Utah Arm 3




Risk Management

To minimize the risk of device damage or injury to the user while maximizing the
functions of the Utah Arm, follow the instructions for installation, and use this device
as described in this manual.

A\ Safety Caution

Use caution when using this device in situations where injury to yourself or others may
occur. These include but are not limited to activities such as driving, operating heavy
machinery, or any activity where injury may occur. Conditions such as a low or dead
battery, loss of electrode contact, or mechanical/electrical malfunction (and others)
may cause the device to behave differently than expected.

A\ Serious Incidents

In the unlikely event a serious incident occurs in relation to the use of the device,
users should seek immediate medical help and contact their prosthetist, local
competent authority and Fillauer at the earliest possible convenience. Clinicians
should at any time contact their local Fillauer representative and local competent
authority immediately in the event of any device failure.



Hardware Requirements

The Utah Arm 3 uses Windows®-based software There is a video tutorial
and operates on any Windows OS, including overview of the Utah Arm
Windows XP and Vista. You can download the Legacy Software available
Utah Arm Legacy Software on the Fillauer website. on the Fillauer website.

In addition to the U3 elbow you will also need
inputs, cabling, and depending on your set up
wrist control, lock/unlock and remote power on/off

connections. Please see the catalog diagram at the

back of the book for available options.

B i Core s o

Step 1. Load the Software

Insert software CD or go to www.fillauer.com and
download the Utah Arm Legacy software to your PC.
Complete the software install which will be loaded
on the C: drive unless you specify otherwise.

You should now see two new icons on your
desktop labeled “Motion Control 5.3.1"and “MC 5.3.1  Fig- 1. Welcome screen
Simulation”. Choose the “Simulation” icon to practice

or review and the standard icon to begin using the

software to configure your U3 arm. NOTE: Be sure to restart the computer before
using for the first time.

Step 2. Connect the Utah Arm Harness and Inputs

; Elbow Hand N

Connections are made through the 1-, Tnput Input Fig. 2

3-, or 5-wire harness (5-wire shown). l

Once you have chosen your harness Wrist U3 Wire Harness
. . . . Switch (5-wire version shown)

configuration connect an input, either Input Elbow and Hand use

electrodes or an alternate input switch. any ofthe above inputs
For a diagram of options, refer to the

Used for
Remote Power
On/Off Switch

Utah Arm parts catalog in this manual. D mlock

Switch




Step 3. Connect the Computer Interface Cable

For USB: Plug the USB end of the Computer Interface Fig.3

Cable into the back of your computer. Remove the

safety cover for the Computer Interface connector on

the U3 elbow and plug in the 4-pin connector from i;“errgg‘eor

the Computer Interface Cable. Always connect to the S;ﬁﬂm sa'fetg
cover removed)

computer first.

For Bluetooth®: Plug the dongle into the Computer Interface Connector in the arm
and the USB adapter chip into your computer. On your computer, open your Bluetooth
connection program and choose the Firefly to pair the device. Follow the instructions
in the Bluetooth manual for more information.

Note: Computer Interface Cables must be purchased separately from the arm.
USB: part# 5010075, or Bluetooth: 5010037 Wireless Bluetooth Connection Kit.
The instruction sheet is provided with the kit.

Step 4. Start the Setup Wizard.

With the arm connected, turn on the Utah Arm, using the power switch on the forearm.
Open the software app and click on “Utah Arm 3" and “Next” to proceed to the Setup
Wizard for the U3. If you get the message “Unable to communicate with the controller
via the selected Serial Port” check that the Arm is turned on, the computer connections
are tight and run the Auto Scanner by clicking Start Scan on the Desktop.

If all else fails, try rebooting your computer, with the USB cable disconnected. For more
help see Troubleshooting the User Interface in the U3 Fitting Manual. Be sure that you are
not making adjustments to an arm in “Simulation” mode as they won't affect the arm.

How the Software is Organized:

Use the SetUp Wizard or take a shortcut directly to the adjustment screens.

Utah Arm 3 Start
Set Up Wizard
Select: Shortcut Shortcut
Sequential or }
Simultaneous
' Main Menu
(Select where
ISelect: Elbow & Hand Inputs | you want to go)
2
Select: Electric Wrist? / \

' SET-UP Elbow Hand
Select: Terminal Device SUMMARY Adjust- [«—| Adjust-
SCREEN ments ments




Step 5. Start the Setup Wizard.

The default setup for the software is Sequential hand and elbow control, Dual-site
EMG (same input for Elbow & Hand), and a Motion Control terminal device (Hand,
ETD, ETD2). You can change these settings in the Wizard, modifying Simultaneous vs.
Sequential, filtering preamps, input controls, and other options. Follow the steps:

U3 Sct Up Wizard-Stcp 1f 5 Simlaton %7

U3 SET UP

Simultaneous vs. Sequential: If using
separate Hand and Elbow inputs, choose “Use
separate input signals” and connect both
inputs to the Wire Harness. If you choose “Use
the same inputs,” the Elbow input will also be
used for the Hand, when the elbow is locked.

"8 U3 Configuration Wizard - Step 3 of 5

U3 SET UP

Simultaneous Elbow and Hand
Dual Channel First-Over Elbow Control
Elbow Input - Triad Preamps (Filtered Electrodes

Hand Input: Select the control input and the
number of inputs you will be using for the
hand. You will only see the “Hand Control
Method” if “Dual Channel” is chosen.

' U3 et Up Waard-Step 205 Simalation

Simultaneous Elbow and Hand

Elbow control input: Choose the type of input
you are using for the elbow. For a new device
It would be either “Triad Preamp” or “Alternate
Input”.

(B8 U3 setUp Wizard - Step 4 of 5 Simultion

Simuttaneous Elbow and Hand
Dual Channel First-Over Elbow Control

Elbow Input - Triad Preamps (Filtered Electrodes)
Dual Channe ntial Hand Control

Hand Input - Triad Preamps (Filtered Electrodes)

) »

Wrist choice: Indicate if you are using an
electric wrist rotator, and choose “A” or “B"
type control.



U3 Set Up Wizard-Step 5 of 5 Simulation x

U3 SET UP

Simultaneous Elbow and Hand
Dual Channel First-Over Elbow Control

Elbow Input - Triad Preamps (Fitered Electrodes)
Dual Channel Differential Hand Control

Hand Input- Triad Preamps (Filtered Electrodes)
Version A Wist control (toggles between hand and wrist)

b U3 Set Up Summary Simation

U3 SET UP SUMMARY

Simultaneous Elbow and Hand

Dual Channel First-Over Elbow Control
Elbow Input - Triad Preamps (Filtered Electrodes)

Dual Channel Differenial Hand Control
Hand Input - Triad Preamps (Fittered Electrodes)

Version A Wrist control (toggles between hand and wrist)
Motion Control TD Attached

Terminal Device: The U3 will “auto-detect” the Setup Summary: Review and verify your
type of TD connected after power up. Turn the selections. To make changes simply click on
Utah Arm power off to change TDs. that option.

Elbow Adjustment Screens

Elbow Controller Main Menu

Under User Choices you can toggle between options by clicking on the appropriate
button. Before you start, you should check the forearm gains on the elbow itself.
This should be set to “5” and comes as a default on newer models. The adjustment is
located under the forearm cover. Older models have window access to the adjuster.

+ “Polarity” reverses elbow direction.
+ “Manual lock/unlock” will set the lock on the elbow.

+ Dual Site EMG— the difference between the A and B muscle signals that control the
elbow.

+ Dual Site EMG, First Over— the elbow is controlled by the FIRST muscle to contract
over the Threshold, not the difference between A and B. This is especially useful for
the patient who cannot control each muscle independently. Reversing the direction
of the Elbow requires the first muscle to relax below threshold.

+ Single Site EMG— Use when only one muscle site is available, or for initial training.

+ Single Site Alternate Input— When no muscle EMG is available. Elbow or Hand
power is proportional to the amount of input signal. (e.g. Force Sensor, Linear
Potentiometer, etc.)



Installation of Each Control Type (connect to Elbow input in wire
harness)
+ Dual Site EMG/EMG First Over— Use standard dual site Preamps

+ Single Site EMG— Use a Single site preamp or dual site preamps, the controller will
use the A channel only. If you decide to use dual site control later you can simply
select it in the Setup Wizard and both channels will be active.

+ Single Site/Alternate Input— Connect the Alternate Input Sensor in place of
Preamps. This includes Linear Potentiometer, etc.

+ Dual Site/Alternate Input— Dual Site Touch Pads are presently the only option.
Connect to Elbow Input.

"B} Motion Control U3 Arm User Interfac forElocw Control  Simulation x B8 Motion Control U3 Arm User Interfac for Eloow Control  Simulation

U3 Elbow Controller Main Menu U3 Elbow User Choices

===

Elbow Main Menu. See the screens available for ~ User Choices. Choose between “polarity”
the chosen configuration. Click “User Choices” which reverses the elbow direction and
for setting and toggling between options. “Manual Lock/Unlock” manages that setting.

How Single Site EMG and Single Site Alternate Input Work

Using the Single Site control options, increasing the signal raises the elbow (flexion)
and decreasing the signal lowers the elbow (extension). The power to the elbow is
proportional to the level of the input, so slow and fast speed is under the control of
the wearer. When the signal is relaxed fully, the elbow will go into freeswing. Note:
Single site EMG does not allow powered elbow extension. The elbow is lowered using
freeswing.



Elbow Adjustment Screens
Dual Site EMG Inputs

& Motion Control U3 Arm User Interface for Elbow Control  Simulation .

Elbow Settings
Dual-Channel Elbow Settings

. . (Utah Arm Preamps)
For making adjustments and

patient training. The screen name
is highlighted in the menu button
list. To choose other screens
highlight by using the up and down
arrow keys, then press “Enter”.
Quick/Smooth Settings - select

the best control for the Elbow. To
make adjustments, select one, then
press “+" or “" on the keyboard to
change the number.

5 Motion Control U3 Arm User Interface for Elbow Control  Simulation X

Elbow Lock/Unlock
Elbow Lock / Unlock
Use this screen to help train wearer
to lock and unlock. Input signals
are shown to help with training.
To unlock first relax until “Relaxed”
light goes on. Then co-contract so
both target rates are exceeded. The
border of the columns flash GREEN
when that occurs. Switch Window
is the time allowed between A & B
threshold crossings.

5 Motion Control U3 Arm User Interface for Elbow Control  Simulation 5

Freeswing/Relax

U3 Elbow Settings
Freeswing occurs when muscle
signals A & B fall below freeswing
level. The Relax Timer prevents
accidental unlock by requiring a
pause before switching. Adjust the
Freeswing level so wearer can relax
below the threshold.



Elbow Adjustment Screens
Single-Site EMG or Alternate Input

Motion Control U3 Arm User Interface for Elbow Control  Simulation X

To adjust Single-site Input
Single-Channel Elbow Settings

. . (Filtered EMG Preamps)
Adjust “EMG Gain” so that “Input

Signal” reaches 100% with
moderate effort. Use the least
necessary setting. Next adjust
“Output Gain so that the elbow
control is optimized. Then adjust
home threshold by clicking the
“Threshold” toggle to prevent
accidental motion of the elbow.

Motion Control U3 Arm User Interface for Elbow Control  Simulation %

Single-site Unlock

Elbow Lock/Unlock
Same as dual-site unlock, except
with single input. Note: Rate must
be higher than “Target Rate” for
both rising and falling signal. If
difficult for wearer, lower the
Target Rate.

Lock Override: enabled or disabled
when lock override button (on the e e
arm) is pushed. This is for U3+
arms only.

Motion Control U3 Arm User Interface for Elbow Control  Simulation £y

Single-site

) . ) Single-Channel Elbow Settings
Freeswing and Relax adjustment is

the same as for dual site EMG.

Note: For help on any screen,
press “F1”

1y possible wher

swite is om
Raise the Sleep Timer setting



Hand Adjustment Screens

5 Motion Control U3 A Use nerace fo Hand Control _ Simulation x

Hand Main Menu and User
Choices :

U3 Hand Main Menu
Toggle between options by clicking
on the appropriate button. On this
screen you can also reverse hand
and wrist direction.

Enable AutoCal®

On the User Choices screen
choose the AutoCal Enabled by
Hand Switch option. The Gains
and Thresholds will readjust.

Trigger AutoCal by either turning U3 Hand User Choices
the power off/on twice quickly .

or opening and closing the hand
several times within 7 seconds.

"5 Motion Control U3 Arm Use nter

Store and Recall Settings

This screen appears automatically
at screen exit whenever settings
have been changed. “Previous”
settings are the last saved settings.
“Adjusted” settings show any
changes. To save and exit click on
“Proceed”. This screen recalls the
original settings from the start

of the session. To store or recall
settings on the hard drive, use
Computer File Operation.

B Motion Control U3 A User nerfacefo Hand Cortral _ Simulation

Store and
Recall Settings

Computer File Operations

To save Hand & Elbow settings on
your computer. Follow on-screen
directions to select a register, rename
it, store settings, or retrieve settings.
Note: To save all settings, including
the Setup Wizard, use Full Feature
settings at bottom of screen.

10



Hand Adjustment Screens
Dual Site EMG Inputs

5 Motion Cotrol U3 Ar User nteracefor Hand Cortrol _ Simulation x

Hand Settings
Dual-Channel Hand Settings

. (Filtered EMG Preamps)
Default Dual Site EMG: Hand power

is the difference of Channel A and
B outputs. First-Over Dual Site
EMG Hand power is output of the
first muscle above the threshold.
To reverse direction, muscle must
relax. Note: if the hand moves
backwards, hit “Alt +H".

Switch Control
I3 Motion Control U3 Arm User Interface for Hand Control _ Simulation
This is if a wrist is installed. Fast
Access: wrist operates when one
muscle contracts, with Rate above
Target Rate. Co-Contraction: A &

B Switch Rates are above Target
Rates PLUS A & B cross threshold
together. External Switch (optional):
see the parts catalog. The Switch
Window shows how close together
in seconds muscle A & B must

Hand/Wrist Switch Control

co-contract. Note: A feedback buzz
can be enabled on the User Setting
Screen to alert user when sleep
occurs.

5 Motion Control U3 Arm Use Ineace for Hand Control _ Simulation x

Relax Timer

Relax Timer
Relax Time prevents accidental
switching by requiring a pause
before switching. To switch
between Hand and Wrist, muscles
must first relax (input signals fall
below thresholds) for the length
of this setting, the Relax Time. For
wearers with difficulty relaxing,
lower the time setting.

1



Hand Adjustment Screens
Single-site EMG or Alternate Inputs

Steps to adjust single-site
input

Adjust “Input Gain” so that

“Input Signal” reaches 100% with
moderate effort. Adjust “Output
Gain” so that hand control is a
good balance between speed and
control. Adjust “Home Threshold”
to prevent accidental motion of
hand.

Switching with a Single
Input

Same as Dual-site except with a
single input. “Asleep” light must
be on for switching to occur. Note:
A feedback buzz can be enabled
on the User Setting screen to alert
user when sleep occurs.

Sleep Timer

Hand/Wrist Delay Timer sets

the length of time the hand or
wrist must stop for “sleep’, i.e.,
for power to turn off. Alternating
Control: When Alternating Control
is enabled on the Settings screen
the direction of the hand or wrist
control will reverse each time sleep
occurs. Note: A feedback buzz can
be enabled on the User Setting
screen to alert user when sleep
occurs.

12

) Motion Control U3 Arm User Interface for Hand Control  Simulation X

Single-Channel Hand Settings
(EMG Preamps)

"8 Motion Control U3 Arm User nterfacefor Hand Control _ Simulation

Hand/Wrist Switch Control




Hand Adjustment Screens
Single-site EMG or Alternate Inputs Continued

* Home Threshold: determines when the hand will start running as the Input
Signal is raised. Its purpose is to prevent unwanted motion of the hand from small
fluctuations of the input.

* Midpoint: This value is not adjustable. It functions as the reversal point for the hand
direction. Whenever the input is lowered and the signal falls below the Midpoint, the
hand direction reverses. Note: This is a legacy feature and may not be included as an
option.

* Alternating Mode: When this option is enabled the hand or wrist will operate in
each direction alternately. The direction of Control will reverse each time the Input
Signal is relaxed for as long as the Sleep Time.

Additional Information

Additional information on the Legacy Software and the Utah Arm setup is available

in the prosthetist guide and online. Also review the User Guide for more information
on training exercises and other user related knowledge. We recommend that you
familiarize yourself with all of the documents as you proceed with setup for a patient.

If you need additional help or have questions, please feel free to contact one of our

educators or schedule some time to attend one of the available in-person training
courses for the U3.

13
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Customer Support }l:[[dllﬂ/l

Americas, Oceania, Japan
Fillauer Motion Control
115 N. Wright Brothers Drive
Salt Lake City, UT 84116
801-326-3434
motioninfo@fillauer.com

Fillauer

2710 Amnicola Highway
Chattanooga, TN 37406
423.624.0946

E}JrOPe, Africa, Asia Fillauer Europe
Fillauer Europe Kung Hans vag 2

Kung HanT| vag 2 d 192 68 Sollentuna, Sweden
192 68 Sollentuna, Sweden +46 (0)8 505 332 00

+46 (0)8 505 332 00
support@fillauer.com

C €~ © Fillauer Motion Control, 1910073 Rev D 10-08-26
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