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Early investigators in low frequency power

ultrasonics
Warren P. Mason — Bell Laboratories, U.S.
Reimas Pohlman — Pohlman Institute, Germany
L. D. Rosenberg — Acoustic Institute, Soviet
Union
Ernest Neppiras — Mullard Laboratories, Great
Britain
Robert McMaster — Ohio State, U.S.



Early U.S. companies engaged in

commercial development of low

frequency, high power ultrasonic
equipment:

Cavitron Ultrasonics, Long Island City,
NY (1947)
Aeroprojects, West Chester, PA (1953)
Branson Ultrasonics, Danbury, CT
(1946
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Cavitron Model 210 dental c!rill first manufactured in 1955

The Cavitron Ultrasonic Cutting Process provides a new mechanical cutting method for dentistry which is
simple, precise and without the principal objections to standard rotary tools—the noise, vibration and heat
that contribute so greatly to dental pain and discomfort. :

In the Cavitron Dental Unit, electrical impulses are converted within the handpiece to mechanical oscillations
at the rate of 29,000 times per second and .0014" in length. These oscillations are carried to the Cavitip (cutting
tool) and transmitted to abrasive particles introduced between Cavilip and Looth. High-acceleration, low-
velocity motion imparted to each abrasive particle by the Cavilip causes the particle to strike the tooth with
a microscopic impact, producing rapid, gentle, controlled cutting action.

Because abrasive motion occurs only under the tool tip, cuts reproduce the shape of the Cavitip and provide
sharply defined line and point angles; walls and floor of the cut are smooth and require no additional finishing.
Thus preparations can be completed quickly with a minimum of tool changes and supplementary instrumentation.

Since the Cavitron process eliminates the need for rotating parts in the handpiece, there is no torque and no
noise and vibration during cutting. Fine tactile control is easily maintained.
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Window Magnetostrictive, water
cooled transducer

- Manually tuned vacuum-tube
- 'generator

Ultrasonic
Dental
Drill

CABINET: 37 high, 2014" wide, 16" deep,
140 lbs. weight, mounted on rubber casters.

HANDPIECE: 714" long, 14" grip diameter,
514 oz. weight.

OPERATION: 115 volt, 60 cycle, single phase A.C.
Supplied with handpiece, foot control, set of Cavitips.
Easily installed by your dealer service man.



Balamuth and the
Ultrasonic
Toothbrush !!!

Lewis Nalzmuoih, one of i4ree invesiors ino get a patent
on ubirasonic toothhrash desigicd o remeve plague,
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Sonic Vibra tios

Relief of Tensions
in a Special Tub
May Be Possible

By STACY V. JONES

Special to The New York Times
ASHINGTON, March 13—
A New York scientist
proposes to treat many of
mankind’s ills with vibra-
tions in the sonic or ultra-
sonic range. He expects, for

instance, that

Patents electrically pow-
of ered biosonic
walls installed

Week in a bathtub will
relieve tension

by massaging human cells,

Dr. Lewis Balamuth was
granted two patents this
week for ways of transmit-
ting electric waves of energy
through man, animals and

plants.

Patents 3,499,436 and
3,499,437 are assigned to
Ultrasonic  Systems, Inc.,

Farmingdale, N. Y. The com-
pany, which manufactures
ultrasonic motors, is discuss-
ing with tub makers the con-
struction of equipment for
human treatment. Dr. Bala-
muth is research director of
the company.

The broad objectives of
the patents are to benefit
the skin, nerves, muscles, cir-
culation, hair, teeth, digestive
tract and other body organs.

It is expected that fertilized
ova can be influenced to
produce bigger cattle and
hogs, and that seeds can be
treated to stimulate growth
in field, forest and sea.

The wavelength is to be
regulated according to the
treatment. Vibration is to be

Give Massage

Dr. Lewis Balamutl; demonstrating his new tank with a

vibrating wall which produces a massage using ultrasound.

- ]
continuous in the low range, .

and in pulse at the higher
rates, up to a million cycles
per second.

Dr. Balamuth said this
week that his psychedelic
bathtub could combine music
and color with vibrations to
supply a drugless tranquilizer

Ehe New ork Eimes
Published: March 14, 1970
Copyright © The New York Times

or to stimulate the depressed.

The inventor has been
granted many earlier patents
in ultrasonics. His periodon-
tal instrument is widely used
for cleaning teeth, and other
methods to assemble plastics,

Continued on Page 49, Column 2
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Pyscho-physio-sonic Treatment



Eli?::lk‘ ‘.\FF‘ § / 48 ap:ﬁ:ri jﬂg‘
-,| Ve llll[lr\-gﬂ-*ri?
bl A (1/5060) o1 | F4a
AN ([ o ]
! HOT CLD |
Efia.l 3 N E Pda
| RINE"; 1
LN St o6
Ef?.?c:. 2/a

Ultrasonic Shower

GEN.

FIG.5

Jéa



Ultrasonified Swimming Pool

GEMN.




United States Patent 19

Kuris et al.

(o 3,793,723
(45 Feb. 26, 1974

[54] ULTRASONIC REPLACEABLE SHAVING
HEAD AND RAZOR
[75] Inventors: Arthur Kuris, Riverdale; Lewis
Balamuth, New York; Anthony P.
Farina, Centereach, all of N.Y.

[73] Assignee: Ultrasonic Systems, Inc.,
Farmingdale, N.J.

[22] Filed: Dec. 3, 1971
[21] Appl. No.: 204,632

[52] US.CL.
{511 Imt, Cl...
[58] Field of Search.

- 30/45, 310/8.2, 310/8.3
.. HOLv 7/00, B26b 21/00
30/45, 272 A; 310/8.2, 8.3

[56} References Cited
UNITED STATES PATENTS
2,721,382 10/1955 Beauchaine.............o.oo.rno 30/45

Ultrasonic Razor

3,509,626
3,610,080

5/1970 Mead
10/1971  Kuris.

.o 30/45
30/45 X

FOREIGN PATENTS OR APPLICATIONS
929,363  12/1947  France............ooveovoinns 30/45

Primary Examiner—Othell M. Simpson
Assistant Examiner—Gary L. Smith

[57] ABSTRACT

A shaving head for use, in combination with a handle
containing an ultrasonic motor, said head including a
blade disposed therein and mounted therein in a man-
ner to be ultransonically vibrated with the head de-
tachably and rigidly coupled to the ultrasonic motor.

58 Claims, 24 Drawing Figures
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Ultrasonic Sewing Machine for thermoplastic fabrics
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METHOD AND APPARATUS FOR TREATMENT OF ORGANIC
STRUCTURES AND SYSTEMS THEREOF -

March 10, 1970 L BALAMUTH 3,499,437

WITH ULTRASONIC ENERGY
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Ultrasonic Farming



Cholesterol Treatment Devised

Ulitrasonic Method
Utilized to Detect
and Remove It

By STACY V, JONES
Special to The New York Times

WASHINGTON, Feb, 26—
A Long Island inventor pro-
poses to detect the build-up
of cholesterol in the human
circulatory system and to re-
move it, in either case, by

ultrasonic vibra-

Patents tions. Arthur Ku-
of the ris was granted

Patent 3,565,062
Week this week for the

method and ap-

paratus to be used in dis-
lodging the deposits from the
blood vessels. A second pat-
ent has been allowed and will
be issued to him soon for the
diagnostic procedure. Both
are assigned to Ultrasonic
Systems, Inc., Farmingdale,
" of which Mr. Kuris is pres-
ident.
To get rid of cholesterol or
other deposits that have col-
" lected in a section of artery
or vein, the surgeon is to in«
" sert a hollow catheter and
through the catheter a hand-
held probe vibrating at a
frequency above the limit of
human hearing. The particles
dislodged from the walls of
the blood wvessel can be
washed away with an anti-
septic liquid.
Mt. Kuris reports that the
normal movement of blood
through the body creates

Co’aﬁn;lgﬁ on Page 39, Column 2

Arthur Kuris, inventor of ultrasonic means of detecting
and removing cholesterol, with a device that initiates
vibrations in circulatory system. He received a patent.

Ehe New JJork Eimes
Published: February 27, 1971
Copyright @ The New York Times



Ultrasonic Scissors



And, the successes
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Cavitron Select SPS Ultrasonic Scaler Scalex 800 Ultrasonic Scaler Scalex 850 Self Contained Ultrasonic scaler
(Dentsply) { DENTAMERICA) (Dentamerica)
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Cavitron® BOBCATE Pro : ; Cavitron Plus Ultrasonic Scaler
iltisonic Scaller (Deat=oly) Cavitron Jet Plus Ultrasonic Scaler { Dentsply) (Dentsply)




Cavitron/Kelman Phaco-Emsulsifier 1967







Integra CUSA
Ultrasonic
Surgical
Aspirator




ELING IN GLASS, a common corkscrew fastened to machine 2
tool, makes neat twisting tunnel in the cube. Metal block supporti

Life
magazine
November 3
1952

cube is turned up off a duplicate corkscrew to push glass into upper corkserew at
speed and angles, Hole would be almost impossible to drill with old methods.

ULTRASONIC CARVING MACHINE

Cavitron' uses high frequency vibrations to chisel out odd-shaped holes in hard-to-work materials

s threat to increased U.S.
-asive diamond dust needed 1o carve hard materials, may be re-
by an ingenious new .'\qlplit'{\liuu of ultrasonic waves, The Cavitron
1ent Corporation in Long Island City, N.Y. has developed a ma-
vhich uses ultrasonic vibrations and cheap abrasi to push soft
ols through the hardest substances, The powerful high frequency
nake the tip of the steel cutting tool vibrate 27,000 times a second,
‘it into & miniature trip hammer that pounds the abrasive against

arms production, the severe shortage of

tool can be
ine can cut

the material and chips off microscopic flakes. The cutti
blunt, flat, threaded or irregular in shape and thus the m
holes which are impossible to make with conventional equipment (above).

Because it cuts more quickly and cheaply than conventional machine
tools, the Cavitron is already being tried by companies that make aircraft
parts, radio parts and delicately carved jewels. But its greatest effect on
American industry may in time stem from the jobs which it alone can
arving intricate shapes in hitherto uncarvable materials




BU I I EN about us careers contact

PHOME: (937) 456-7133

CONTRACT MACHINING SERVICES PRODUCTS WORKING WITH BULLEMN CAREERS arch the Site

RELATED LINKS

3 Utrasonic Machining

CMC Machining
Abrasive Machining
R/D Prototyping
Dicing

Ceramic Machining

Contact BULLEN Today!

) Send a Reque:

* Reguest a Technical Consultation

the ultrasonic machining 20 animation to learn m how ultrs ic machining

Ultrasonic machining is suitable for machining of hard, brittle materials including:




Ultrasonic
Staking and
Insertion.

Vibrations Replace Screwdriver

Ultrasonic Method

Hammers Screws
Into Solid Blocks -

By STACY V. JONES
Speclal to The New York Times

WASHINGTON, April 30—
Cavitron Ultrasonics, Inc., of
New York, has developed a
proceas capable of driving a
toothpick into a solid block
of plastic. More important for

industrial ~ pur-

Patents poses is its ability
of th to insert screws

» without first drill-
Week  .jng  holes. The

method, which

harnesses high-frequency vi-
brations to hammer pieces of
metal into hard plastic bodies,
was demonstrated at a recent
packaging exposition in Chi-
cago. As a result, Cavitron
has received more than 50 in-
quiries on possible applica-
tions,

Patent 3,184,353 will be is-
sued for the invention on May
18 to Dr. Lewis Balamuth,
vice president of research
and development, and" Arthur
Kuris, a former officer of the
company.

In the process, ordinary
house current is converted
from 60 to 20,000 cycles per
second. Thisin turn is convert-
ed by a vibrator into the same
number of microscopically
small mechanical strokes.
Some pressure is applied si-
multaneously with the vibra-
tion.

The plastic flows around

the object being inserted. If it .

is a screw, it is held tightly,

but can be unscrewed and re-

placed in the ordinary way.
Dr. Balamuth said recently

Dr. Lewis Balamuth, vice president of Cavitron Ultrasonics;
Inc., -shows the concerm’s method of penetrating :plastic.

that vibrational energy can
induce a body td behave as if
it had been heated, although
the procedure i3 carried out
at room temperature. :
Possible uses, according to
Cavitron, Include. inserting
metal parts into plastic eye-
glass frames and fastening
electrical terminals to insu-
lating hoards. Cieneral hard.
ware such as  nafmeplates,

Elye New Pork Times
Published: May 1, 1965
Copyright © The New York Times

hinges, clamps and brackets
can be securely attached to
plastic bases. :
The company has tested the
method with a variety of ma-
terials, from polystyrene to
nylon.s 0 N
As a”very ‘small hammer

“can produce heavy blows in

this way, one’'suggested use is
in tool kits for space stations;

Continued on Page 45, Column 3



DUKANE

Intelligent Assembly Solutions

Ultrasonic Staking Configurations

Ultrasonic staking, or riveting, 15 an assembly procedure used to join dissimilar matenials, usually plastic to metal or dissimilar plastics. A hole in the
metal part receives the plasfic nvet, or stud, and a specially contoured homn contacts the stud. The stud melts and reforms to create a locking head over

the metal.

As In any process involving localized heafing by the dissipation of ulirasonic vibrations, an efficient system is necessary. The designer must control
where and how fast a temperature rise will occur. Geometry plays an important role in determining the location of high strain which results in desirable
localized heating, so an energy director is used in designs employing the ultrasonic staking technigue. That is, the cross sectional area [ height ratio of
the matenal at the location where the initial dissipation is to occur is drastically reduced as compared fo the adjacent segments which in this case are the

body of the hom and the piece part containing the stud.
Two common designs are used to produce the needed geometry. The first (Flat Stud, see figures 1, 9) makes use of a point or line type contact by

incorporating the joint design in the tip (or base) of the horn itself. The second technigue (Fointed Stud, see figures 2, 10) calls for the energy director to
be designed into the stud. The following lists examples and advantages of each variation to establish guidelines for the wide vanety of possible

applications.

HORN
(AR
MELT DEVELOPS VERY SMALL
AT THIS POINT fﬂr& k CONTACT AREA
777 ZZZ) 7727 ZZ

figure 1

FLAT STUD



Dec. 24, 1968 L. BALAMUTH ETAL 3,418,185

METHOD AND APPARATUS FOR SPLICING MATERIALS

Filed Aug. 3, 1983 9 Sheets-Sheet 1
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Ultrasonic film splicing



mn.val Home Products Contact Info
" HOLIYWOOD FILM COMPANY Services Download

Ultrasonic Film Splicer

The HFC 2K ultrasonic film splicer makes splicing polyester film as easyas 1, 2, 3.

Ultrasonic film splicing can now be done professionally and easily, with minimum
gap and maximum strength even at high speed.

The practical, compact design is user friendly. With few moving parts, the HFC 2K
ultrasonic film splicer converts from one film format to another in just a few minutes.

35mm. 16mm. and neqgative precision pin reqister plates are available.
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Ultrasonic cauterization



PATENTED JAN28175 3.862,630
SHEET 2 0F 5

GENERATOR
MEANS

Ultrasonic surgical knife



Ultracision (Harmonic Scalpel)

The key procedures in endoscopic and open surgery are cutting and staunching
blood. The Harmonic Scalpel® is able to perform both in one step using
ultrasound technology. Even large vessels can be closed expeditiously and
safely using this technique.

A special generator makes a scissors blade oscillate at a high frequency
(55,000 Hz). The tissue gripped is heated to 50°C or even 100°C, which causes
the blood vessel walls to stick together and to be sealed using a large protein

plug.

Tissue preparation using the UltraCision technique is extremely precise. This
allows the surgeon to perform operations with less risk and more gently.
Advantages include effective staunching of blood while also reducing operating
times. Patients recover quickly, allowing them to return to work and everyday life
EVEN SO0ner.

\
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Oct. 20, 1964 C. KLEESATTEL 3,153,338
RESONANT SENSING DEVICES
Filed Nov. 22, 1961 2 Sheets-Sheet 1
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Ultrasonic Hardness tester



* Bosworth Instrument

Your single source for test meters

800-804-6216 Home About Us Customer Service Site Map Order Status Contact Us = 0 Items

Phase Il MET-U1A Ultrasonic Hardness Tester (2)

Print
Mfo# MET-U1A

5 Hon-destructive hardness testing. Great for testing thin or small workpieces
Categories

EMioI: Pt e Quantity:[1 | 54.890.00

Boroscopes -,
4o View manuoal

Calibrators m Availablity: In stock

Clamp-0On Meters

Electrical Testers

) . Product Details
Fiber Optic Meters

Force/Torgue/Vibration
The PHASE |l ultrasonic portable hardness testers are capable of measuring the surface hardness of a broad
variety of metals on flat, round, thin or large surfaces. Unlike the standard Dynamic hardness testers, these
Humidity Meters "state-of-the-art” portable hardness testers incorporate "Ultrasonic UCI" technology, which enables the hardness
testing of very thin and small workpieces, which otherwise could not be tested accurately using a portable
device. Non-destructive in it's function, these hardness testers allow for the testing of highly sensitive or finished
Label Printers parts that previously could not be tested in an operational setting. The non-destructive (ndt) feature of these
hardness testers allow the operator to accurately test parts without causing physical or structural damage that
would normally lead to disposal or refinish of operators part. That translates into less scrap parts/ lower mfg

Gas Detectors

HVAC

Light Meters

Material Testing costs due to necessary inspections

Moisture Meters PHASE Il offers two models of ultrasonic hardness testers that are capable of measuring the surface hardness of

Multimeters a broad variety of metals on flat, round, thin or large surfaces. Accurate measurements of steel, cast steel, alloy
_ _ steel, aluminum, brass, bronze and copper are easily attained with this compact instrument. The MET-U1A/

Multimeter Accessories U1AS0 meets ASTM A1038-10 specifications

Power Supplies/

Ultrasonic Contact Impedance is a hardness testing method based on the measurement of the frequency shift of
a resonating rod caused by the essentially elastic nature of the finite area of contact between the indenter and

Pressure Meters the test piece during the penetration. Described as a hardness testing practice using a calibrated instrument by
Aod 3 nrec=inag 3 reconating rmod with a Vickeaere etvle Miamaond indentor with a fived force anainet the eurface of the nart

Analyzers




Aug. 7, 1962 L. BALAMUTH ETAL 3,047,955
AMPLITUDE INDICATORS
Filed Aug. 15, 1960 2 Sheets-Sheet 1

ATTORNEY.

Dial indicator for measuring vibration amplitude



10 KHz — 200 KHz Amplitude Ultrasonic Testing Equipment |
Ultrasonic Amplitude Measuring Instrument

Country/Region china
City & Province anhuifuyang
Company Hangzhou Success Ultrazonic Eguipment Co., Lid
Categories Ultrazonic Testing Eguipment
Update 2014-08-18 09:04:39
Place of Origin: Hangzhou, China
Brand Name: FYCG
&, 10 KHz — 200 KHz Amplitude Certification: BY

Ultrasonic Testing Equipment , Mool Fhas V0901

Ultrasonic Amplitude Measuring

Instrument Kinimum Crder CQuantity: 1 Siet
Packaging Detailz: Wooden Case
Delivery Time: 5 Days
Payment Terms: TiT Escrow
Supphy Ability: 00 Sets/Month
Model: YP-03018
Range Of Frequency: 10 KHz — 200 KHz

Sensitivity: 1 pm
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