About This Manual
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I. Introduction
The ERGYS 2 Rehabilitation System is Therapeutic Alliances’ third-generation CFES
(computerized functional electrical stimulation) ergometer, following the groundbreaking
technological innovations of the REGYS and the ERGYS 1. This family of FES leg-cycle
ergometers provides the means for the neurologically impaired individual to stay as
healthy as possible using a combination of FES-induced muscle contractions and wellproven therapeutic rehabilitation techniques.
The therapeutic power of the ERGYS lies in its “closed loop” control. By continually
reading the position sensors in the pedal crank and adjusting the stimulus and the
pedaling resistance based on these readings, the ERGYS allows the paralyzed rider to
pedal with a smoothness that approaches the performance of an able-bodied rider.
An ERGYS session is guided by a “Console,” which is comprised of 5 computers, each
with a specific responsibility in administering the session. The first of these computers is
responsible for all display functions. The second computer handles all communication
with the Data Token, an electronic memory device for storing session parameters and
data. A third computer, the Stimulus Engine, computes and creates the stimulus
waveshapes. A fourth computer does nothing but monitor and report the position of the
rider’s legs. The fifth and primary computer contains the program that oversees an
ERGYS session. This program interprets all sensor inputs, does calculations based on
these inputs, and modifies the ERGYS outputs. For example, the Primary Computer
requests the crank position from the Position Computer, determines the stimulus intensity
for each muscle, and outputs the appropriate stimulus to each channel. The Primary
Computer also sends messages to the Display Computer, which in turn processes and
displays these messages so that the ERGYS rider and clinician are constantly informed as
to the status of a run.
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How
It
Works
The Leg Restraints,
which are secured
around the thighs, center
the knees and help to
ensure the proper flexion
and extension of the
legs.
The seat crank moves the
seat forward and backward to
set the proper leg extension.

The position of the legs
is relayed to the ERGYS
computer via sensors
which are mounted
inside the ERGYS frame.

Computer generated stimulus
pulses cause contractions of
the quadriceps, hamstring,
and gluteus muscles. The
ERGYS computer stimulates
the right muscle at the right
time, resulting in “Power of
Your Muscles” pedaling.

The feet are secured in
padded boots, helping to
ensure that the power
generated by the big leg
muscles is transferred into
a smooth pedaling motion.

Therapeutic Alliances Inc.
333 North Broad Street
Fairborn, Ohio 45324 USA
(937) 879-0734 • (937) 879-5211 (fax) • www.ERGYS.com • info@ERGYS.com
ERGYS® and “The Power of Your Muscles” are trademarks of Therapeutic Alliances Inc.
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II. Indications/Contraindications
PRECAUTIONS
INDICATIONS
The ERGYS is a medical device categorized as a
Powered Muscle Stimulator by the United States
Food and Drug Administration (FDA). This
type of device has been shown to prevent or
retard muscle atrophy, maintain or improve
range of motion, increase circulation to the
stimulated areas, and relax spastic muscle.

CONTRAINDICATIONS
1.
2.
3.

Do not use the ERGYS on a patient with an
implanted pacemaker (demand type).
Do not use the ERGYS on a patient with
cancer.
Unless exempted by the physician, ERGYS
treatment is not recommended under the
following conditions: denervated muscle,
severe osteoporosis, limited range of motion
in hips and knees, abnormal bone formation
in hip and knee joints, severe muscle
spasticity, autonomic dysreflexia, history of
hip disarticulation, presence of a cancerous
lesion, infection in the area of treatment,
heart disease, and ailments where a high
fever, high blood pressure or a high heart
rate are present.

1.
2.
3.
4.
5.

Turn the stimulus OFF before touching,
removing, or applying electrodes and
electrode leads cables.
Use only the electrode placement described
in this manual.
Use only the accessories recommended by
Therapeutic Alliances Inc.
Always observe the correct positioning in
the Rehabilitation Chair as described in this
manual.
Do not attempt to use the ERGYS without
appropriate assistance.

SIDE (ADVERSE) EFFECTS
Some individuals may experience skin irritation
or sensitivity to the stimulation. The skin
irritation can be minimized through the use of
different tapes, alternate methods of applying the
conductive gel, or other remedies as
recommended by the physician.
In addition, due to the intensity of the therapy,
other possible side effects include: tachycardia,
hypertension, hypotension, nausea, faintness, or
muscle, ligament, or bone damage. If any of
these conditions occur, or the suspicion of such a
problem exists, discontinue the therapy and
advise the attending physician.

WARNINGS
1.

2.
3.
4.
5.
6.
7.

The ERGYS, like other powered muscle
stimulators, is potentially dangerous and, as
such, should be used with extreme care and
only as prescribed by the physician.
Do not place electrodes internally, over the
eyes, or transcerebrally.
Do not apply electrodes over the chest
region (bilateral or antero/posterior).
Do not stimulate over the carotid sinus
nerves or any other area of the neck.
The safety of the ERGYS has not been
established for use during pregnancy.
The long-term effects of chronic electrical
stimulation are unknown.
The System should not be turned on or off
while the patient is connected.
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III. Equipment Description
Stimulus Control Unit
The Stimulus Control Unit (also called
the Console) is a specialized computer
that controls
and monitors
the electrical
stimulation
delivered to
the muscles.
Treatment
parameters
are set by a
Data Token, which is plugged into the
back of the Console, and a remote
control keypad, which is mounted on a
stalk at the side of the ERGYS seat.
Data Token
The Data Token is a programmable
memory device containing patient
parameters to guide the session. Session
information is stored back to the Token
at the end of each session. A Data Token
may be
programmed
for up to
approximately
12 months of
rehabilitation.
The treatment
and safety parameters stored on the
Token are initially determined by the
clinician overseeing the ERGYS
therapy.

Remote Programmer
The Remote Programmer
is a remote controlled
keypad used to enter
stimulation levels and
operating commands to
the Stimulus Control
Unit. Its design and
location allow for easy accessibility and
operation of the ERGYS.
CAUTION: If the need arises to stop a
session and shut off stimulus, press the
STOP key on the keypad.
Rehabilitation Chair

Electrode Leads Connectors
The Electrode Leads Connectors, located
on the left and right of the ERGYS chair,
accept either Electrode Leads Cables for
use with
individually
placed
electrodes or
Stimwear
Adapter Cables
for use with an electrode garment such
as the Stimwear.
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Harness System
The Harness System, which is comprised
of a lap belt and a shoulder belt, secures
the rider in the ERGYS seat and
provides for a stable ERGYS ride. The
lap belt supports the lower torso and is
particularly important in securing the
rider immediately following the transfer
into the chair. The shoulder belt, used
primarily for higher level quadriplegics,
supports the upper body to prevent the
rider from sliding in the chair.
Leveler Pads
The Leveler Pads allow the ERGYS
frame to be properly balanced on uneven
surfaces. The non-concentric hex shape
of each foot
allows for
raising or
lowering the
ERGYS
frame. On a
normal floor, the weight of the ERGYS
will usually cause it to level on its own.
The Leg Restraints
The Leg Restraints
help to ensure that the
knees open and the
legs extend in a natural
fashion for pedaling.

Leg Bag Holder
The Leg Bag
Holder provides a
place to hold a
leg bag during
rehabilitation. Its
position at the front of the ERGYS chair
is designed to provide unobstructed
pedaling for riders with a leg bag.

Chair Depth Crank
The Chair Depth Crank allows for
manual adjustment of the seat depth to
provide the correct leg extension for
accurate and safe ergometry sessions.
The seat depth is
measured on a tape
scale located to the
left of the crank
handle. Turning the
crank clockwise will
move the seat
forward and decrease
the tape scale
reading. Turning the
crank
counterclockwise will move the seat
backward and increase the tape scale
reading.
Note: Once adjustment of the seat depth
is complete, the crank handle should be
returned to the down position.
Seat Back Release Lever
A release lever is
located on each
side of the
Rehabilitation
Chair to allow
the Seat Back to
be placed in a reclined position.
CAUTION: During active ergometry
the seat back must be locked in the
upright position with both red levers
pointed down.
CAUTION: Never disengage the Seat
Back Release Levers without fully
supporting the Upper Chair Back. Read
the ‘Reclining the Rehabilitation
Chair’ section of this manual before
attempting this procedure.
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Rehabilitation Ergometer
Armrest Plunger Release Knob
The Armrest Plunger Release Knob is a
round knob located on the side of the
ERGYS Chair. When pulled out, a
locking pin
disengages from
the armrest tube,
allowing the
armrest to be
adjusted for height and swiveled
backward for easier transfers in and out
of the Rehabilitation Chair.
CAUTION: Other than during
transfers, the armrests should always
be locked in the forward position with
the Armrest Plunger. Do not use the
armrest for support when not locked in
place.
Armrest Stop
Once a
comfortable
armrest height is
set with the
Armrest Plunger
Release Knob, the
Armrest Stop can
be set in a
position to allow
the Armrest
Plunger to easily reengage into the
armrest tube after the armrest has been
pivoted out of the way for transfers.

The Rehabilitation Ergometer is a
specially designed stationary leg-cycle
ergometer that includes an electronically
controlled particle brake to maximize the
rider’s workload. The position of the
legs is relayed to the ERGYS computer
via sensors that are located in the
ERGYS frame.
Boots and Foot Protectors
The feet are secured in the Plastic Boots
with a system of pads and straps.
CAUTION: As with
others points of
contact between the
rider and the
ERGYS, the feet
and ankles should
not come in direct
contact with the straps or the plastic
boots.
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Electrode Interface
Electrode Leads Cables
The Electrodes Leads Cables allow the
12 individual electrodes needed for
therapy to be
connected to
the Electrode
Leads
Connectors
on the left and
right side of
the ERGYS chair. Each cable contains
three pairs of leads: red, yellow, and
blue. The red pair is for the quadriceps
muscles, the yellow for the gluteus
muscles, and the blue for the hamstring
muscles.
Electrodes
The surface-applied electrodes serve to
transmit the stimulus from the ERGYS
Stimulus Control Unit to the motor
nerves of the muscles.
These electrodes can be
the carbon rubber type
that require gel and
adhesive patches or the
self-adhering type that
stick directly on the
skin.

CAUTION: To avoid stimulus/electrode
burns:
1. Use only Therapeutic Alliances’
approved electrodes.
2. Use only Therapeutic Alliances’
approved gel (if applicable).
3. Discard self-adhesive electrodes
that have lost their adhering power
and are only partially sticking to the
skin. A partially sticking electrode
will lead to a current density that is
too high on the portion of the skin it
is making contact with.
4. Do not use electrodes for more than
the manufacturer’s recommended
number of sessions.
5. Discard carbon rubber electrodes
after 3 months of single person use.
6. Do not use the carbon rubber
electrodes without gel. Apply a
liberal and evenly distributed
amount of the gel.

Stimwear Adapter Cables
The Stimwear Adapter Cables allow an
electrode garment such as Stimwear to
be used in ERGYS therapy as a
replacement for
individually
placed
electrodes. The
cables plug into
the Electrode Leads Connectors on the
right and left side of the chair.
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ERGYS Parts &
Accessories

Drive Train Covers
PL-04-D30161-1, Right
PL-04-D30161-2, Left

03-7002 Foot Liner, Blue

03-7018-2 Short Boot Strap
(2 per boot)

03-7011 Foot Protector, White

03-7018-1 Long Boot Strap
30885 Boot Handle

03-2004-3 Plastic Boot, Right
03-2004-4 Plastic Boot, Left

5202 Boot Bearing
(not visible in this picture)

Armrest

04-C3082 Arm Rest Cushion

04-B3084
Armrest Collar
03-7019 Leg Restraint Strap
04-D3035 Leg Restraint Cuff, Plastic
04-A3064
Armrest Plunger
(Not Shown)

CR10ST
Knob, Armrest Collar

04-D3115 Leg Restraint Pad, Blue
CM-3 Threaded Knurl Knob
CR20ST Black Knob

04-C3072 Upper Back Cushion
04-D3092 Keypad Membrane
04-C3062 Lower Back Cushion
04-C3082 Arm Rest Cushion
04-B30519
Seat Crank & Handle

04-D3054 Seat Cushion

04-B30212
Back Overlay

04-D30211
Front Overlay

(not visible in this picture)

M722
Console Enclosure
ERGYS Console

©1998-2000 Therapeutic Alliances Inc. ERGYS® is a trademark of Therapeutic Alliances Inc. E58 001209
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IV. System Verification Tests
Before prepping, it is important to power up the ERGYS and
check that it passes all of its built-in tests.
1. Check that the ERGYS is plugged into a properly
grounded electrical outlet.
2. Plug the Data Token into the back of the ERGYS Console.
3. Turn on the Stimulus Control Unit with the on-off switch at the rear of the Console.
4. As soon as the ERGYS is turned on, the following display should appear:

SELF TEST…

5. If the ERGYS detects a problem with its circuitry or systems, the following display
will appear:

SYSTEM ERROR nn

If this message appears, make note of the error number and contact Therapeutic
Alliances.
6. If the ERGYS passes its battery of self tests, the following introductory display will
appear:

ERGYS 2 REHABILITATION SYSTEM

7. Press NEXT and a copyright message and the software version will appear:

©2006 THERAPEUTIC ALLIANCES INC
-><VERSION H.A
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Keypad Operation
A session with the ERGYS is guided by the keypad mounted on a flexible stalk located
on either the right side or left side of the ERGYS Chair. The general “personality” of the
six keys on the keypad is described below.
Shut off stimulus (if active) and redirect the
session
Lock/unlock the drivetrain to aid in
prepping
Go to the previous entry field

Increase value
Decrease value
Continue to the next parameter input field or,
if at the last field, to the next display

General Keypad Operation
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Loading the Session Parameters
Press NEXT on the Copyright Display and the icon, -><-, will appear while the lastsaved parameters on the Token are being loaded. Once the session parameters are loaded
from the Data Token, the ERGYS will automatically advance to the next display.
Some clinical systems will not have the Data Token System. In this configuration,
pressing NEXT will load the default session parameters. Optionally, session parameters
can be loaded from a PC per the ERGYS View protocol.

SESSION x OF y
TOKEN VERSION B.4
PATIENT OR HOSPITAL NAME
Legend: x = Current session number
y = Total number of sessions in prescription, 1-144

A new Data Token will be needed when the rider completes the last session on the Data
Token (i.e., x=y).
For single-user ERGYS systems, the Data Token can remain in the Console when the
ERGYS is not in use. On multi-user ERGYS systems, it is best to remove the Data Token
after the session to ensure that it is not used inadvertently by another ERGYS rider (who
should have his own Data Token).
CAUTION: Do not remove/replace the Data Token until you see the message
SESSION COMPLETE or ERGYS REHABILITATION SYSTEM.
Upon the first entry to Auto Ergometry in a session, the ERGYS will electronically add
one to the number of sessions logged on the Data Token. However, parameters are
changed on the Data Token “on the fly,” that is, as they are entered on each display of the
ERGYS. This can provide a convenient means to set up a session before the rider has
transferred to the ERGYS.

Patient preparation can begin now that the ERGYS has
successfully read the Data Token.
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V. ERGYS Rehabilitation Session
1. Upon a doctor’s discretion, it may be
necessary to take the patient’s
resting
blood
pressure,
heart rate,
and body
temperature
prior to each treatment session.
WARNING: Unless exempted by the
physician, the patient must refrain from
ERGYS therapy in the presence of high
blood pressure, a high heart rate, or an
irregular body temperature.
2. Appropriate clothing should be worn
when using the ERGYS. A short
sleeve shirt and loose fitting shorts
are recommended. Shoes should be
removed and the feet should be
protected with thick calf-length
athletic socks.
3. Electrodes should be applied to the
quadriceps (front of thigh),
hamstrings (back of thigh), and
gluteus maximus (buttocks) for the
treatment session. The skin in these
areas should be washed with mild
soap and water or cleansed with
alcohol swabs.
4. Dry the skin thoroughly after
cleaning.
Electrode Preparation
If the rider is not using an electrode
garment, the ERGYS 2 requires
placement of 12 individual electrodes.
The electrodes are normally 2 inches by

4 inches. The placement chart that
follows should be used to properly
locate the electrodes on the surface of
the legs.
The following steps
outline the
preparation of carbon
rubber electrodes
using adhesive
patches and gel.
Please consult with
Therapeutic
Alliances for
alternate electrode
interfaces.
1. Peel off the center portion of the
adhesive patch.
2. Fasten the top
of the electrode
to the adhesive
patch, making
sure that the pin
receptacle fits
through the
opening in the adhesive patch.
3. Repeat steps 1 and 2 for the
remaining 11 electrodes.
4. Apply a liberal
amount of
conductive gel
to each
electrode on the
side that will
come in contact
with the skin. Coat the electrode
surface evenly with the gel.
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5. Peel off the outer wax or paper
panels of the adhesive patch leaving
an adhesive border around the
electrode.

Electrode Leads Cable Attachment

6. Consult the electrode placement
chart and apply all 12 electrodes as
indicated.

RED = Quadriceps
YELLOW = Gluteus
BLUE = Hamstrings

7. Smooth the electrodes in place,
checking that the gel is evenly
distributed.

CAUTION: Never conduct an ERGYS
session without being absolutely clear
about the color-coding of the ERGYS
cables. Double-check the wiring. While
the ERGYS can tell when a lead is not
connected, it has no way of determining
if the wires are crossed (e.g., quads for
hams). Also, the ERGYS has no way of
knowing if the left and right cables are
crossed.

CAUTION: To prevent the possibility of
skin burns or irritation from the
electrical stimulation, apply a liberal
amount of conductive gel. Use only gel
approved by Therapeutic Alliances.
CAUTION: Each adhesive patch must
adhere to the skin completely to ensure
that an electrode does not lift up and
make only partial contact with the skin.
Use skin tape if necessary to keep the
electrodes completely and securely
against the skin.
CAUTION: Do not allow the
conductive gel to become dry.
CAUTION: The ERGYS should not be
used to stimulate muscles not specified
in this Operator’s Manual.

Each Electrode Leads Cable is colorcoded and labeled as follows:

Connect the lead wires to the electrodes.
Fully insert each pin into the receptacle
of the electrode.
CAUTION: When using the type of
electrode which has a “pigtail,” the
lead wire pin should be fully inserted
into the pigtail receptacle so that there
is no exposed metal surface on the pin
that could come in contact with the
skin.

19
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Electrode Placement

This line should
bisect the
quadriceps.
Crest of
Illium

The proximal
electrode is
shifted 2/3 of
its width,
laterally, from
the line drawn
down the
midline of the
quadriceps.
The proximal
edge should
not be higher
than the
perineum.
The distal
electrode is
shifted 2/3 of its
width, medially,
from the midline.

Ischial
Tuberosity

Quadriceps

Knee
center

Gluteus
Hamstrings

Center of the
patella

Therapeutic Alliances Inc.
333 North Broad Street
Fairborn, Ohio 45324 USA
(937) 879-0734 • (937) 879-5211 (fax) • www.ERGYS.com • info@ERGYS.com
Copyright 2004 Therapeutic Alliances Inc. All rights reserved.
ERGYS® is a trademark of Therapeutic Alliances Inc.
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Rehabilitation Chair Preparation
1. Lower the Leg
Restraints to the
floor and tuck them
under the base of
the chair.
2. Pull the Armrest
Release Knob and rotate the armrest
out of the way in preparation for a
transfer.
3. Clear space in front of the ERGYS
Chair by putting the boot on the
transfer side in the up position. Lock
the pedals in place with the
Ergometer Lock.
4. Transfer from the wheelchair into the
ERGYS Chair.
Note: It may be helpful to crank the seat
all the way back to provide plenty of
room for the transfer.
CAUTION: Adequate supervision and
assistance should be available during
the transfer to the ERGYS chair to
prevent slipping or falling.
Note: The top portion
of the chair may be
removed for easier
transfers. To remove,
grasp both sides and
pull up and off.
CAUTION: Do not leave the rider’s
upper body without support.

6. Return the armrest on the transfer
side to the forward and locked
position.
7. Crank the seat
forward to a point
where the rider’s
knees will not be
overextended at any
point when the
pedals are turned.
Use the LOCK key on the keypad to
lock and unlock the drivetrain as
necessary in order to secure the feet
in the boots. Place each foot in a
Blue Foot Liner and secure the
single hook-loop strap. Place the
White Foam Foot Protector around
the Blue Foot Liner and fasten the
single hook-loop strap. Place the foot
in the Plastic Boot and secure tightly
with the three bootstraps.
8. Disengage the Ergometer Lock. The
seat depth should be adjusted to
provide the correct degree of leg
extension. The
seat depth is
measured on a
tape scale
located to the
left of the hand
crank handle on
the back of the chair. Clockwise
turns of the crank will move the seat
forward and decrease the tape
reading. Counterclockwise turns will
move the seat backward and increase
the tape reading. Once the seat
adjustment is complete, return the
handle to the down position.

5. Immediately secure the rider in the
ERGYS Chair with the Seat Belt.
Additionally, the Chest Strap may be
required for quadriplegic riders.
23

CAUTION: The legs
should not fully
extend while pedaling.
They should always
remain slightly bent at
about 45 to 55 degrees
of flexion.
CAUTION: Proper positioning of the
legs is critical for the rehabilitation
session. The legs should extend freely,
allowing a good range of motion for
pedaling. DO NOT OVEREXTEND
THE LEGS.
9. Use the LOCK key on the keypad to
lock and unlock the drivetrain as
necessary to secure the Leg
Restraints. Place the Leg Restraint
Cuffs around both thighs. Secure
each Leg Restraint Cuff using the
Leg Restraint Strap.
10. Adjust the Leg Restraints for proper
adduction/abduction (inward and
outward) motion
of the knees. To
adjust, loosen the
knob at the end
of the Leg
Restraint Arm
and slide the
numbered tube into a position that
puts the knee in alignment with the
ankle. Retighten the knob once the
position is set.

11. Manually move the legs through
several revolutions of pedaling to
ensure correct alignment of the
knees.
12. Connect the
Electrode Leads
Cables to the
connectors on
the side of the
ERGYS Chair.

Knees aligned properly
for natural flexion and
extension

CORRECT
Knees pushed in too
much

INCORRECT
Knees pushed out too
much

INCORRECT
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Directing a Session
Both the Session Time and the Run Time are read from the Data Token. Up to 5 runs
may be used to achieve the Session Time. No run may exceed the length as set on the
Data Token; however, it is possible to shorten the run time by pressing the STOP key at
any time during the run.
NOTE: Press STOP to go back to the first parameter input display and review or change
the session settings.

RUN #n MM:SS1 COMPLETED MM:SS2 OF MM:SS3
MAX LOAD: x/8 Kp
SELECTED: y/8 Kp AUTO
Legend: MM:SS1 = Maximum allowed run time for the next run
MM:SS2 = Sum of all run times up to this point
MM:SS3 = Maximum allowed session time as read from the Data Token

Setting the Resistance
The ERGYS has an electronic device called a ‘Particle Brake’ that supplies resistance to
pedaling. The ERGYS program provides for automatic or manual increases in the
workload as the rider advances in ERGYS therapy.
Pressing DECR at the following display will allow the resistance to be set at any level
below the limit programmed on the Data Token.

RUN #n MM:SS COMPLETED MM:SS OF MM:SS
MAX LOAD: x/8 Kp
SELECTED: y/8 Kp AUTO
Legend: x = Max allowable resistance, 0 – 7/8 Kiloponds, as read from the Data Token
y = Max selected resistance, 0 – 7/8 Kiloponds (cannot exceed x)

An ‘Auto Resistance’ mode can be selected and deselected from this display by pressing
INCR when the selected load is equal to the maximum load. This mode will work for
any resistance setting, from 1/8 Kp up to the maximum programmed on the ERGYS Data
Token. In the Auto mode, the ERGYS will automatically vary the pedaling resistance
during the ride to maximize the workout and minimize the chance that the rider
prematurely fatigues due to a resistance setting that is too high.
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In the Manual mode (when the word ‘AUTO’ does not appear to the right of the selected
load), the workload can be adjusted during Auto Ergometry by using the INCR key on
the keypad to increase the resistance and the DECR key to decrease the resistance.
Setting the Waveshape Parameters
Stimulus output with the ERGYS can be characterized by its amplitude, waveshape,
phase duration, and number of pulses per second (PPS or Hz). The latter three
parameters are presented on the following waveform definition display. These
parameters may be freely changed when running the ERGYS with a Data Token
programmed as a ‘Clinical’ Data Token at the PEP Station. On Data Tokens
programmed for home or ‘satellite’ ERGYS systems, the stimulus parameters are
governed by the settings on the Data Token and cannot be changed by the ERGYS rider.
The ERGYS allows a variety of waveshapes, phase durations, and stimulus frequencies.
Consult the appendix for a glossary of terms for these stimulus parameters and a listing of
the available waveshapes.

WAVE: description

x MICROSEC

y Hz

WAVEFORM PARAMETERS - REDO OR NEXT
Legend: description = General shape of waveform
x = Phase width of stimulus pulse
y = Number of stimulus pulses per second

Setting the RPM Control Target and RPM Fatigue Limit
These advanced parameters control the rider’s cadence. The ERGYS will meter the
stimulus intensity and the pedaling resistance to keep the rider at the Control RPM. The
rider is considered fatigued when no amount of stimulus will keep the rider above the
Fatigue RPM limit. Control RPM is normally set to 49 and Fatigue RPM, 35. The
ERGYS allows Control RPM settings from 32 to 70 and a range of fatigue cut-off
settings from 10 RPM to just under the setting for the Control RPM.

CONTROL RPM > x

FATIGUE RPM y

Legend: x = 32 to 70 RPM in pre-defined steps
y = 10 RPM to just under the setting for the Control RPM
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Setting the Maximum Stimulus Levels
The ERGYS allows for a maximum stimulus level to be set separately for each channel.
This may be helpful in cases where the rider has some voluntary control of certain
muscles, or in cases where sensation to stimulus is an issue. For example, to turn off
stimulus on the gluteal muscles, the RGLUT & LGLUT channels would be set to 0 on the
Max Stim Display. The maximum for each channel ranges from 0 up to 140 milliamps
(mA), but not higher than the maximum for the channel as programmed on the ERGYS
Data Token.
The Max Stim levels are initially listed on a summary display.

RQ: n
LQ: n
RG: n
LG: n
MAX STIM – REDO OR NEXT

RH: n

LH: n

Legend: n = 0 mA up to the maximum as set on the Data Token

Press REDO to change one or more of the settings. Press NEXT to continue to the
Thresholds display.

MAX STIM

RQUAD: n
LQUAD: n

RGLUT: n
LGLUT: n

RHAM: n
LHAM: n

Legend: n = 0 mA up to the maximum as set on the Data Token

Normally, if sensation to stimulus is not an issue, the Max Stim levels should be left to
140 mA.
CAUTION: It is important that these settings are initially determined by the clinician
overseeing the ERGYS therapy.
NOTE: Stimulus is never active at the Max Stim display.
NOTE: During Auto Ergometry, the ERGYS will use as much stimulus as needed to keep
the rider pedaling at the Control RPM; however, the stimulus amplitude on any channel
will never exceed the maximum as set for that channel on the Max Stim display.
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Pause/redirect the session
Lock/unlock the drivetrain to aid in
prepping
Go to the previous muscle

Increase stimulus setting by 10 mA at a time
Decrease stimulus setting by 10 mA at a time
Continue to the next muscle, or, if at the
LHAMS, to the next display

MAX STIM Keypad Operation

Setting the Thresholds
A Threshold is the amplitude in milliamps (mA) where a muscle first responds (begins to
contract) as a result of surface electrical stimulation. Setting the Thresholds serves three
primary purposes:
1. While setting the Thresholds, it can be verified that the muscle responding to stimulus
is the same as the muscle highlighted on the ERGYS display. This helps to ensure
that the lead wires are properly connected to the ERGYS rider.
2. During the Warm Up and Cool Down phases of a session, stimulus is pulsed between
50% and 100% of the Threshold setting for each muscle. This low-level stimulus
causes mild contractions of the big leg muscles, helping to pump blood back to the
heart and acclimate the rider to the stimulus.
3. During the Auto Ergometry phase of the ride, a muscle receives 50% of its Threshold
setting during its “off” portion of the pedal stroke. This often provides a smoother
ride since the muscle does not have to ramp up from 0 mA stimulus at the point of its
activation in the stroke.
When new limits are set for the Maximum Stimulus Levels, the Thresholds are
automatically reset to 0 mA and must be reentered before the start of the next run.

THRESHOLDS RQUAD: n
LQUAD: n

RGLUT: n
LGLUT: n

RHAM: n
LHAM: n

Legend: n = 0 to 70 mA, and no higher than the maximum as set on the Max Stim Display

CAUTION: Stimulus must be turned off before touching, applying, or removing the
electrodes or electrode leads.
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CAUTION: Stimulus is active beginning with the first keypress of INCR or DECR at
the Threshold Display.

Shut off stimulus and pause/redirect the
session.
Lock/unlock the drivetrain to aid in
prepping
Turn off stimulus and go to the
previous muscle.

Increase stimulus by 1 mA at a time. First
keypress at each field zeros the stimulus.
Decrease stimulus by 1 mA at a time. First
keypress at each field zeros the stimulus.
Turn off stimulus and continue to the next
muscle, or, if at the LHAMS, to the next
display.

Thresholds Keypad Operation

A summary display is presented once the Threshold amplitudes are set.

RQ: n
LQ: n
RG: n
LG: n
THRESHOLDS – REDO OR NEXT

RH: n

LH: n

Press REDO to change one or more of the Threshold settings. Press NEXT to continue to
the Warm Up display.
Open Leads
The ERGYS checks for an intact current path at all times when the stimulus is active. In
cases where there is a detached lead wire, a detached connector, a faulty or worn
electrode, an inadequate amount of gel, or some other problem with the electrode
interface, the ERGYS will signal this with the following display. The electrode interface
on the problem muscle group should be examined before continuing the session.
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OPEN LEAD left/right muscle

Legend: left/right = left or right leg
muscle = quadriceps, hamstrings or gluteus

Warm Up
Warm Up is a one minute period of passive (manual) pedaling to allow the muscles and
joints to work through the flexing and extending necessary for stimulus-induced pedaling
in Auto Ergometry.
CAUTION: At the beginning of Warm Up, muscle spasms may occur. These usually
subside before the Warm Up period ends. If the spasms persist, wait approximately 5
minutes and then begin the procedure again. If the spasms still do not subside, the
session should be postponed.
CAUTION: If any complication occurs during the Warm Up, immediately press the
STOP key and remedy the problem before continuing.
A seconds counter counts up, indicating the total time spent pedaling above the Fatigue
RPM limit in Warm Up. The rider must warm up for at least 1 minute prior to the first
run. After the first run, the rider may begin Auto Ergometry immediately upon entry into
Warm Up.

WARM UP
1:00
PRESS NEXT TO BEGIN AUTO CONTROL

RPM: 45

If directed by the physician, the ERGYS rider’s blood pressure and heart rate should be
monitored during the rehabilitation session.
CAUTION: If the patient’s blood pressure or heart rate reaches a level that the
physician deems to be a compromise to safety, or if the patient feels faint or nauseated,
the session should be stopped and appropriate medical action should be taken.
If the patient begins to feel light-headed or nauseated, stop the treatment immediately
and recline the back of the Rehabilitation Chair.
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Riding the ERGYS: A Checklist
1. Before prepping and transferring, turn on the ERGYS and verify that all of the
power-on self-tests are passed. Check that the chair back is fully locked in the upright
position. The ERGYS should be turned on before connecting the stimulus cables and
turned off after disconnecting the cables.
2. Buckle up with the lap belt and, if necessary, the chest strap immediately after you
transfer into the ERGYS. Check that you are centered in the seat and positioned all the way
against the back.
3. Secure your feet in the pedals with your
heels firmly planted in the blue foot liners
and white foam foot protectors. Your
feet should not come in contact with
the boot straps or the plastic boots.

1

4. Center the Leg Restraint Cuffs
around each thigh with the plastic
cuff in the up position.

4
5

6

1

5. Set the extension of the legs
using the seat crank at the rear
of the ERGYS. Check that the
legs are not overextended at
any point in the pedal stroke.
6. Using the thumb screws at the
end of the Leg Restraint Arms,
adjust the numbered plastic
pieces to set the girth of the legs
so that the knees open and the
legs extend in a natural fashion for
pedaling.

3
2

7

Therapeutic Alliances Inc.
333 North Broad Street
Fairborn, Ohio 45324 USA
(937) 879-0734

7. Connect the stimulus cables on the
left and right side. Check that you are
wired correctly: Quadriceps = red,
Hamstrings = blue, and Gluteus =
yellow. When setting the thresholds,
check that the muscle which responds
to stimulus matches the muscle
indicated on the ERGYS display.

This checklist is not a replacement for
reading the ERGYS Operator’s Manual.

www.ERGYS.com info@ERGYS.com
Copyright 2006 Therapeutic Alliances Inc. ERGYS® is a trademark of Therapeutic Alliances Inc.
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Auto Ergometry
CAUTION: Before pressing NEXT and beginning Auto Ergometry, it is critical that
the ERGYS rider is properly positioned in the ERGYS. Manually pedal at 2 to 3 RPM
below the Control RPM setting so that the ERGYS stimulus algorithm can “gently”
administer the stimulus from the outset. Continue this assisted pedaling until the
stimulus-induced contractions are completely supplying the power necessary to pedal
at the Control RPM.
Note: Do not manually pedal at speeds greater than the Control RPM as this will “trick”
the ERGYS algorithm and stimulus will decrease and be insufficient for stimulus-induced
pedaling.

AUTO+R
x% MAX STIM

n.n MILES
y% of z/8 Kp

RUN TIME mm:ss
m RPM

Legend: +R = Appears if the Auto Resistance mode is on
n.n = The miles “traveled” as measured by the circumference of the flywheel
mm:ss = The elapsed time in minutes and seconds of this run
x = The amount of stimulus needed to keep the rider at the Control RPM
y% of z/8= The amount of pedaling resistance as a percentage of the z/8 target
m = The pedaling rate in revolutions per minute (RPM)

If the patient begins to feel light-headed or nauseated, press the STOP key to suspend
the session. Recline the back of the Rehabilitation Chair if necessary.
During Auto Ergometry, the display will keep the rider and clinician advised as to the
progress of the run. A '+R' designator will appear at the top of the Auto Ergometry
Display when the automatic resistance mode is selected. When the resistance application
mode is set to manual, this designator will not be present.
In the Manual mode (when the word ‘AUTO’ does not appear to the right of the selected
load), the workload is adjusted during Auto Ergometry by using the INCR key on the
keypad to increase the resistance and the DECR key to decrease the resistance. The
maximum resistance is limited to the load selected prior to each run (the overall limit for
resistance is still the limit as programmed on the Data Token). After the first minute of
the run it is possible to manually increase or decrease the resistance.
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The time it takes to manually increase or decrease the pedaling resistance from 0% to
100% is pre-set to 1 minute. In other words, if the resistance is at 100% of the selected
load, depressing the DECR key for 1 minute will bring the resistance down from 100% to
0%. Typically, resistance would be decreased only until the RPM is once again near the
target RPM.
The other resistance application mode, Automatic Resistance, is one of the more
powerful features of the ERGYS program. In the 'Auto' mode, the ERGYS will vary the
resistance automatically based on the rider's performance. In other words, with Auto
selected the ERGYS will maximize the run duration and pedaling resistance for the
greatest possible workout.
A mileage indicator at the top center of the display is a measure of the distance traveled
by the flywheel during a run. Of course, the longer the run and the greater the average
RPM, the greater the mileage traveled.
The ‘Percent of Maximum Stimulus’ indicator at the bottom left of the display provides
an excellent gauge of fatigue. The higher this percentage, the more fatigued the muscles
are. Since the ERGYS is working to control the rider’s pedaling speed to the Control
RPM, the RPM reading should remain close to this speed before the rider begins to
fatigue.
Cool Down
The ERGYS will automatically exit Auto Ergometry and enter ‘Cool Down’ when one of
the following conditions is met:
1.
2.
3.
4.

The prescribed run time is complete
The session time is complete
Fatigue was sensed with a pedaling rate under the Fatigue RPM
An Open Lead occurred due to a disconnected lead wire, an electrode not making
contact, or a faulty or worn-out electrode
5. STOP was pressed
6. A system error occurred
Normally Cool Down will last for 2 minutes. The rider must be manually pedaled above
the Fatigue RPM for the count down to be completed. For runs under 1 minute, Cool
Down is shortened to 10 seconds. This allows the session to progress quickly following
an open lead or other abnormal termination of a run.
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reason for end of run

RUN TIME 30:00

COOL DOWN 0:10

RPM: 45

Rest
Once the Cool Down period has finished, the ERGYS will automatically advance to the
Rest Display. Mileage, average RPM, and average KP are computed by the ERGYS for
the length of the run and displayed during the Rest period. The rider’s total work can be
computed using AVG RPM, AVG KP, and the run time (see appendix). This run
information is also stored back to the Data Token for later review with the Physician's
Electronic Prescription (PEP) Station.

RUN TIME 30:00
REST COMPLETE

5.4 MI

48 RPM

3.8/8 Kp

TOTAL TIME 30:00 OF 30:00

Because resistance is always 0 Kp the first minute of the run, and between 0% and 100%
during the second minute, the average resistance will always be less than the selected
load. For example, say the selected load was 2/8 Kp and the rider completed a 30 minute
run (assuming stimulus did not reach 100% during the second minute of the run):
minute average resistance
1
2
3
4
.
.
.
30

0
1
2
2
.
.
.
2
---57 ÷ 30 minutes = 1.9 x 1/8 Kp
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Session Summary
After the Rest period, a summary display will present the totals and averages for the
session. This display is available after every Rest period or at any time after the first run
when the STOP key is pressed.

RUNS 1-2

5.4 MI
48 RPM
3.8/8 Kp
TOTAL TIME 30:00 OF 30:00

Ending the Rehabilitation Session
After reviewing the session summary, press NEXT and the ERGYS will advance to the
next run if there is time remaining in the session and the number of attempted runs is less
than 5.
If no more runs are desired, press the STOP key and then the END key. The session
summary will appear once more. Press the NEXT key and the following display will
appear, signaling that the session is over and the rider can be “deprepped” and transferred
out of the ERGYS.

SESSION COMPLETE
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Transferring out of the ERGYS
1. After advancing to
the “Session
Finished” display,
disconnect the
Electrode Cables
at the left and right side of the
ERGYS Chair.
2. Turn off the
ERGYS Computer.

8. Gently remove the electrodes.
NOTE: It may be necessary to remove
the electrodes after the patient has
transferred to a mat table or other stable
and safe workstation.
NOTE: Skin tape and electrodes should
be pulled off with care to avoid irritating
the skin.

3. Pull the Armrest
Release Knob and
rotate the armrest to the
back of the chair.

9. Position the patient’s wheelchair at
the side of the ERGYS Chair.

4. Remove the Leg Restraint Cuffs and
lower the Leg Restraints to the floor.
To allow for room on the transfer
side, bend the Leg Restraint Arm at
the “shoulder” to allow the assembly
to be tucked under the back of the
seat.

11. Carefully transfer the ERGYS rider
from the ERGYS Chair to the
wheelchair.

5. Remove the feet from the plastic
boots.
6. Disconnect the electrode leads from
the electrodes.
NOTE: to prolong the life of the
electrode leads and prevent breakage,
pull on the molded portion of the pin, not
on the wire.

10. Unbuckle the Seat Belt and Shoulder
Harness

CAUTION: Adequate supervision and
assistance should be available during
the transfer out of the ERGYS to
prevent slipping or falling.
12. If recommended by the physician,
the rider’s blood pressure, heart rate,
and body temperature should be
checked and recorded.
NOTE: Consult the manufacturer’s
documentation for the proper method to
clean and store the electrodes.

7. Gently remove the skin tape (if
applicable).
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VI. Reclining the Rehabilitation Chair
CAUTION: During active ergometry the seat back must be locked in the upright
position with both red levers pointed down.
Follow this procedure to recline the
ERGYS chair:
1. Put the Chair
Depth Crank
Handle in the
down position.
2. Loosen the
Shoulder Belt (if
applicable).

3. Unfasten the
Bootstraps.

4. Lift up the two Seat Back Release
Levers on each side of the chair, one
at a time, while
providing
sufficient
support to the
Upper Chair
Back.

CAUTION: Do not
allow the chair
back to fall
suddenly. Always
provide support for
the chair as you slowly recline it.
6. Remove the
armrests from
the chair.

7. Slide the tubes
into the supports
located in the
pedestal under
the Console.

8. Remove the feet from the Plastic
Boots. Carefully place the feet on the
armrests that
are now in a
position to
support the
lower legs.

5. Slowly recline
the chair,
providing
continual
support to the
individual in
the chair.
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Follow this procedure to RAISE the
ERGYS chair back from the reclined
position to the locked, upright position:
1. Remove the feet
from the
armrests and
return the
armrests to their
receptacles at
the side of the
chair.

2. Tighten the
shoulder belt.

4. Fully support
the chair back
as you lift it
into its upright
and locked
position.

5. Re-engage both
Seat Back Release
Levers to lock the
Upper Chair Back
into the upright
position.

3. Raise the chair
back by lifting
and pushing
upward on the
back of the
chair.
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VII. Maintenance
Replacing Parts and Accessories
The ERGYS parts and accessories should be inspected regularly for indications of wear
and fatigue. Plastic parts such as the Boots and Leg Restraint Cuffs should never be used
if they are worn or cracked. A strap should be replaced when its hook and loop fasteners
are worn to the point where the strap cannot be cinched tightly.

Cleaning the ERGYS
•

Upholstery – Clean with a soft cloth or sponge dampened with a solution of water and
a mild detergent. Rinse and dry thoroughly.

•

Plastic and Rubber Pieces – Clean with water or treat with a rubber cleanser or
silicone spray.

•

Blue Foot Liners and Leg Restraint Pads – Hand wash with a mild detergent. Air dry.

CAUTION: Do not use the ERGYS with wet parts or accessories.
NOTE: Do not use volatile solvents to clean the ERGYS.
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VIII. Repair and Replacement Policy
Therapeutic Alliances Inc. (TAI) will repair or replace any defective or out of
specification ERGYS part at no charge to the purchaser for a period of one year from the
date of shipment. This warranty is subject to the following conditions:
1. This warranty applies only to the original purchaser and is not transferable.
2. This warranty does not apply to defects or damage caused by misuse or abuse in
storage, handling, transportation, or unauthorized repairs or alterations.
3. TAI shall have the opportunity to inspect all returned parts. The customer shall be
liable for the cost of the repair if TAI determines that the part is not covered by this
warranty.
4. The customer will be responsible for the shipping charges when returning any
questionable part to TAI. Contact the TAI Customer Service Department for packing
and shipping instructions.
5. This warranty does not cover disposable or consumable parts or accessories such as
electrodes, wire assemblies, or supplies.
TAI makes no other warranty of any kind, implied or expressed, with regard to this
product or documentation. No oral or written information or advice given by TAI, its
dealers, distributors, agents, or employees shall create a warranty or in any way increase
the scope of this warranty. This warranty gives you specific legal rights. You may have
other rights that vary from state to state.
Neither TAI nor anyone else who has been involved in the creation, production, or
delivery of this product shall be liable for errors contained herein or for any direct,
indirect, incidental, or consequential damages arising out of the use of or inability to use
this product. Because some states do not allow the exclusion or limitation of liability for
consequential or incidental damages, the above limitation may not apply.
This Warranty is governed by the laws of the State of Ohio.
For additional information or to obtain service, please call our Customer Service
Department at (937) 879-0734.
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IX. Appendix
Glossary of Terms
Balanced Charged - A characteristic of a waveform where the sum of the positive
phase(s) is electrically equal to the sum of the negative phase(s). All ERGYS 2
waveforms except the ERGYS1 compatible waveform are balanced charged.
Biphasic - A stimulus waveform that has both a negative and a positive phase. A
sine wave is a classic example of a biphasic waveform.
Camel Back - A biphasic stimulus waveform with two positive "humps" (phases)
and one negative hump. The area of the positive current is equal to the area of
the negative current (i.e., the waveform is balanced charged).
Channel - The source of stimulus on the ERGYS 2. There are six channels with
independently programmable pulse amplitudes. The pulse duration, waveshape,
and frequency are the same among all channels. Each channel is connected to
the patient via surface electrodes. Impedance is measured through these
channels.
Interphase Interval - The time during a pulse, between two successive phases,
when the stimulus amplitude is 0 milliamps.
Kilopond - A measure of the drag force applied tangential to the flywheel. 1 Kp is
the force generated by the weight of a 1 Kg mass. Pedaling resistance levels for
ergometers are often quantified in kiloponds (Kp). The ERGYS offers resistance
levels ranging from zero to 7/8 kiloponds in 1/8 kilopond increments. As
kiloponds are a measure of drag or torque, the following conversions may be
useful for converting kiloponds to inch-pounds, a more standard unit of torque.
1/8 Kp

= 2.68 inch-pounds (0.233 foot-pounds) of drag at flywheel axle
= 10.4 inch-pounds (0.865 foot-pounds) of drag at pedal crank

Phase Duration - The time from the start until the end of one phase of a stimulus
pulse, usually expressed in microseconds. This measurement is usually made at
the amplitude where the phase is at its longest (e.g., from zero crossing to the
next zero crossing on a sine wave).
Pulse Amplitude - The measure of the peak stimulus current with respect to a 0
volt baseline. On the ERGYS, the maximum pulse amplitudes can be set at the
Max Stim Display. The default for the ERGYS is 140 milliamps. The pulse
amplitudes are adjusted automatically during an ERGYS run to keep the rider at
the Control RPM. This is the essence of the ERGYS closed-loop control.
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Pulse Duration - The time from the start until the end of a stimulus pulse, usually
expressed in microseconds. On waveforms with no interphase interval, the pulse
duration is the sum of the positive and negative phases.
Stimulus Frequency - The number of stimulus pulses in 1 second, expressed in
Hertz (Hz) or pulses per second (PPS).
Waveform - A stimulus pulse. The components of a waveform are the phases
(positive, negative, and interphase), the shape (e.g., sine, Camel Back, ERGYS I
compatible), and the amplitude.
Waveshape - the appearance of the stimulus waveform as viewed on an
oscilloscope. Waveshapes are described in terms such as monophasic. or
biphasic, sinusoid or rectangular, balanced charged or not balanced charged.

Calculating Power and Work
Using average RPM and average resistance, it is possible to calculate power and
energy output (work).
Power (in Watts) = 0.983 x average Kp x average RPM
Note: 0.983 is a constant derived by "plugging in" the known values of the
ERGYS geometry into the "POWER = FORCE x DISTANCE/TIME" equation.
Work (in joules) = POWER (in Watts) x RUN TIME (in seconds)
Example: AVG KP = 1.9 x 1/8 Kp
Converted to Kp: 1.9 ÷ 8 = 0.2375
AVG RPM = 48
RUN TIME = 30 minutes = 1800 seconds
POWER = 0.983 x 0.2375 Kp x 48 RPM = 11.2 Watts
WORK (in joules) = 11.2 Watts x 1800 seconds = 20,160 joules
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Medical Benefits of the ERGYS and REGYS FES* Leg-Cycle Ergometers:
A Survey of Published Clinical Studies

Mohr T., Andersen J., Biering-Sorensen F., Henrik G., Bangsbo J., Wagner
A., Kjaer M.: Long term adaptation to electrically induced cycle training in
severe spinal cord injured individuals. Spinal Cord: Vol. 35: 1-16, 1997.
Conclusion: One year of electrically induced cycle training can reverse
several of the inactivity associated changes seen after SCI. Among the
changes noted were a 12% growth in the stimulated muscle and a six-fold
work performance increase accompanied by a 23% increase in maximal
oxygen uptake. [REGYS]
Nash M. S., Montalvo B. M., Applegate B.: Lower extremity blood flow and responses to
occlusion ischemia differ in exercise-trained and sedentary tetraplegic persons. Archives of
Physical Medicine and Rehabilitation: Vol. 77: 1260-1265, 1996.
Conclusion: Tetraplegic persons conditioned by electrically stimulated cycling have greater lower
extremity blood flow and hyperemic responses to occlusion than do their sedentary counterparts.
[ERGYS]
Hooker S. P., Scremin E., Mutton D. L., Kunkel C. F., Cagle G: Peak and
submaximal physiologic responses following electrical stimulation leg cycle
ergometer training. Journal of Rehabilitation Research and Development:
Vol. 32, No. 4: 361-366, 1995.
Conclusion: Two-time per week NMES leg cycle training program will also
result in significant increases in exercise tolerance and cardiorespiratory
capacity in persons with SCI (compared with three times per week). [REGYS]
Twist, D. J., Culpepper-Morgan J. A., Ragnarsson K. T., Petrillo C. R., Kreck M. J.
Neuroendocrine changes during functional electrical stimulation. American Journal of Physical
Medicine and Rehabilitation: 71: 156-163, 1992.
Conclusion: 30 weeks of FNS exercise training led to significant increases in beta endorphin-like
immunoreactivity, improved regulation of cortisol, and improved scores on a depression index.
[REGYS, ERGYS]

Therapeutic Alliances Inc.
333 North Broad Street
Fairborn, Ohio 45324 USA
(937) 879-0734 • (937) 879-5211 (fax) • www.ERGYS.com • info@ERGYS.com
*FES - Functional Electrical Stimulation. ERGYS® and REGYS are trademarks of Therapeutic Alliances Inc. rev. 20040813 E47

Nash M. S., Bilsker S., Marcillo A. E., Isaac B. S., Botelho L. A., Klose K. J.,
Green B. A., Rountree M. T., Shea J. D. Reversal of left ventricular atrophy
following electrically-stimulated exercise training in human tetraplegics.
Paraplegia 29: 590-599, 1991.
Conclusion: Six months of exercise led to significant increases in left
ventricular internal dimension and intraventricular septal and posterior wall
thicknesses in quadriplegics. [ERGYS]
Kristjan T. Ragnarsson, Susan Pollack Feldman, Donna Twist. Lower limb endurance exercise
after spinal cord injury: implications for health and functional ambulation. J Neuro Rehab
1991;5:37-48.
Conclusion: When the lower motor neuron system is intact, paraplegics and quadriplegics can
perform substatial exercise through the use of computerized functional electrical stimulation.
Many of the effects of physical inactivity experienced after SCI may be reversed by FES
intervention. [REGYS, ERGYS]
Steven P. Hooker, Stephen F. Figoni, Roger M. Glaser, Mary M. Rodgers, Bertram N. Ezenwa,
Pouran D. Faghri. Physiologic responses to prolonged electrically stimulated leg-cycle exercise in
the spinal cord injured. Archives of Physical Medicine and Rehabilitation: Vol. 71: 863-869, 1990.
Conclusion: Despite the existence of sympathetic impairment, 30 minutes of FES leg-cycle
exercise in a controlled environment does not result in inappropriate physiologic responses in SCI
individuals. [ERGYS]
Sipski M. L., Delisa J. A., Schweer S. Functional electrical stimulation
bicycle ergometry: patient perceptions. American Journal of Physical
Medicine and Rehabilitation: 68: 147-149, 1989.
Conclusion: A majority of SCI subjects indicated improved self-image and
perceived their appearance to be better following training. [ERGYS]
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General Publications
A Study of Discomfort with Electrical Stimulation; Anthony Delitto, Michael J.
Strube, Arthur D. Shulman, Scott D. Minor; Physical Therapy, Volume 72,
Number 6, June 1992, pp. 410-424.
Electrotherapy in Rehabilitation; Meryl Roth Gersh; 1992 F.A. Davis
Company, Philadelphia.
Electrical Stimulation: Enhancement of Muscle Function, Vol. 1; 1992;
American Physical Therapy Association.
Electrotherapeutic Terminology in Physical Therapy, Revision 1990; American
Physical Therapy Association.
Clinical Electrotherapy; Roger M. Nelson, Dean P. Currier; 1987 Prentice Hall.
Comparative Comfort of Three Waveforms Used in Electrically Eliciting
Quadriceps Femoris Muscle Contractions; Anthony Delitto, Steven J.
Rose; Physical Therapy, Volume 66, Number 11, November 1986, pp.
1704-1707.
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Specifications

Number of Stimulus Channels:
Output Waveforms:
Amplitude:

6 - Maximum stimulus intensity for each
channel is independently programmable
Selectable biphasic waveforms
1 ERGYS 1/REGYS compatible waveform
0 - 140 milliamps, constant current
Instantaneous stimulus levels set by closedloop control algorithm

Pulse Duration:

Selectable: 400 - 1000 microseconds

Phase Duration:

Selectable: 200 - 500 microseconds

Repetition Rate:

30, 40, 50, 60 pulses per second

Power Requirements:

115 Volts AC, 60 Hz
(220/240 VAC, 50/60 Hz optional)

Dimensions (seat upright):

84" x 36" x 48"
(213 cm x 91 cm x 122 cm)

Dimensions (seat reclined):

106" x 36" x 48"
(269 cm x 91 cm x 122 cm)

Weight:

235 lbs. (107 kg)
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ERGYS 2 Waveforms
The following listing provides the specifications for all of the waveforms
available with the ERGYS 2. Note that waveforms marked as 'unused' are
reserved for future additions to the ERGYS waveform family.

Chart of ERGYS 2 Stimulus Waveforms
ID

Description

Shape

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

ERGYS1 450
Diagnostic Waveform
ERGYS +/- 450
Sine 300
Sine 400
Sine 500
Camel 500
Sine-50-300
Sine-100-350
Sine-100-400
unused
unused
unused
unused
unused
unused

Rectangular Monophasic

Phase
Duration

Pulse
Duration

Interphase
Duration

450 µsec

450 µsec

0 µsec

*** not available to the ERGYS rider ***

Rectangular Biphasic
Sinusoidal
Sinusoidal
Sinusoidal
Sinusoidal
Sinusoidal
Sinusoidal
Sinusoidal
-

450 µsec
300 µsec
400 µsec
500 µsec
500 µsec
300 µsec
350 µsec
400 µsec
-

900 µsec
600 µsec
800 µsec
1000 µsec
1000 µsec*
650 µsec
800 µsec
900 µsec
-

0 µsec
0 µsec
0 µsec
0 µsec
0 µsec
50 µsec
100 µsec
100 µsec
-

*This waveform is composed of two positive 250 µsecond sinusoidal phases and one negative 500 µsecond
sinusoidal phase.
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