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ABSTRACT: An ultrasonic transducer comprises a back 
body, a front body, one or more piezo electric crystal discs 

(54) $29, E.E.N. TRANSDUCER sandwiched therebetween, and a central bolt holding the ele 
ments together. Cooling air passes into a central bore in the 

(52) U.S.C........................................................ 310/8.9, bolt, out the bottom of the bolt, and up through a longitudinal 
310/8.3 groove in the outside of the bolt to an annulus between the 

(51 int. Cl......................................................... H01v 7100 bolt and the piezoelectric discs. The air then passes outwardly 
50) Field of Search....................., . . . . . . . . . . . . . . . . . . . . . . 31078.9, through radial grooves between the crystal discs and adjoining 

8.3, 8.4, 8.7, 8.8, 8.2, 8.l., 16 metal elements. 

s s W 
V 

N W 1. S S 

  

    

  

  



PATENTED JN1217 3,555,297 

2 
SK 

CHAALES. W. A/EAPSOW 
% : O INVENTOR. 

A/TOA/WAYS 

  



3,555,297 
1. i 

COOLED ULTRASONEC TRANSDJCER 

BACKGROUND OF THE INVENTION 

1. Field of the invention 
The present invention relates to a novel ultrasonic trans 

ducer construction having provision for improved cooling of 
the vibration producing elements. 

2. Description of the Prior Art 
Ultrasonic transducers have been well known for a number 

of years and have found extensive applications in industry for 
the welding of plastics and other applications. The most com 
monly used ultrasonic transducers depend upon piezoelectric 
crystals for generating the desired vibrations when oscillating 
electrical currents are applied thereto. An example of such an 
ultrasonic transducer is described in U.S. Pat. No. 3,328,610, 
When transducers are used continuously, the crystals tend to 
become quite hot and it has been found necessary to cool 
then as by passing a flow of air around the outside of the 
transducer. While this is effective, I have found that substan 
tial heat still tends to build up in the crystals and the efficiency 
of cooling should be improved if possible. 

SUMMARY OF THE INVENTION 

in accordance with the present invention the efficiency of 
cooling an ultrasonic transducer is improved by providing for 
the flow of cooling fluid such as air through the center of the 
transducer and then laterally outward in contact with the faces 
of the crystals. This mode of cooling can be accomplished in a 
transducer having only a single piezoelectric crystal but since 
the more commonly used transducers employ two stacked 
crystals, the invention will be described hereinafter with 
reference to such a transducer. 

THE DRAWINGS 

in the drawings FIG. 1 is a vertical sectional view, parts 
being in elevation showing an ultrasonic transducer in ac 
cordance with the invention: 

F.G. 2 is a cross-sectional sectional view taken along the 
line 2-2 in FG. A.; 

FEG. 3 is a cross-sectional view taken along the lines 3-3 or 
3'-3'<- in FIG.; and 

F.G. 4 is a cross-sectional view taken along the line 4-4 in 
F.G. E. 

THE PREFERRED EMBOEMENT 

Referring to the drawings there is shown an ultrasonic trans 
ducer T comprising a metal back body R.A., a metal front body 
A3 and a piezo electric crystal means C sandwiched between 
and in contact with end faces 5 and 7 of such bodies. 
A central bolt 9 extends through bores in the bodies A 

and i3 and in the crystal means C and is threaded at its lower 
end into the bore 21 and in front body 13. The head of bolt 9 
bears against the top of back body A. to hold the elements 
tightly together. 
The crystal means C comprises upper and lower piezoelec 

tric crystal discs 23 and 25 and an intermediate metal spacer 
27 having opposite faces in intimate contact with the faces of 
the crystal discs, all three being spaced from bolt 19 so that no 
electrical contact is made with the boit. Estation from the 
bolt can also be assured by positioning a cylindrical insulator 
within the annular space 33, with a sufficiently loose fit to per 
nit the fow of air. Discs 23 and 25 can be any desired piezo 
electric crystal material but the well-known PZT crystal (lead, 
zirconate, titanate) is preferred. 

For cooling the transducer, the bolt 19 is provided with a 
longitudinal central bore 29 whose upper end is in communi 
cation with an air supply conduit 31, and whose lower end 
opens into the botton of bore 2A. The external surface of boit 
S9 is provided with a longitudinal groove 32 which extends 
from the bottom of the bolt about halfway up so that fluid will 
flow from bore 29 into bore 22 and then up through groove 31. 
into an annular space 33 which surrounds the bolt adjacent to 
the crystal means C. 
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2 
Each of the bodies 11, 27 and 13 has the faces thereof 

which are in contact with the crystals 23 and 25 formed with a 
series of transversely extending radial grooves 35, 37, 39 and 
41 which extend from the inner circumferences at such rin 
glike members to their outer circumferences so that air which 
has entered the annulus 33 flows radially outwardly in contact 
with all faces of the crystal elements. 
While the preferred embodiment has been described, it is 

evident that the same type of construction is susceptible to 
modifications without departing from the principles of the in 
vention. For example, instead of supplying the air through 
conduit 3i, the upper portion of the transducer can be sur 
rounded by an enclosure to which air is supplied for flow from 
the outside of the transducer to the inside and then out 
through the longitudinal bore 29 and the conduit 31. It is also 
evident that the transducer 3 can be supported in any desired 
way when operating, as by suitable clamps or supporting discs 
which will permit vibration while maintaining the desired posi 
tion. it is also evident that the radial grooves can be formed in 
the crystal elements rather than in the metal bodies. 
The invention has been described in detail with particular 

reference to preferred embodiments thereof, but it will be un 
derstood that variations and modifications can be effected 
within the spirit and scope of the invention. 

claim: 
1. in a fluid cooled ultrasonic transducer comprising a back 

body; a front body; piezoelectric crystal means sandwiched 
between and in contact with end faces of said back body and 
said front body; and a central bolt holding together said back 
body, said front body, and said piezo electric crystal means, 
the improvement wherein: 

said transducer has duct means extending transversely from 
adjacent said central bolt to the outside of said transducer 
between said front body and said crystal means, and 
between said back body and said crystal means, for con 
ducting cooling fluid in contact with said crystal means; 
and 

said central bolt has longitudinal passage means therein 
communicating with said duct means, said passage means 
being adapted to conduct cooling fluid. 

2. in an ultrasonic transducer in accordance with claim 1, 
said duct means comprising a plurality of transverse grooves 
formed in said end faces of said front body and said back 
body, said bolt being spaced annularly from said piezoelectric 
crystal means to form an annulus communicating with said 
transverse grooves, and said longitudinal passage means in 
said bolt communicating with said annulus. 

3. in an ultrasonic transducer in accordance with claim 2, 
said longitudinal passage means comprising a central passage 
in said bolt, and an external groove in said bolt extending from 
the end thereof to said annulus, said end of said bolt being 
located in a bore in said front body and terminating at a point 
spaced from the bottom of said bore whereby fluid flows 
between said central passage and said bore and between said 
bore and said annulus. 

4. In a fluid cooled ultrasonic transducer in accordance with 
claim 2 wherein said piezoelectric crystal means comprises a 
pair of crystals and a spacer therebetween, said spacer having 
two opposite faces in contact with said crystals, the further im 
provement wherein: said two opposite faces have transverse 
grooves therein extending from said annulus adjacent said 
central bolt to the outside of said transducer for conducting 
cooling fluid in contact with said crystals. 5. In a fluid cooled 
ultrasonic transducer in accordance with claim , the further 
improvement of means coupled to said bolt for supplying a 
stream of cooling fluid the reto. 

6. in a fluid cooled ultrasonic transducer in accordance with 
claim 2 wherein said back body, said front body and said piezo 
electric crystal means are all rings having an inner circum 
ference and an outer circumference, the further improvement 
wherein said grooves extend radially from said inner circum 
ference to said outer circumference of said bodies. 

7. In a fluid cooled ultrasonic transduces in accordance with 
claim 4, the further improvement wherein said back body, said 
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front body, said pair of crystals, and said spacer are all rings cumference to said outer circumference of said bodies and 
having inner and outer circumferences, the further improve- said spacer. 
ment wherein said grooves extend radially from said inner cir 
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