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CAUTION

This device is not designed to be connected with any dectrica equipment unless manufactured and
approved by Rich-Mar.

NOTE: This includes whirpools and carbon eectrodes NOT manufactured by Rich-Mar.
CAUTION: When using carbon eectrodes with any Rich-Mar stimulator, a moistened interface (cloth

or sponge) MUST be utilized between these dectrodes and the patient to avoid skin irritation and/or
electrica burns.
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LIMITED WARRANTY

This equipment is sold under an exclusive three-year warranty from date of sde, which warrants it to
be free from defects in materid and workmanship. We agree to repair or replace at the point of
manufacture, without charge, dl parts showing such defects, provided the unit is ddlivered to us,
prepaid to our factory, intact for our examination, within three years from date of sale, and provided
such examination discloses in our find judgement that it is defective.

This warranty does not apply if the equipment has been subject to misuse, neglect, accidents, incor-
rect wiring (not our own), improper ingalation, or put to use in violaion of insructions furnished by
us, has been damaged by excess voltage or has been repaired or dtered outside our factory or if the
equipment has had its serid number dtered or removed.

Changes. Rich-Mar reserves the right to modify or change the equipment in whole or in part, a any
time prior to ddivery, in order to include refinements deemed appropriate by the Company but with-
out incurring any liability to modify or change equipment previoudy delivered, or to supply new
equipment in accordance with earlier specifications. This warranty will be honored only if the en-
closed card is filled out and returned to the factory. This warranty is vaid only to origina purchaser.

This warranty is expresdy in lieu of al other warranties expressed or implied including the warranties
of merchantability and fitness for use and al other obligations on our part, and we neither assume, nor
authorize any other person to assume for us, any other liability in connection with the sde or use of
this equipment. In no event shal we be liable for consequentid or specid damages. We make no
warranty whatsoever in respect to accessories or parts not supplied by us.



Ultrasound Indications for Treatment
(Therapeutic Ultrasound)

Rich-Mar Ultrasound devices ar e indicated to produce therapeutic deep heat for the following conditions:
1) Relief of pain.

2) Muscle spasms.

3) Joint contractures.

But not for the treatment of malignancies.

WARNING - Federd law restricts this device to sale by or on the order of a physician or any other practitioner
licensed by the law of the state in which said person practices.

Ultrasound Contraindications

Contraindications

Ultrasound should not be used in thefollowing areas:

1) Near or over the heart.

2) Near or over the eyes.

3) Onthehead.

4) Near or over reproductive organs.

5) On the lower back during pregnancy or over the pregnant uterus.

6) Directly over the spinal column.

7) Over growing bone in children.

8) Where the skin suffers from any sensory impairment.

9) Over areas of malignancies.

10) In the area of visceral plexus and large autonomous ganglion.

11) Over the thoracic area if the patient is using a cardiac pacemaker.
12) Over ahealing fracture.

13) Over ischemic tissues in individuals with vascular disease where the blood supply would be unable to
follow the increase in metabolic demand and tissue necrosis might resuilt.

Precautions

Precautions should be taken when used:

1) Over anesthetized aress.

2) On patients with hemorrhagic diastheses.

3) Ultrasound treatment should not be performed over an area of the spinal cord following laminectomy (i.e--
when magjor covering tissues have been removed).

Caution

1) Excessive doses of ultrasound may cause damage to tissue. Periosteal pain is an indication of excess inten-
gty and if it occurs, the power should be reduced; the transducer should be moved more rapidly over the area
being treated; or alower pulsed duty cycle should be used.

2) If the soundhead has been operated unloaded for an extended period of time, the transducer will get hot. If
the soundhead is applied to the patient while the transducer is hot, aburn may result.

Warning
Do not operate the soundhead in an unloaded condition. It is possible that unrepairable damage may occur to
the transducer in an unloaded state.



| ntroduction

The Rich-Mar Therasound 2.5 is the product of
dedication to research and development. The
Therasound 2.5 offers the most flexible trestment
possibilities in a convenient, easy-to-use package.

This manud is meant to familiarize the user with
the controls, operations, and ultrasound therapies
avalable in the Therasound 2.5. The smple
control of the unit alows the user to master the
unit's vast cgpabilities quickly and eeslly.

User Interface

The main controls for the Therasound 2.5 are the
buttons labeled, “ Set/Enter,” “Start,” and “Stop/
Clear”. These buttons work in conjunction with
the control dia to operate dl aspects of the unit.

AC Power Switch

This switch will turn the unit on and off. The
power switch is located on the rear left Sde of
the unit. “1” represents the on postion and “O”
represents the off postion.

Screen

The screen will display al trestment information.
Depending upon the screen mode in use, infor-
mation shown will include the name of the
treatment, the soundhead and frequency in use,
the intengity in both watts and w/cn?, the duty
cycle, the treatment mode, and the treatment
time.

Set/Enter Button

This button performs a multitude of tasks and
alows the user to change and set treatment
parameters.

Treatment Screen

Set/
Enter

Start Button

This button will start a treatment or resume
treatment after adjusting intensity or when a
treatment is paused.

Stop/Clear Button

This button will pause or stop a treatment in
progress. If pressed again it will return to the
opening screen.

Control Dial

The control did will alow the user to sdect a
trestment or dter treatment parameters. This dia
can be used to scroll through general parameter
options when making changes. These controls are
displayed on the pand illugtration below.

Therasound 2.5 Operation
When the Therasound 2.5 is powered on, the
opening screen will appear

Opening Screen

The lower hdf of the opening screen will display
four treatment boxes with treatment information
shown above. By turning the did, different
treatment boxes can be highlighted with treat-
ment parameters displayed. To use one of these
treatments, highlight the corresponding treatment
box and press start. The treatment screen will
then appear. To program one of the trestment
boxes, highlight the desired box and press the set/
enter button. The set-up screen for that treatment
box will then appear.

Set-Up Screen
The set-up screen will display dl of the current




treatment parameters, which can be changed by
using the did to highlight the parameter to be
changed and pressing set/enter. Then use the dial
to scroll through parameter options. Once the
desired change has been made, press the set/enter
button again to save the change. Changes can be
made to the name of the trestment, the
soundhead and frequency, the intengity (preset an
intengity level or sdect the manuad mode to st
intendity before each treatment), the duty cycle
(continuous or pulsed outputs), and the treatment
time.

When finished making changes, return to the
opening screen by pressng stop/clear or dtart
treatment by pressing the start button.

Treatment Screen
If the selected treatment has a pre-set intengty,
begin treating the patient right away.

If the selected trestment is in manua mode,
flashing zeros will gppear above the WATTS and
W/CM? indicators. The manua mode dlows the
intensity to be set prior to starting a treatment.
Turn the did to the desred intensity level which
will be displayed in both watts and w/cn?. Once
completed, press the set/enter button or the Start
button and the treatment time will begin.

To Adjust Intensity

To increase or decrease the intendty during a
treatment, press the set/enter button. The output
will continue but the treatment time will pause
and the intengity indicators (watts and w/cn¥)
will flash. Adjugt the intensity with the did until
the desired leve is reached and press ether set/
enter or dart to resume the timer.

To Pause or Change Treatment Time

To pause a treatment or change treatment time,
press the stop/clear button. Time is adjustable
from one to 30 minutes. The mode indicator will
change from TREAT to PAUSE. Also note that
the treatment time is paused and flashing. Use the
did to adjust the time and press set/enter or start
to resume treatment.

To Stop a Treatment

To stop a treatment, press the stop/clear button
once to pause and press stop/clear again to clear
the treatment and return to the opening screen.
Remember to always keep the soundhead
moving during any ultrasound treatment.

CAUTION:Do not operate the soundhead in an
unloaded condition (without a coupling lotion
and patient contact). This can cause the trans-
ducer to get very hot and may cause unrepairable
damage to the transducer.

NOTE: When administering an ultrasound
treatment, be sure that treatment area of the
patient has an ample quantity of Rich-Mar Iotion
or gel as a coupling medium. The quantity and
qudity of the coupling medium used has a direct
bearing on the amount of ultrasonic energy
transmitted to the trestment area.

Ultrasonic Output Diagnostic Feature

The Therasound 2.5 is equipped with an ultra
sonic output failure diagnogtic feature. During
the course of a treatment, the message “CAL”
will occasiondly appear or flash intermittently.
This is normd for the device and probably does
not indicate a problem.

If the display on the Therasound 2.5 presents a
solid “CAL” reading in one or more of the
ultrasonic output modes, this most likely indi-
cates no ultrasonic output at that particular
frequency. A solid “CAL” message may sgnify a
falled crystd, transducer cable, or a problem in
the RF generator.

To podgtively identify failure, Rich-Mar recom-
mends that the user place water on the transducer
face and activate the ultrasound for each trans-
ducer a each frequency. The water should
cavitate (bubble) if the device is outputting.

Combining Ultrasound with Rich-Mar
Stimulation

The Rich-Mar Therasound 2.5 ultrasound is
designed to be connected to any Rich-Mar
muscle stimulator, thus enabling the user to
provide combination therapy to patients.



To connect the Therasound unit to a stimulator,
amply plug an dectrode lead from the stimulator
into the jack on the lower right rear side of the
Therasound ultrasound unit. Notice that there are
two receptacles on the Therasound. One is for a
banana type lead and the other is for a pin-type
lead.

Using the indifferent eectrode of the stimulator
to complete the circuit with the soundhead of the
Therasound, the user will be able to provide
electrica stimulation as well as ultrasound
through the transducer.

CAUTION: When using a combination treat-
ment, note that both faces of the “Therapy
Hammer” transducer will output stimulation.



Ultrasound Calibration and

Tuning Procedure
Ultrasound Servicel nformation
Rich-Mar Corporation recommends that all Rich-Mar
ultrasonic therapy products be returned to the factory
or to a servicing Rich-Mar distributor for service or
calibration.
It isrecommended that the device be calibrated
annualy or when any major component is changed.

Caution

Cadlibration and peaking adjustments must not be
attempted unless the person performing these adjust-
ments has the proper test equipment, which must
include an acceptabl e ultrasonic wattmeter, such as
the Ohmic UPM-30 or equivalent. Degassed water
must be used to obtain accurate readings.

Warning

Use of controls or adjustments or performance of
procedures other than those specified herein may
result in hazardous exposure to ultrasonic energy.

Calibration and Tuning Procedure
Annual Ultrasound Calibration Check
1. Place the transducer to be tested in an Ohmic
UPM-30 wattmeter, or equivalent.
2. Set up an ultrasound trestment to activate the
transducer at either IMHz or 3SMHz and 100% duty
cycle.
3. Increase the intensity to maximum.
4. If the 2cm transducer is being tested, it should be
emitting at least 3.2 and no more than 4.8 watts. The
5cm transducer should emit at least 9 and no more
than 11 watts. If thisis not the case, perform the full
caibration procedure listed in the following section.

Crystal Preparation

1. While depressing the Set/Enter and the Stop/Clear
buttons simultaneoudly, turn the system power on to
accessthefactor calibration mode.

2. Clamp the transducer being calibrated into the
ultrasound wattmeter.

3. Select one of the transducer and frequency buttons
located in the bottom half of the display.

4. If the transducer or portions of the RF Generator
have been changed, go through the crystal peaking
procedure. Otherwise, skip to step 6 in Crystal
Peaking Procedure.

NOTE: Beforeand after each adjustment ismade,
the Set/Enter button must beactivated.

Crystal Peaking Procedure

1. Sdect “XDCR” bar and adjust to appropriate head
and frequency by rotating the encoder knob.

2. Sdect the“VOLTS’ bar. Adjust the reading to 10.0
volts.

3. Sdlect the “FREQ” bar. While observing the
wattmeter adjust the frequency setting until the
maximum power reading is measured by the watt
meter.

4. Advance the frequency 5 kHz for the 2cm trans-
ducer, 10 kHz for the 5cm transducer. Record this
setting on the “ Calibration Paramters’ chart on the
following page. (For example, on the 2cm tranducer,
if the frequency of maximum output is .938MHz then
set the frequency to .943MHz. For the 5cm trans-
ducer, if the frequency of maximum output is
.938MHz then set the frequency to .948MHz.)

5. Select the “CORR” bar.

6. While observing the wattmeter, increase the volts
setting until the appropriate watt reading is measured.
Record this on the * Calibration Parameters’ chart.
NOTE: 4 watts for the 2cm and 10 watts for the 5cm.
7. Repeat the calibration procedure for the remaining
transducer and frequency combinations.

8. After all transducers and frequencies combination
have been set, press Stop/Clear to return the unit to
treatment mode.

Therasound 2.5 Ultrasound
Calibration Parameters

2cm-1MHz ~ MHz _ Volts
2cm - 3MHz MHz Volts
5cm - IMHz MHz Volts
5cm - 3MHz MHz Volts

Cd. a Volts 10.0 Volts

NOTE: When resetting calibration parameters, the
Cdl. a Volts setting must be set to 10.0 Volts.

Sterilizing Recommendations
To disinfect the soundhead between therapy treat-
ments, Rich-Mar recommends using TransAll Ultra-
sound Disinfectant. OSHA addressesthe need for
prudent infection control (OSHA Instruction CPL 2-
2.44C) to include decontamination of equipment
between patients.



Trouble-Shooting Therasound 2.5 Specifications

Rich-Mar Corporation takes pride in its Technical Dimensions: 11"'W x 9.75'D x 2.75'H
Support Hotline: 1-800-762-4665. We have an

outstanding staff ready to take your cals and help Weight: 10 lbs.

with diagnosing and troubleshooting problems. Listed

below are severa options for troubleshooting the Power Input: 110 VAC, 60Hz or
Therasound 2.5. 220 VAC, 50Hz
1) A flashing “CAL” signal appears.

It is possible that the ultrasound output is irregular. Output: 0-2 w/cn

Turn the device on and start atreatment at 100%

output. The outputting head should be facing up Soundheads

towardsthe user. Pour somewater onthesoundhead  ERA: 2cn? and 5c¢n?

and icrease the intengity. If the device is outputting

ultrasound, the water should cavitate, or bubble, on Frequencies: 1MHz & 3MHz
the soundhead.

CAUTION: Do not operate the ultrasound in an BNR: 5.5:1 maximum
“unloaded” condition for more than one minute as the

transducer may overheat and damage the unit.

For further assistance, please call 1-800-762-4665
and atechnical support staff member will help
diagnose the problem.

2.) Although this will rarely occur, if the machine
seemsto “hang up” or if the display seems odd at dl,
turn the machine off for amoment and then turn on

again.

10



APPENDIX A
ULTRASOUND TECHNICAL INFORMATION




Ultrasound Technical

I nfor mation
Applicator Type:
The ultrasonic radiation fields produced by Rich-Mar
therapeutic ultrasound transducers are of the plane
wave type and are essentially cylindrical in shape.
This type of applicator is referred to as a collimating
applicator.

Applicator Label:
Each Rich-Mar applicator is labeled to provide the

user with information on its applicable parameters.
The following abbreviations are used on the [abdl.

Gen: The Rich-Mar ultrasonic generator for
which the applicator is intended.

f: The operating frequency in MHz for the
applicator.

Area: The effectiveradiating area of the
applicator in sguare centimeters.

BNR: The Beam Nonuniformity Ratio.
Type: Coll-means collimating applicator.

Near Field/ Far Fied

If measurements are made of the sound intensity along
the central axis of the beam produced by the applica-
tor, the intensity distribution shows maxima and
minima near the applicator and then a gradual decline
beyond the last maximum intensity.

The“interference” or “near field” isthe areain the
ultrasound beam extending from the applicator
surface to the location of the most distant intensity
maximum. In this area, maxima and minima of
intensity are located close to each other. Thisisthe
area in which most therapeutic application occurs.
Thisis shown in the following figure measured 0.5cm
from the transducer face.
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Near Field Distribution

Beyond this point, the beam has a more uniform
intengity and is called the “far field”. Below is shown
the far field distribution at 16cm from the transducer
face.
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The preceding descriptions apply for radiation emitted
into the equivaent of an infinite medium of distilled,
degassed water at 30°C.

Transducer Parametersand Tolerances.

The Rich-Mar ultrasound units operate at frequencies
of either IMHz or 3MHz +/- 10%. The effective
radiating areas (ERA) of the transducers are ten, five,
or two sguare centimeters, depending upon the size of
the transducer being used. Thetolerance for the ERA



is+/- 25% onthe 2 and 5 square centimeter transduc-
ers. Thetolerance for the 10 square centimeter
transducers is +0, -25%. The Beam-Nonuniformity-
Ratio (BNR) for any Rich-Mar transducer is 5.5:1 or
less.

100% Mode

When operated in the 100% mode, the generator
produces a non-interrupted sinusoidal waveform of
oneor three MHz. The peak power and average
power aretherefore the same.

The error in indication of radiated power in intensity
for the continuous mode does not exceed +/- 14%
allowing for a 6% error in the wattmeter, which
equals +/- 20%.

Pulsed Mode

When operated in the pulsed mode, the generator
produces a square-wave burst of sinusoidal waveform
of IMHz or 3MHz of 2.5 milliseconds in duration.
Depending upon the Rich-Mar model of therapeutic
ultrasound in use, the duty cycle can be chosen
between 5% and 95% duty. This then impliesthe
repetition rate is sel ectable between 20 and 380 pulses
per second. (Thisis computed by taking the inverse of
the duty cycle 1/380 = .95, 1/20 = .05). The tolerance

The error in indication of radiated power in intensity
for the pulsed mode does not exceed +/-14% allowing
for an alowable 6% error in the wattmeter, which
equals +/-20%.

Timer Accuracy

The Food and Drug Administration requires that the
trestment timer accuracy is to within 0.5 minutes for
the preset duration of emission for settings less than

five minutes, to within 10% of the preset duration of
emission for settings from five to ten minutes, and to
within one minute of the preset duration of emission

for settings greater than ten minutes.

Ratio of Temporal Peak to Temporal Average
(Rtpa):

Theratios of temporal peak to temporal average
intengities (Rtpa) will vary with the pulse rate of the
device. Depending upon the Rich-Mar model of
therapeutic ultrasound in use, the duty cycle can be
chosen between 5% and 95% duty.

The Rtpais calculated in the following manner:
Rtpa = (1/Duty):1

Example 5% duty = .05 (min. duty, max. Rtpa)
Rtpa = (1/.05):1

Rtpa=20:1
for the pulsed modeis +/- 20%. _ Example 95% duty = .95 (max. pulsed duty, min.
See the following chart for second comparison on Rtpa)
%Duty cycleto pulses. Rtpa = (1/.95):1
(! ndicateud/uul?fl':iitcpz:elleof device) Pulses/ Second Rtpa = 1051 .
. 0 See the following chart for %Duty cycle to Rtpa
comparison.
10 40 el
15 60 (|nd\cate?uauhtg/mcpyagleleof device) Rtpa
20 80 5 20:1
10 10:1
25 100 15 8.33:1
30 120 20 51
35 140 25 4:1
40 160 30 3.33:1
45 180 35 2.86:1
40 2.5:1
50 200
45 2.22:1
55 220 = -
60 240 55 1.82:1
65 260 60 1.66:1
70 280 65 1.54:1
75 300 70 1.43:1
75 1.33:1
80 320
80 1.25:1
85 340 85 1.18:1
90 360 90 1.11:1
95 380 95 1.05:1




The Rtpatolerance does not exceed +/- 20%.

The tempora maximum intensity for each duty cycle
aswell as the 100% modulation is whatever is
indicated on the meter.

Thetempora average intensity for each duty cycle
will be the meter indication multiplied by the percent-
ageduty cycle.

Temporal Average = (Duty) x (Meter Indication)
Example, 5 Watts, 35% Duty
Tempora Average = .35 x 5 Watts = 1.75 Watts

The Spatia Average Intensitiesfor each of these
setting will be divided by the transducer’ s Effective
Radiating Area(ERA)

Spatial Average= (Temporal Average)/(ERA)
Example, 5 Waitts, 35% Duty, 5cr? Transducer

Spatial Average = (1.75 Watts)/(5cnv) = 0.35 Watts/
cn?

The pulse width (On time) of al Rich-Mar therapeutic
ultrasound devicesis 2.5 milliseconds (mS). The time
between pulses (Off time) in milliseconds is calcul ated
as follows:
Pulse width (On time) = 2.5mS

Off time=[2.5-2.5(%Duty cycle)]/(%Duty cycle)

Where %Duty cycleisrepresented asadecimal.
Please see the following example for computing the
Off timefor a10% Duty cycle:

Off tiem=[2.5-2.5(0.10)]/(0.10)=22.5 milliseconds

Additional Technical Notes:

The peak power isthe samein the pulsed modesasin
the 100% modulated mode.

Unless otherwise stated, all technical parametersare
accurate within +/- 20%.

When in the pulse modes the unit is still generating
therapeutic heat, athough it is an amount reduced by
afactor directly related to the duty cycle. The pulse
rates are used to allow the practitioner to treat areas
of bony prominences without creating periosted pain.
The line leakage is tested in both the forward and
reverse polarities to be less than 50 microamperes
exceeding al standards for medicd devicesin this
class.

The deviceisdesigned to meet or exceed UL Stan-
dards 544 for medical devices and the Canadian
Standards Association (CSA), No. 125.
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