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This invention relates to cleaning devices and more 

particularly to a device for ultrasonically cleaning phono 
graphic records. 
Even though modern day records are pressed from the 

finest pure vinyl materials and the sound impressions re 
corded thereon by the latest, most highly developed sound 
equipment, surface noises caused by dust attracted by 
static electricity destroy the clarity, musical range and 
natural balance of the recordings. Dust and dirt filled 
grooves cause undue record wear resulting in a loss of the 
high fidelity sounds recorded thereon. 

... Heretofore cleaning, mists, among other things, have 
been provided for keeping-records clean and dust free, but 
these cleaning products require wiping the micro-grooved 
record surfaces with a soft brush or cloth. This action 
results in a premature wearing of the record surface. As 
is evident from this form of cleaning the grooves in the 
records are worn or damaged from the abrasive cleaning 
action and the dirt is forced deeper into the grooves. Even 
though surface noises are reduced the original tonal bril 
liance of the recordings are materially lessened. 

In accordance with the invention disclosed a new and 
improved device is provided for ultrasonically cleaning 
records. Surface noises and the resulting groove wear 
caused by dust particles are substantially reduced or 
eliminated. The tonal brilliance of the record is retained 
and its life greatly increased. 

It is, therefore, one object of this invention to provide 
a new and improved ultrasonic cleaning device for phono 
graphic records. 
Another object of this invention is to provide a new 

and improved housing containing a cleaning solution for 
axially mounting a phonographic record. 
A further object of this invention is to provide a new 

and improved apparatus for immersing at least a part of 
a phonographic record in a cleaning solution and then 
generating an ultrasonic field for removing contamina 
tion from the surface of the record. 
A still further object of this invention is to provide a 

new and improved cleaning tank employing a transducer 
mounted on its side for automatically cleaning a phono 
graphic record placed therein. 

Other objects and advantages of this invention will be 
come apparent from the following description when read 
in connection with the acompanying drawing, in which: 

FIG. 1 is a perspective view partly broken away of an 
ultrasonic phonographic record cleaning device and em 
bodying the invention; 

FIG. 2 is an enlarged cross sectional view of the struc 
ture shown in FIG. 1 taken along the line 2-2; and 

FIG. 3 is an enlarged cross sectional view partly 
broken away of the structure shown in FIG. 2. 

Referring more particularly to the drawing by char 
acters of reference, FIGS. 1-3 disclose a device 10 for 
ultrasonically cleaning phonographic records. Device 10 
comprises a base 11 of any suitable geometrical config 
uration having mounted on it a tank 12 containing a suit 
able cleaning material such as for example a water-de 
tergent or trichloroethylene solution 13. The tank may 
be of a substantially semi-cylindrical configuration having . 
end walls 14 and 15 vertically arranged and slightly 
larger in diameter than the largest record to be cleaned. 
The end walls are spaced apart a distance several times 

2 
larger than the thickness of the record to be cleaned, thereby providing a space for an adequate amount of 
cleaning solution on each side of the record. For prac 
tical installations the tank may be up to twenty-five times 

5 the thickness of the records to be cleaned. -- is: 
Record 16 shown in FIGS 1-3 is axially mounted on 

shaft 17 within tank 12 and arranged between and paral 
lel to its end walls 14 and 15. A pair of ears 18 and 19 
fixedly secured to a flange 20 formed around the diameter 

10 of the semi-circular shaped configuration forming tank 12 
provides spaced bearing mountings for shaft 17. The 
flange 20 in addition to strengthening the side walls of 
the tank also supports the tank within an opening 21 in 
base 11. 
As shown in the drawing the record is mounted sub 

stantially on the rectangular coordinate axis lying in the 
plane formed by the semi-cylindrical configuration. If so 
desired, the tank 12 may be provided with suitable sup 
porting leg members in lieu of base 11. 
Shaft 17 is arranged to snugly fit within the spindle 

opening in record 16 so as to cause the record arranged 
... juxtapositioned between the end walls to rotate upon ro 

tation of the shaft. A Suitable-handle" 22 is formed.at. 
one end of shaft 17 for ease in grasping and rotating the 

25 shaft and record during a cleaning operation. If desired, 
the record may be loosely mounted on shaft 17 and ro 
tated by merely spinning the record by hand. 

Fixedly attached to the outside of tank 12 is a trans 
ducer 23 for generating vibratory ultrasonic waves. There 
are several possible means of producing ultrasonic waves, 
the most common of which is the crystal transducer 
where "crystal” refers to a number of natural and syn 
thetic materials which exhibit piezoelectric or similar 
phenomena effects. The piezoelectric effect is defined as 

5 a change in the crystal dimensions when an electric charge 
is applied to at least one of the crystal faces. 
Quartz crystals have been used for generating ultra 

Sonic vibrations in solids and liquids and have been 
widely used for sending and receiving wave energy at low 
power conditions. Frequencies produced by quartz type 
transducers cover a range of a few hundred kilocycles to 
about 25 megacycles when vibrating in a fundamental 
mode and can extend to a much higher frequency when 
operating at a harmonic frequency. 

Besides quartz, Rochelle salt may be used in the gen 
eration of ultrasonic waves in liquid, especially in the 
low-frequency ranges. At the present time barium titan 
ate or lead zirconate titanate and lithium sulfate have 
been used in crystal form for developing ultrasonic waves. 
When an alternating current is applied to the crystal 

at a high frequency and the crystal is properly designed 
to oscillate at that frequency, the faces of the crystal will 
move with respect to each other. If one face of the crystal 
is pressed against the surface of a medium such as the 
wall of a tank, ultrasonic waves will be produced, enter 
the medium, and then travel through that medium pro 
viding the medium is able to support the propagation of 
the ultrasonic wave. It is not necessary for a crystal to 
vibrate or oscillate at its resonant frequency. Crystals 
can be driven at any frequency, however, the amplitude 
of crystal oscillation is so much greater at resonance that 
crystals are rarely used at any other frequency. The 
crystal will vibrate in different directions depending on 
the way it is cut and the change in its dimensions is pro 
portional to the electrical force applied thereto. For more 
detail analysis of the proprieties of crystals for ultra 
sonic use reference is made to the text "Ultrasonics” by 
Benson Carlin published in 1960 by the McGraw-Hill 
Book Company, Inc. 
As shown in FIG. 1 transducer 23 employing a suit 

able crystal is connected to a source of alternating cur 
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3 
rent supply 24 having a frequency of 20,000 to one mil 
lion cycles per second. The alternating current Supply may 
comprise any conventional oscillator-power amplifier ar 
rangement used for ultrasonic cleaning applications. 
The transducer as shown in the drawing is coupled to 

the side of tank 12. Although it is shown as being cou 
pled to the outside of the tank it may function equally as 
well if dropped inside to the bottom of the tank. Fur 
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ther, it may be mounted in an aperture in the sidewall 
of the tank, if so desired. 
When record 16, which may be formed of vinyl or any 

other suitable material, is mounted on shaft 17 it is par 
tially immersed in a cleaning solution with its grooves 
filled with the cleaning material. Upon the application 
of a high frequency alternating current to transducer 23, 
it will vibrate at a high frequency. Ultrasonic waves will 
be generated which will be conducted through the side 
wall of the tank into the cleaning solution. If the trans 
ducer is mounted in the tank or in a hole in the tank wall, 
the ultrasonic wave will be applied directly to the clean 
ing solution. Ultrasonic waves have been found to cause 
pressures so large that the resulting mechanical stresses 
may be as great as 15,000 times the hydrostatic pressure 
of the solution. The acceleration of the crystal driving 
such a bath is extremely great and may reach 20,000 
km./sec. but the motion associated with Such action is 
extremely small (a very small fraction of 1 mm.). This 
velocity will be generated by the crystal in a fraction of 
a microSecond. 

This action of the transducer results in a cleaning ac 
tion on the surface of the record and particularly in its 
grooves when the record is immersed in the solution and 
rotated past the transducer. The cleaning action is be 
lieved to be due to a combination of cavitation and ac 
celeration of the cleaning fluid. Cavitation is defined 
as the formation and collapse of cavities in liquids, either 
gas or vapor filled. 
Although but one embodiment of the present inven 

tion has been illustrated and described, it will be appar 
ent to those skilled in the art that various changes and 
modifications may be made therein without departing 
from the spirit of the invention or from the scope of the 
appended claims. 

It is claimed and desired to secure by Letters Patent: 
1. A device for ultrasonically cleaning micro-grooved 

phonographic record surfaces comprising in combination 
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4. 
a tank for housing a cleaning solution, said tank com 
prising a pair of end walls having their plane surfaces 
substantially vertically arranged and spaced apart a dis 
tance up to twenty-five times the thickness of the record 
to be cleaned, means for rotatably mounting a record in 
said tank between and substantially parallel to said end 
walls, and a transducer supported by said tank for gener 
ating vibratory waves when connected to a suitable source 
of power, said transducer being coupled to one of said 
end walls so as to radiate vibratory waves substantially 
directly into the micro-grooved surfaces of the record 
as the record is rotated in said tank. 

2. The combination as defined in claim 1 wherein said 
transducer generates ultrasonic vibratory waves. 

3. The combination as aiefined in claim 1 wherein said 
transducer generates ultrasonic waves having a frequency 
between 20,000 and one million cycles per second. 

4. The combination as defined in claim 1 wherein said 
end walls of said tank are of a semi-circular configuration. 

5. The combination as defined in claim 1 wherein said 
tank is of a semi-cylindrical configuration and said means 
for rotatably mounting the record is mounted substan 
tially on the rectangular coordinate axis lying in the plane 
formed by the semi-cylindrical configuration. 

6. The combination as defined in claim 5 wherein said 
means for mounting the record comprises a shaft for ex 
tending through the central hole in the record. 

7. The combination as defined in claim 1 wherein said 
tank is a semi-cylindrical configuration and said means 
for rotatably mounting the record is located and mounted 
Substantially on the common axis of the two semi-cir 
cular side walls of said tank. 
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