limb CPM devices contain an
embedded micro-controller which controls the operating functions of the CPM.

KNEE PIVOT POTENTIOMETER

This discussion will begin with the Potentiometer which is found at the left knee-
pivot of the CPM. Itis covered by a white plastic cover. (also see the upper-left corner of
the circuit schematic). This potentiometer (knee-pot) measures the knee-pivot angle. The
voltage present on the wiper of the knee-pot (R1) is conditioned by op-amp (U15) and
then fed into the microprocessor (U1).

The (knee-pot) is pressed into the left knee-pivot casting using a special fixture
which calibrates the potentiometer as it is being pressed into the casting. If the knee-pot
fails, the CPM should be returned to Danninger.

Resistor (R10) is an offset-adjustment resistor used to "fine tune” the range of the
knee-pot wiper voltage after knee-pot installation. This pot should not need adjustment
unless the knee-pot has been removed and/or installed. (See calibration instructions for
further information on R10 adjustment).

The two comparators in U14 are used to shutdown the cpm if the knee-pot wiper
voltage is outside of the voltage range determined by the voltages present on pins 3 and
6 of U14.

SAFETY SHUTDOWN MECHANISMS

The CPM will stop in response to the following knee-pot error conditions:

1) Knee-pot wiper voltage is out of range.

2) Knee-pot wiper voltage does not vary when machine
is supposed to be running. ,

3) Knee-pot wiper voltage varies erratically.

The machine will not run until the error condition returns to normal.



CPM ELECTRONIC CIRCUIT DESCRIPTION CONT.

MOTOR DRIVE CIRCUITRY

The motor is pulse width modulated at a frequency of approximately 2-Kilohertz.

Speed control is accomplished by varying the duty cycle of the pulse width
modulated waveform.

Field Effect Transistors Q1, Q2, Q3, AND Q4 form an H-bridge configuration. These
FET’s are located in the lower left section of the schematic. Q2 and Q4 control the
direction in which the motor will travel. In the "RUN" mode, one of the two transistors (Q2
or Q4) will be on, and the other will be off.

Q1 and Q3 control the driving and breaking of the motor. When two FET’s across
from each other are on (Q1 and Q2) or (Q3 and Q4), the motor terminals will be shorted
together and motion of the motor shaft will be impeded. When FET’s diagonal to each
other (Q1 and Q4) or (Q3 and Q2) are on, the motor will turn.

Us, U7, U8, and U9 are used in conjunction with the microcontroller to supply the
pulse width modulation signals used to drive FET’s Q1 and Q3.

U9 is set up as a divide by 16 counter which divides the microcontroller E-clock
by 16:

U8 is a dual-JK flip-flop, U7 is a 4-bit binary up/down counter, and U6 is a voltage
level comparator. ‘

U10 and U11 are voltage level shifters used to drive the FET H-bridge.

Relay K1 is used to short the motor terminals together when the power switch on
the foot end of the CPM is in the standby (off) position.

Transistor Q5 must be turned on in order for the motor to run, and is provided as
a safety shut down of the motor current.




CPM ELECTRONIC CIRCUIT DESCRIPTION CONT.

FORCE SENSING CIRCUIT

The force applied to the cradle of the CPM device is measured by sensing the
current flowing through the motor.

When QS5 is turned on (lower left on schematic), the current traveling through the
motor travels through the 1 ohm resistor R23. The voltage created across R23 is
sampled by turning on Q9 at which time this voltage is filtered and presented to an
Analog to Digital converter (Pin 45 "PE1") on the micro-controller.

A fixed portion of the unregulated power supply voltage is applied to an Analog to
Digital converter at pin 47 "PE2" on the micro-controller from the voltage divider made up

. of R36 and R37.

The above two circuits provide the values necessary to determine the speed of the
motor and the force applied to the motor output shatt.

If the motor current and/or motor load is too high, the motor will reverse direction.

HAND HELD PATIENT CONTROL PENDANT

The components in the hand-held pendant are labeled such that the letter "P" is
part of the component name. For example

RP1 and UP1.
The pendant cable contains the following signals:

1) The eight bit data bus of the micro-controller

2) +5 volts

3) Address line AO from the micro-controller

4) The Read/Write line from the micro-controller

5) The LCD clocking signal called "LCD E"

6) The Pendant data latch decoder line

7) The keypad interrupt request line

8) Signal return (Ground)

9) Safety ground consisting of braided shield and drain wire.
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DIAGNOSTIC MODE

The Diagnostic Mode is a trouble shooting aid which has proven to be an
invaluable tool in the problem diagnosis phase of repair. When the CPM fails for any
reason in the diagnostic mode, one of several statements will be displayed on the
Pendant display.

To enter the DIAGNOSTIC MODE, the following steps should be taken:

1) Move the set/lock switch (located at the foot end of the CPM base frame) to the
lock position.

2) Set the power switch to the standby (off) position.

3) Depress and hold both the EXTEND and PAUSE keys on the pendant.

4) Set the power switch to ON.

5) let your fingers off the EXTEND and PAUSE keys.

6) Move the pendant switch to the set position within 10 seconds. The display will
show "DIAGNOSE".

7) Press the START/STOP key to get the normal display with the extension angle
setting in the left window, the STOP and knee-pot angle in the center
window, and the flexion angle setting in the right window. In this
mode the unit will operate very similar to the normal mode of operation.

To EXIT from the diagnostic mode set the power switch to STANDBY and'then to
ON again.

The following diagnostic messages can appear on the LCD:

"TOO ERRATIC"
"BAD AVERAGE"
"OUT OF RANGE"
"NO CHANGE" o
TOO ERRATIC and BAD AVERAGE messages are displayed if the knee-pot center
wiper voltage is erratic. Possible problems which could cause these messages are:

Intermittent open in knee-pot coil cord or wiring, Intermittent problems with knee-pot,

problems with the Analog to Digital converter on the micro-controller.

- OUT OF RANGE is displayed if the knee-pot center wiper voltage is outside of the
range determined by the voltages on pins 3 and 6 of U14.



DIAGNOSTIC MODE CONT.

NO CHANGE is displayed if the CPM is in the RUN mode (supposed to be
running) but the knee-pot center wiper voltage is not changing fast enough. This
message can occur if there are problems with the knee-pot and/or associated wiring,
Micro-controller Analog to Digital converter problems, Motor and/or mechanical binding
problems causing the motor to run too slowly or not at all.
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CALIBRATION INSTRUCTIONS FOR
MODELS 450 AND 455 CPM DEVICES

If the micro-controller has been replaced, the LCD module will display the letters
ASF. These letters stand for the parameters which have not yet been calibrated. "A”
stands for Angles. "S" stands for Speed. "F" stands for force. After the calibration of any
of these parameters is complete, that letter will disappear from the LCD display.

Plug in the wall-plug-in power supply.

ANGLE CALIBRATION

NOTE: The knee pivot angle should be measured by using a protractor or some
other angle measuring apparatus.

"STEP 1 - Move the SET/LOCK switch (located at the foot end of the CPM base frame)

to the LOCK position.

 STEP 2 - Set the power switch to the STANDBY (off) position.

STEP 3 - Depress and hold the EXTEND and FLEX keys on the pendant while moving the
power switch to the ON position.

STEP 4 - Release the EXTEND and FLEX keys. (the display will be blank)

STEP 5 - Move the SET/LOCK switch to the SET position within 10 seconds.
The display will show "CAL EXT" in the center window and the digital
representation of the knee-pivot potentiometer (knee-pot) center-wiper voltage
will appear in the left window of the display. ‘

STEP 6 - Adjust the Knee pivot of the CPM leg cradle to a knee pivot angle of O degrees.
This can be accomplished by depressing the up or down arrow keys on the
pendant and letting the unit run until it reaches O degrees. This angle should
be measured at the knee pivot on the knee-pot side of the CPM.

STEP 7 - If the displayed value is below 35 or greater than 41 then the trim pot R10 on
the main PCB must be adjusted. The trim pot should be adjusted to achieve
a reading as close as possible to 38. If the reading is still out of range then
either the knee-pot was not inserted properly or there is a problem with the
electronic components, circuitry or wiring (see electronic circuit description).




CALIBRATION INSTRUCTIONS FOR
MODELS 450 AND 455 CPM DEVICES

STEP 8 - Press and release the EXTEND key to hold the value on the display. Press and
release the START/STOP key within 2 seconds to store the calibration value for
0 degrees extension.

STEP 9 - If the display reads "SEE MANUAL", the knee-pot value is out of range. To

correct this go to step 4 and adjust R10.

STEP 10- Adjust the unit for 90 degrees, measured at the knee pivot as described in step

6. The knee pivot should be at a right angle.

STEP 11- Press and release the FLEX key to hold the value on the dlsplay Press the
START/STOP key within 2 seconds to store the calibration value. The display
will read "CAL COMPLETE" in the left and center windows and the knee-pot
angle in degrees will appear in the right window.

STEP_12- If the display reads "SEE MANUAL', the k'gee pot value is out of range. The
angle calibration will have to be done agam Switch the power switch to
standby. Start at step 1. Make sure the angles are measured properly. Before
doing step 5, adjust trim pot R10 on the main PCB to achieve a reading as
close as possible to 38. WARNING: Do not adjust trim pot R10 after doing step
5 as this will cause the calibration to be wrong. [f the unit still will not calibrate
the knee-pot will have to be reinser’teq.

STEP 13- To get out of the angle calibration m&égt.switch the power switch to standby.

ANGLE CALIBRATION CHECK

STEP 1 - Set the power switch to the ON position.

STEP 2 - Make sure the pendant switch is in the SET position so that the settings can be

changed.

STEP 3 - If the display shows an SF in the center window, press the START/STOP key
to get into the normal mode. The display will show the extension angle setting
in the left window, STOP and the knee-pot angle in the center window, and the
Flexion angle setting in the right window.
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STEP 4 -

STEPS -

STEP6 -

STEP 7 -

STEP 8 -

STEP S -

CALIBRATION INSTRUCTIONS FOR
MODELS 450 AND 455 CPM DEVICES

Loosen the knobs on the thigh tubes. Pull up on the cradle to separate the
thigh tubes. Hold the inner thigh tube (the one connected to the knee-pot) at
the knee-pivot's extension limit. With the knee-pot in this position, press the
START/STOP key. The unit should start running. NOTE: It is normal for the
unit to stop automatically when the knee-pot position does not change.

Hold the thigh tube at the knee pivot’s flexion limit. Press the START/STOP key.
The unit should start running. If the unit does not start running at both ends
then the trim pot R10 on the main PCB will have to be adjusted until the unit
does start running at both ends. If the trim pot R10 is adjusted then the angle
calibration will have to be done again starting at step 1. WARNING: Do not
adjust trim pot R10 after doing step 4 as this will cause the calibration to be
wrong. '

Set the flexion limit to 110 degrees by pressing and holding the FLEX key while
pressing the up arrow key. The angle setting will change slowly for the first 5
degrees and fast after that until the keys are released.

Press the START/STOP key to start the unit running. If the unit runs toward
extension press the START/STOP key to stop the unit and press it again to start
it in the opposite direction. When the unit reaches 110 degrees it will pause.
While the unit is paused press the START/STOP key to stop the unit at 110
degrees.

Check the angle at the knee-pot to make sure it is within 1 degree of the setting.

To turn the unit off put the power switch in the standby position.

10
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CALIBRATION INSTRUCTIONS FOR
MODELS 450 AND 455 CPM DEVICES

SPEED CALIBRATION

STEP 1 - Set the SET/LOCK switch to the LOCK position.

STEP 2 -

STEP 3 -

STEP 4 -

STEP S -

STEP 6 -

STEP 7 -

With the power switch set to standby, press and hold both the PAUSE and
SPEED keys on the pendant while turning the power switch ON. Release the -
PAUSE and SPEED keys. Display will be blank. Move the pendant switch to
the SET position within 10 seconds. The display will show "CAL SPEED" in the
left and center windows and the low speed calibration value will appear in the
right window.

Press the START/STOP key to start the motor. NOTE: The unit will not reverse
directions automatically in this mode. To reverse direction press the
START/STOP key once to stop the unit and press it again to start the unitin the
opposite direction.

Measure the speed with a tachometer at the end of the ball-screw or with a 12
inch ruler by measuring the distance that the calf cradle struts travel along the

ball-screw.

Adjust the calibration value using the UP and DOWN arrow keys until the
tachometer reads 15 (+ or - 2) RPMs. With a ruler, the length of travel of the
calf cradle struts should be 3 inches per minute ( + 1 /4 in.-0in.).

Press the SPEED key to store the calibration value. The display will read "CAL
COMPLETE".

To get out of the speed calibration mode switch the power switch to STANDBY
and back to ON.

11



CALIBRATION INSTRUCTIONS FOR
MODELS 450 AND 455 CPM DEVICES

FORCE CALIBRATION

STEP 1 - Move the SET/LOCK switch to the LOCK position.

STEP 2 - With the power switch set to STANDBY, press and hold both the UP and DOWN
arrow keys on the pendant while turning the power switch on. Release the
arrow keys. Display will be blank. Move the pendant switch to the set position
within 10 seconds. The display will show "CAL FORCE" in the left and center
windows and the force calibration value will appear in the right window.

STEP 3 - Run the cradle to approximately mid-travel and attach a spring scale capable
of measuring at least 60 Ibs. to the metal cross tube. The metal cross tube is
a straight tube which goes across the top plastic base cover on the CPM and
is welded to the calf cradle struts which protrude into the drive unit through the
flexible plastic track seals on the top cover. The cross tube remains at an equal
distance of an inch or two above the top plastic cover on the CPM base frame
throughout the CPM'’s range of travel. The spring scale should be held or
secured at the foot end of the CPM so that the force is increasing as the CPM
is travelling into flexion.

STEP 4 - Run the unit toward flexion and observe the force required to reverse the unit.

STEP 5 - Adjust the calibration value using the UP and DOWN arrow keys (2 counts at
a time) until the force required to reverse the unit is 55 (+ or - 5) Ibs.

STEP 6 - Press the PAUSE key to store the calibration value. The display will read "CAL
COMPLETE". .

STEP 7 - To get out of the force calibration mode switch the power switch to
STANDBY.

CALIBRATION COMPLETE CHECK

Set the power switch to STANDBY and then to ON. The display should show the
extension angle setting in the left window, the word STOP and the knee pot angle in the
center window, and the flexion angle setting in the right window. If instead the display
shows any one, two, or all three of the letters A S F then the unit is not completely
calibrated. (See the opening paragraphs of the calibration procedure on page 7 for an
explanation of the meaning of the letters ASF.

12
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Safety Precautions
Do not use in a volatile atmosphere.

Do not attempt to power the unit via
any means while the power cord is
engaged in the storage receptacle.

Do not store unit under a bed which
has less than 19 inches of clearance
at all times.

Read Before Adjusting or
Operating Unit

We recommend that all clinicians
and others responsible for the
operation of this unit become
thoroughly familiar with its
capabilities and proper operating
procedures prior to actual patient
use. Skill at measuring the patient
and adjusting the unit accordingly
will come with experience and
practice. :




Product Description

The DANNIFLEX 450™ Continuous
Passive Motion (CPM) system is
designed for the rehabilitation of adult
lower limbs.

The DANNIFLEX 455™ CPM system,
while similar to the DANNIFLEX
450™ CPM, offers changeable thigh
and calf components allowing both
adult and pediatric usage.

Safety Features

The DANNIFLEX 450™/455™ delivers
less than 24 volts DC to the bed
through the integrated plug-in power
supply. While the unit is designed to
operate on the standard electrical
supply of 120 voits AC, 60 Hz, the
450/455 will tolerate electrical supply
variations of 105-130 volts AC which
may be found in home or hospital
environments.

The unit is designed to automatically
reverse in the event that an obstruc-
tion occurs.

CALF KNOB

THIGH KNOB

THIGH SHIELD

The DANNIFLEX 450™/455™ pro-
vides immediate patient access to all
operating controls via the unique Con-
trol Pendant. Restricted access is also
possible by means of a lock-out switch.

The START/STOP BAR gives the pa-
tient the ability to stop or interrupt the
action of the unit should he/she ex-
perience discomfort. The patient can

restart the unit (in the opposite direc- .

tion) upon pressing the START/STOP
BAR a second time.

A fuse is located internally and will in-
terrupt power to the motor if there is
a power fault in the unit.

Unpacking Unit

Remove all DANNIFLEX 450™/455™
CPM system components from carton.
During unpacking, check for external
damage. Report any substantial
damage to shipper.

SAVE PACKAGING for storage when
unit is not in use. Additionally, if it is
ever necessary to return for service,
this packaging provides all the protec-
tion that is required under warranty.

~
¥ FOOT CRADLE.

y ’ ——
-~——=" CONTROL PENDANT

Carton should contain:

1) One Instruction Manual

2) One DANNIFLEX 450™/455™
Orthosis with Control Pendant

3) One Thigh Shield

4) One Patient Kit (soft goods)

5) One or more Bed Mounts
(As Ordered) _

6) Two or more Adult/Pediatric
Modular Components
(Optional Equipment as Ordered
for DANNIFLEX 455™ Only)

Set Up

Remove the Power Cord plug from the
Storage Receptacle located in the side
of the Foot Plate Bracket.

Ensure that both Power Cord and Con-
trol Pendant Cord are uncoiled from
the unit.

Plug unit into standard (grounded) 120
voit wall outlet.
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~erating the CPM

Turn unit on via the POWER switch
located at the base of the orthosis.

The Pendant lock out switch is located
at the base of the orthosis. To change
EXTEND, FLEX, SPEED or PAUSE
settings place the PENDANT switch in
the SET position.

The DANNIFLEX 450™/455™ pro-
vides a maximum Range of Motion
(ROM) of - 5to 110 degrees. The ROM
parameters are constantly displayed in
the Extend (left) and Flex (right) display
windows of the Control Pendant. To
change the parameters, depress and
hold the EXTEND or FLEX buttons
while simultaneously depressing the
desired A Up or ¥ Down button.
The Extend and Flex parameters will
change slowly for the initial 5 degrees
(allowing for precise adjustment);
following this, the parameters will
change rapidly to facilitate extensive
~dification.

The orthosis has been designed for a
5 degree minimum ROM. Attempting
to set the Extension and Flexion within
this ROM results in a *5° LIMIT”
message in the center display window.

5¢ LIMIT

During normal operation, the large
center display window of the Control
Pendant continuously displays the
knee pivot angle of the CPM unit.

RUN 45

The DANNIFLEX 450™/455™
operates at speed cycles of 1.5 to 10
minutes/cycle. To check the speed set-
ting depress and hold the SPEED but-
ton. The center display window will in-
dicate the present speed of the CPM
by displaying “SPD’’ and a simple bar
graph. Minimum speed is represented
by a single bar at the left of the cursor
line. Maximum speed is represented
by all bars filling the cursor line in a left
to right progression. To alter speed
depress and hold the SPEED button
while simuitaneously depressing either
the A Up or ¥ Down button.

SFD ...

SFD ...

ISED. Iy




A pause of 0 to 30 seconds may be
' l\ected at the end of the extension cy-
.. The pause setting can be check-

ed by depressing and holding the
PAUSE button. “'PAUSE’’ and number
of seconds selected will appear in the
center display window. To change the
pause setting depress and hold the
PAUSE button while simultaneougly
depressing either the A Up or
v Down button.

FALISE 15

Neuro-Muscular Electrical Stimulation
(NMES) may be utilized during the
Pause mode. Simply set the desired
pause interval and connect a muscle
stimulator to the NMES trigger jack
located at the base of the orthosis. To
prevent inadvertent loss of syn-
chronism between the CPM and the
chosen muscle stimulator, use only
Danninger Medical link cables with
locking plugs. The NMES trigger jack

il deactivate the muscle stimulator
 _ne second before the end of the
Pause mode. Refer to the muscle
stimulator instruction manual for pro-
per set-up.

To prevent inadvertent changes to the
chosen settings place the PENDANT
switch in the LOCK position.

Attempting to alter any settings while
in the Locked mode results in
“LOCKED” appearing in the center
display window.

LOCKED

Use of Patient Control Bar

The patient may stop and restart the
CPM at any time by depressing the
START/STOP Bar on the Control Pen-
dant. The unit will proceed in the op-
posite direction upon restarting.

Memory Features

Each time the DANNIFLEX 450™/
455™ is powered-up, the Extend,
Flex, Speed and Pause settings will be
the same as when the unit was last
run.

To check the Number of Cycles of the
CPM since the last reset, simult-
aneously depress and hold the EX-
TEND and PAUSE buttons. “CYC”
and the number will appear in the
center display window.

CYC 10u

To check the Number of Hours of
operation since last reset, simult-
aneously depress and hold the SPEED
and FLEX buttons. “HR” and the
number will appear in the center
display window.

HR 12.7

Operator access to several features is
possible with the unit powered-up, the
orthosis in the Stop mode, and the
Pendant switch in the SET position.

To reset the patient Cycle and Hours,
depress EXTEND, PAUSE, SPEED,
and FLEX simultaneously. (‘“‘RESET"”
will appear in the center display
window.)

RESET

To check the Total Cycles since the
unit was manufactured, depress EX-
TEND and SPEED simultaneously. For
Total Hours since the unit was
manufactured, depress PAUSE and
FLEX simultaneously. Total Cycles
and Total Hours are non-resetable.

TaT 10@@| [CYC

TaT 72| HRS
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Attaching Patient Kit (Soft Goods) to
Unit

Coverings for the DANNIFLEX
450™/455™ system are made of a
synthetic material. They are easily ad-
justed, offer the necessary limb sup-
port, provide a comfortable surface for
prolonged contact with body surfaces,
and are washable in cold water A

Begin with the piece which has two
rounded corners. Place on:the thigh
section of the unit, (ensure thigh shield
is in place), matching hook and loop
fasteners. One strap will attach on the
underside of the Thigh Pivot Block. Be

"sure coverings are adjusted for both

support and comfort

Next attach the rectangular COVenng

T4 attach the Boot, place the elastic

- flap aver the Foot Cradle (Sole of Boot
%adheres to Foot. plate). After placmg
?patrent s footm Boot fold srdes inward
‘and attach the straps tlghtly to hold the
.foat securelyc e e e

f.An Auxrllary Strap is provrded and may
‘be-used to securely hold-the thigh or

calf to the unit should enforced patient
compliance be necessary.

SOFT GOODS
(Bottom View)

Measuring Patient and Adjusting
Length of Unit

Make sure the leg carriage is in exten-
sion when fitting the patient to the unit.

Determine the length of patient’s thigh.
Loosen adjustment knobs on both
sides of thigh tubes. Fit thigh shield to
gluteal crease of patient (the bottom of
the buttocks). The knee pivot on the
CPM should align with the approx-
imated center of the patients’s knee
joint. Lengthen or shorten both sides
equally. - Tighten: both adjustment
knobs securely. :

Determine the length of patient’s calf

-and foot: Measure: from-the center: of

the-:patient’s - knee: .joint to: ¥ inch
beyond the heel-of the patient’s:foot.
Loosen :adjustment. :knobs on:.both
sides of the::Calf Cradle -and: adjust
both sides equally, Tighten both ad-
justment knobs securely.

If readjustment is necessary do not at-
tempt to adjust only one side as this
can damage the unit.

To"allow free’ movement of the ankie

_,loosen foot adjustment knobs o

For rotation of the foot, loosen the ad-
justor knob located on the back of the
Foot Cradle and reset to the right or left
side as required.

'Attaching the CPM System to the
"Bed

A Home Bed Mount is provided for the

: DANNIFLEX 450™/455™ and sec-
‘ures the CPM to the bed for home use.
‘The :Home Bed Mount has straps
‘which™dttach to the CPM via knobs
“which:arelocated on both sides of the
‘orthosis:base near the foot of the unit.
“The CPM:is secured to the bed with
‘thé *'L" brackets that can attach to the
‘mattress ‘or the bed frame.

HOME BED MOUNT

12200




A Standard Hospital Bed Mount is
available for the DANNIFLEX
450™/455™ CPM unit. This light-
weight clamp provides stability and
permits maximum flexibility for posi-
tioning the unit on the bed, allowing for
abduction if prescribed.

The Standard Bed Mount will fit on

either side of the CPM base. To adjust -

the position of the bed mount, loosen
knobs, position the unit at any angle
and secure the knobs. (If the bed is
raised or lowered, readjust bed
mount to proper position).

12138

STANDARD BED MOUNT

A Traction Hospital Bed Mount is
available by special order. It provides
maximum stability to the CPM if
necessary.

The Traction Bed Mount differs from
the Standard Bed Mount in that the
Traction Bed Mount attaches to the
CPM at two points thus forming a
stable triangulated attachment.

TRACTION BED MOUNT 10363

DANNIFLEX 455™ CPM
Changing Modular Orthosis

The DANNIFLEX 455™ offers a uni-
que design, accommodating
adult/pediatric patients by interchang-
ing modular components on the or-
thosis. This is accomplished by follow-
ing these step-by-step intructions:

1) See Figure A.

Loosen the Foot Cradle Knobs (1).
Remove Foot Cradle from the'Main Or-
thosis (2). Install desired Adult/
Pediatric Foot Cradle, making sure the
Foot Plate (3) is in the upright position.
Select appropriate length for Foot
Cradle and tighten Foot Cradle Knobs.

2) See Figure B.

Loosen Thigh Cradle Knobs (1).
Lengthen the Thigh Segment Tubes
until the Cradle is disconnected from
the Main Orthosis (2). Detach the
Thigh Pivot Block (3) from the base by
pulling upward and rotating ¥4 turn on
the spring loaded Thigh Pivot (pull pin)
Latch (4). Slide Thigh Pivot Block off
plate (5). Install the desired Adult/
Pediatric Thigh Segment by pulling up
the Thigh Pivot Latch. The Pivot Latch
will lock into place, with an audible
‘‘click,”” when properly engaged. Insert
Thigh Segments into Main Orthosis
and tighten Cradle Knobs.

Recommended Care of the CPM Unit

Use a soft cleaning cloth dampened
with mild soap solution or alcohol
(avoid abrasive cleaners) to gently
wipe all exposed surfaces. To
disinfect, it is a common practice to
wipe all exposed surtaces with a cloth
dampened in a 10% solution of bleach
and water.

450™/455™ Replacement Parts
Ordering Information

Description Part No.
Soft Goods Kit 10516
Thigh Shield (Adult) 12220
Knob Kit 12371
Bed Mount
Standard 12138
Traction 10363
Home 12200
Knee Pot Cover/Fastner Kit
12660
NMES Cabiles for:
Medtronic Respond i 12183
Staodyne EMS Plus 12184
3M Myocare 12185
455™ Modular Components
Replacement Parts Ordering
Information
Description Part No.
Pediatric Modular Kit 12601
Adult Modular Kit 12602
Pediatric Thigh Cradle 12603
(Includes 12490)
Pediatric Foot Cradie 12604
Adult Thigh Cradle 12605
(Includes 12220)
Adult Foot Cradle 12606
Pediatric Thigh Shield 12490




