The Commissioner of Patents
and Trademarks

Has received an application for a patent
Jora new and useful invention. The title
and description of the invention are cn-
closed. The requirements of law have
been complied with, and it has been de-
termined that a patent on the invention

shall be granted under the law.

Therefore, this

United States Patent

Grants to the person or persons having
title 1o this patent the right to exclude
others from making, using or selling the
invention throughout the United Staies
of America for the term of seventcen
years from the date of this patent, sub-
ject to the payment of maintenance fces
as provided by law.

AL

Acting Cormmissioner of Patents and Trademarks

Mohre ﬁw

Attest
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NOTICE

If the application for this patent was filed on or after December 12, ] $80, maointenance fees
are due three years and six months, seven years and six months, and eleven years and six
months after the date of this grant, or within g grace period of six months thereafter upon
payment of a surcharge as provided by law. The amount, number, and timing of the
maintenance fees required may be changed by law or regulation.
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DETAILED DESCRIPTION OF THE
INVENTION

The circuitry of FIG. 1 consists of standard elec.
troni= blocks, the details of none of which are important
for an understanding of the present invention, The RF
oscillator 10 geperates a sipnal whose frequeney is in
the 1.3-2 MHz range. Potentiometer 14 symbolizes the
manner in which the frequency can be varicd within the
two extreme limits. (Throughout the drawing, potenti-
ometers are used to symbolize manual controls of vari-
able parameters. In actual practice, thumbwheel
swilches or key inputs may be employed, as is known in
the art.)

Puise generator 12 has two variable inputs. Potenti-
omcter 16 controls the repetition rate of the pulses gen-
crated by the deviee, and potentiometers 18 determines
the width of each pulse. As described above, the pulse

" widths vary belween 10 and 2,000 microsctonds, and

the pulse repetition frequency varies between 100 and
1,000 Hz.

The output of the oscillator and the output of the
pulse gencrator are both coupled to driver 20, This
device simply modulates the oscillator output with an
envelope which is the waveform of the pulse gencrator
signal, The driver outpdt is thus a sine wave, having a
frequency in the range 1.3-2 MHz, whenever the pulse
generator generates a pulse, Driver 20 also amplifies the
resulting signal so that the total power delivered to the
applicator of FIG. 2 results in an vltrasound power
Jevel which has a maximum intensity of 100 milliwatts
per square centimeter. Preferably, the power output
should be near this level,

Timer 30 is set by potenttometer 32 to control the
duration of the application of the RF signal lo RF cable
40. Typical treatment times are 1-55 minutes, although
treatments ia the order of 10-20 minutes are the more
usual. During the treatment time, the output of driver
20 15 exlended through switch 34 to cable 40. Al the end
of the treatment tiri2, when the timer titnes out, switch
34 no longer extends the RF signal to cable 40, and
instead energizes alarm 36. The alarm simply notifics
the operator that the treatment is over.

Cable 40 is extended to the applicator of FIG. 2, the
cable being connected to standard RF plug 50. The plug
is part of clement 56 which fits in the end of plastic tube
52. The plastic tube serves as a grip for the operator.

The other end of the plastic tube is connected in any
conventional manner to brass housing 70. Shielded
cabel 54 has its center conductor 60 connected lo the

.center contact of plug 50, with shielded wire 58 being

connected to grounded conducting element 56. At the
other end of the cable 54, the center conductor 60 is
connected 10 pin 86, and the shielded wire is connccted
10 the brass housing. :

Pin 86 is supported by insulating bushing 64 which is
containcd in plate 62. At the end of the metallic pin,
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contact efement 88 bears against transducer 80 The
contact is biased against the transducer by spring 66.

The transducer clement #self is made of conventional
piezoclectric material such as PZ71-$ (although the use
of niobium instead of zircontium in the material compo-
sition is preferrzd). The upper face of transducer ele-
ment 80 is silvered Tor making clectrical contact with
contact elemcint B, The outer rim of the boltom face is
similarly silvered for making contact with stainless steel
clement 82, the latter being secured to housing 70 and
serving to locate the transducer.

The thickness of the transducer malerial should be
cqual to one half of the wavelenpth of the frequency at
which it vibrates. Although the RF signal can vary
between 1.3 and 2 MHz, the nominal frequency 1s 1.5
MHz and the transducer clement 80 should have a
thickness equal to one hall of the corresponding wave-
tength. Also, as is well known in the ultrasound diag-
nostic art, 1o maximize the coupling efTiciency the lront
face cof the transducer element should be sccured 1o 2
layer of araldite 84 whose thickness should be equal 1o
one quarter of the wavelength.

Priot to treatment, the region to which the applicator
is to make contact should be shzved, 2and a coupling gel
should be applied. The various polentiometers (or
switches, ete.} are then set, and the applicator is held in
place with maximum skin contact until the treatinent is
over,

Although the invention has been described with rel-
crenge to a particular embodiment. it is to ke under-
stoad that this embodiment is merely Hustrative of the
application of the principles of the invention. Numerous
modifications may be made thercin and other arrange-
ments may be devised withou! departing from the spirit
and scope of the invention.

1 claim:

1. A method for healing bone fractures, psevdoar-
throses and like defects in a human patient comprising
the step of applying 2 pulsed radio frequency ulirasound
signal to the skin ol a patient directed to the defect site,
said pulsed radio frequency signal having a frequency in
the range of {.3-2 MHz, and consisting of pulses gener-
ated at a rate in the range 100-1,000 Hz, with each pulse
having a duration in the range 10-2.7°00 microsceonds.

2. A method in accordance with claim 1 wherein the
powet intensity of the ultrasound signal is no higher
than 100 milliwatts per square centimcler.

A, A method in accordance with claim 2 whercin said
pulsed radio frequency ultrascund signal is applied
daily, for at lcast thirty days, for only 2 small part of
each day.

4. A method in accordance with claim 1 wherein said
pulsed radiv frequency ultrasound signa! is applied
daily, for at least thirty days, for only a small part of
each day.
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