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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: Thisincludes whirlpools and accessories NOT manufactured by Rich-Mar. These include patient
lead cords, salf-adhesive electrodes, and carbon electrodes.

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 - Federal 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) Onthe head.

4) Near or over reproductive organs.

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

6) Directly over the spind 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 areaif the patient is using a cardiac pacemaker.
12) Over ahedling fracture.

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

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 spina cord following laminectomy (i.e.-
when major covering tissues have been removed).

Caution

1) Excessive doses of ultrasound may cause damage to tissue. Periosteal pain isan indication of excessinten-
sity 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, a burn 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.



Rich-Mar 510 Ultrasound

Functions of Controls (SeeFigurel)

1) Timer: Thetimer servesasthe main power
switch for the unit and allows the operator to set
the desired treatment time. Once thetimer has
been activated, AC power is supplied to the unit.
Oncethetimer reaches zero, AC power is
interrupted and the treatment isterminated. The
panel indicates the treatment time remaining.

2) Ultrasonic Activelndicator: Thislight, when
on, informs the user that ultrasound is either
ready to be emitted or is currently emitting from
thetransducer.

3) Power On Indicator: Thislight informsthe user
that the timer has been activated and that AC
power is being supplied to the unit.

4) Duty Cycle/ Pulse Rate Switch: Thisswitch
allows the operator to select either a 100% duty
cycle or one of six other pulsed duty cycles. The
pulsed duty cyclesare expressed in either
percentage duty cycle or pulses per second.

5 Duty Cycle/ Pulse Ratelndicators: These
lights give the operator a linear, visua indication
of the duty cyclein which the unit has been set.

6) Intensity Control: Thisalowsthe operator to
increase and decrease the ultrasound output
intensity to obtain the desired treatment.

7) Wattmeter: Indicatesthe ultrasound output
being produced by the unit. The upper black
scale reads the output in total watts produced by
the largest transducer (30-510). The lower black
scale reads the output in total watts produced by
the smallest transducer (15). The center blue
scale reads the output produced in peak wetts
per square centimeter and is common to both
transducers.

8) Cradle: Eachtransducer cradle operatesa
switch that will shut off the signal to the trans-
ducer. When the transducer is set inits cradle the
ultrasound output will be shut off until the
transducer isremoved.

NOTE: The Modd 510 ultrasound will not output
ultrasound with both transducers removed from the
cradles. One transducer must remain in the cradle at

al timesin order to receive ultrasonic output.

Operation
(SeeFigure 1)
Before activating the timer be surethat thel ntensity
Control (6) isturned fully counterclockwise. The unit
isthen activated by setting the desired treatment time
into the Timer (1). Oncethetimer isactivated the
Power On Indicator (3) will be illuminated.

Sdlect either transducer and removeit from the
Cradle (8). TheUltrasonic Activelndicator (2) will
then be illuminated. (NOTE: The Rich-Mar 510
ultrasound will not output ultrasound with both
transducersremoved from the cradles.)

Next, select the desired duty cycle with theDuty
Cycle/ Pulse Rate Switch (4). Oncethe proper duty
cycle has been sel ected the corresponding Duty
Cycle/ Pulse Rate I ndicator (5) will beilluminated.

The ultrasound output intensity can now be increased
to the required level with the Intensity Control. The
intensity level will now be indicated on the Wattme-

ter (7).

NOTE: When administering an ultrasound treatment,
be sure the treatment area of the patient has an ample
quantity of Rich-Mar lotion or gel as a coupling
medium. The quality and quantity of the coupling
medium has a direct bearing on the amount of ultra-
sound energy transmitted to the treatment area.

NOTE: Even though this device is equipped with an
output failure diagnostic feature, Rich-Mar Corpora-
tion recommends that you perform the following on a
dally bass

Before starting treatment, the operator should check
the output of the unit by placing some water or
coupling agent on the sounded and increasing the
intensity. The ultrasonic output of the unit should then
show cavitation (bubbling).



Rich-Mar 510 Ultrasound

Front Pandl Illustration
(Figurel)

2. Ultrasonic Active Indicator 7. Watt Meter 3. Power On 6. Intensity Control
Indicator
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1. Timer 5. Duty Cycle/ 4. Duty Cycle/
Pulse Rate Indicator Pulse Rate Switch

8. Transducer Cradles are located on
both sides of the unit.



Combining Ultrasound with Rich-Mar Stimulation
(Figure?2)
The Rich-Mar dua head ultrasounds are designed to be connected to any Rich-Mar muscle stimula
tor, thus enabling the user to provide combination therapy to patients.

To connect the ultrasound unit to a stimulator, Smply plug the connecting cable into the jack located
on the lower right rear Sde pand of the unit.

Using the indifferent eectrode (dispersive pad) to complete the circuit, the user will now be able to
provide dectrica stimulation as well as ultrasound through the transducer.

PLCH-MAR ULTAASOUND

|

RICs~MAR STIMULATOR




Disinfecting Recommendations

To disinfect the soundhead between therapy treat-
ments, Rich-Mar recommends using a disinfectant
cleaner for ultrasound. OSHA addresses the need for
prudent infection control (OSHA Instruction CPL 2-
2.44C) to include decontamination of equipment
between patients.
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Power Supplies

There are two power supplies. Oneisafixed +12 Volt
supply for necessary circuitry, and the other is
adjustable to +40 Valts. The adjustable power supply
is dedicated to the main RF generator. This, in
essence, adjusts the output intensity of the device.
Digitdl logic circuits select proper voltage range
automatically to match whichever transducer is
selected by the operator.

Digitally Synthesized Oscillator

The digitaly synthesized oscillator (DSO) provides an
ultrastable, adjustable, low-level (+12V) oscillator to
match the optimum frequency of the transducer. It
congists of a 2048kHz microprocessor crystal, an
adjustable digital divider, and a phase-lock-loop
circuit. This provides for extremely high stability both
long and short term. The output signd is then deliv-
ered to the main RF generator.

Main RF Generators

The main RF generator provides the sinusoidal
oscillation and adjustable intensity to the transducer.
It receivesitsinput signal from the digitaly synthe-

Szed oscillator, amplifies this signd and then low-
pass filters the amplified signd prior to providing the
oscillation to the transducer element.

Transducers

Each transducer consists of alead-zirconate-titanate

piezo-electric device which converts electrical energy
(from the main RF generator) into acoustical energy

in the form of mechanica vibrations.

Front Panel Controlsand Displays

The front panel of the unit provides a synchronous
motor timer for accurate treatment times, a meter for
accurate dosage (both in total power and intensity),
and a pulse rate control for the selection of seven
different pulse rates and duty cycles. Also contained
on the front pand control is aindicator showing the
ultrasound is active, and that the power is on.



Ultrasound Calibration and

Tuning Procedure

Ultrasound Servicelnformation

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

Cdlibration and peaking adjustments must not be
attempted unless the person performing these adjust-
ments has the proper test equipment, which must
include an acceptable 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.

These controls are as follows:

Main Board
R3 — Sets the maximum power output for the
10cr? transducer.
RA40- Calibrates the upper scale of the front
panel meter.
R21- Controlsthe “Ultrasonic Active LED”.
This must be adjusted using the 5crr? trans-
ducer.
R23- This aso controls the “Ultrasonic
Active LED”. This must be adjusted using
the 5cr? transducer.
R13- Sets the maximum power output for the
5cn? transducer.
R42 — Cdlibrates the lower scale of the front
panel meter.
RF Deck
SW1- Peaking adjustment — “rough tuning”
SW2- Peaking adjustment — “fine tuning”

Annual Calibration

R3 and R40 on the main board are used to set the
right transducer, R13 and R42 are used to set the | eft
transducer.

1 Place the transducer under test in an Ohmic
UPM-30 watt meter, or equivaent.

2) Increase the intensity of the unit to its maxi-
mum.

3 The unit should be emitting between 25.8-30
watts for the 10cn? transducer and 12.9-15 for
the 5cn? transducer. If thisis not the case,
perform the Full Cdibration procedure listed in
the following the section.

4)  Adjust R40-R42 such that the correct front
panel scale corresponds to the output of the
unit.

Cadlibration of the unit is now complete. Check the
accuracy of the unit at 30, 15, 5 watts for the 10cn?
sde and 15, 10, 5 watts for the 5¢cn¥ side. The
tolerance allowed by the FDA is20% in either
direction.

Full Calibration Procedure

1) Remove meta hole plugs from rear of unit.

2) Rotate the front-panel intensity knob to its
maximum setting (fully clock-wise). Adjust R3
and R40-R13 and R42 fully clockwise.

3) Place transducer under cdibration in a UPM-30
wattmeter and set the balance ready to read 30-
10cm 2 watts and 15-5cny watts.

4) Adjust R3-R13 counter clockwise until the unit is
emitting 30 watts -10c? and 15 watts - 5cn?.

5 Adjust R40-R42 counter clockwise until the
front-panel meter reads 30 watts - 10cn? scale
and 15 watts - 5¢cn? scale.

Cadlibration of the unit is now complete. Check the
accuracy of the unit at 30, 15, and 5 watts for the
10cn? side and at 15, 10, and 5 watts for the 5cr?
sde. Tolerance alowed by the FDA is20% in either
direction.
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Tuning (Peaking) Procedure

(NOTE: Thiswill only be required if the transducer or
portions of the RF generator have been changed.)
Place the transducer requiring peaking in awattmeter.
Increase the front-panel intendity until the pointer is
about one-hdf of its full intensity (pointer straight
up). Turn the unit on, and place in the continuous
Setting.

1) Adjust the switch to the left on the oscillator
board until the maximum deflection (maximum
output) is achieved on the wattmeter. The
crystal is now “roughly” peaked.

2) Decrease the switch position by one (i.e- if the
switch was on “6”, put in “5" position). Now set
therear switch at “0”. Begin to increment the
switches in numerical order until the maximum
power is reached. (Example: 50, 51, 52,...58,
59, 60, 61, 62 is found to be the maximum
because at 63 the power begins to decrease.)

3) Add fivetothe maximum, and set the
switches accordingly. (Continuing as described
above, set the switch position to 67.)

4)  Continue with the Full Cdlibration Procedure.

Ultrasonic Active Setting

Procedure

(NOTE: This procedure must be done using the small

transducer.)

1 Set maximum output and meter output
reading.

2 Turn intensity pot down until meter reads 2
watts on top scale of meter.

3 Switch selector switch to 10%, adjust R23
fully clockwise, turn R21 counter clockwise
until UA light goes out (if light is aready out
go to next step).

4) Adjust R21 clockwise until UA light comes
on.

5) Unplug SH from deck and turn intensity up
until meter reads 3.0 watts on top scale of
meter.

6) Adjust R23 counter clockwise until UA light
comes on, turn intensity to 3.5 watts and UA
light should go out. If UA light does not
extinguish, repeat step 6.

Trouble-Shooting
Listed below are several options for troubleshooting
the Rich-Mar Model 510 Ultrasound. If these solu-

tionsfail to remedy the problem, please cal the Rich-
Mar Service Department at 1-800-762-4665.

1.) Unit failstoturn on.

Check power cord for full installation.
Check fuse.

Check timer connections.

2.) Ultrasonic activeindicator failstoilluminate.
Check to see that the cradleisin the upright position.
Check internal cable connection.

Check “Ultrasonic Active’ setting.

Check LED.

3.) Meter won’t advance.

Check to see that the cradleisin the upright position.
Check meter connection.

Check voltage supply.

4.) Meter readsvery low level and thereisno
“UltrasonicActive’ light on

Check to seethat the opposite cradleis

in the down position and that opposite transducer

is hung up properly.

Check to see that the cradleisin the upright
position.

Model 510 Specifications

Input: 120VAC, 60Hz, 1.5 amp
220VAC, 50Hz

Dimensions.  W-14.25"/35.6cm
D-9.125" 22.8cm
H-5"/12.5cm

Weight: 15 Ibg/6.75kg
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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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Far Field Distribution

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
(Indicate‘:for?flifnzl(;gﬂleof device) Pulses/ Second Rtpa = 1051 .
s o See the following chart for %Duty cycle to Rtpa
comparison.
10 40 par
15 60 (Indlcale?oalirglntcpyaﬁLfof device) Rtpa
20 30 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
50 200 40 2.5:1
45 2.22:1
55 220 5o 1
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.

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




