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ABSTRACT OF THE DISCLOSURE 
Annular passages are provided in the handpiece por 

tion of an ultrasonic dental tool for passage of cooling 
fluid to cool the transducer of the tool. The annular pas 
sages are in communication with passages in the tip struc 
ture for cooling the vibrating member. This arrangement 
provides a single cooling system and enables the overall 
size of the structure to be minimized. Also a switch is 
mounted in the handpiece which is hand actuable by the 
operator. 

n-m powm 

The present invention relates to an ultrasonic dental 
apparatus of the type including a transducer for convert 
ing electrical energy into mechanical vibrations which are 
transmitted to a vibration member and further including 
means for passing a cooling medium through the ap 
paratus. 

Apparatus of this type are usually constructed with a 
handpiece portion in which the transducer is located and 
an an exchangeable inset with a tip which effectively pro 
vides the vibrating member. 

It is the purpose of the invention to provide an appara 
tus of the kind briefly referred to hereinbefore which is 
of high efficiency and reliable in operation. 

It is the further purpose of the invention to provide an 
apparatus of the kind referred to which is of small dimen 
SiOS. 

A further purpose of the invention is to provide an ap 
paratus of the kind referred to in which actuator means 
for the transducer switch is included in the handpiece 
structure and can be easily operated by the dentist in 
any position of the apparatus. 
With these and other objects in mind which will appear 

from the following detailed specification, the invention 
will be described with reference to the accompanying 
drawing in which: 

FIG. 1 shows the apparatus according to the invention 
in perspective view, 
FIG. 2 shows the front part of the apparatus of FIG. 1 

in partly exploded view, 
FIG. 3 shows the front part of FIG. 2 in exploded view, 
FIG. 4 shows the front part of the apparatus in cross 

section, 
FIGS. 5 and 6 show the apparatus with the means for 

turning the ultrasonic producing means off and on, and 
FIG. 7 shows the means for turning the ultrasonic 

producing means off and on in partly exploded view. 
In the embodiment of the apparatus to be described in 

more detail in the following, a cylindrical structure is 
illustrated which comprises in brief terms a transducer 
comprising a coil member 14, 14a and a core member 13, 
an elongated handpiece structure A, a tip structure B 
having a vibrating member 10, means for mounting said 
tip structure and said handpiece structure including means 
for transmitting vibrations from said transducer to said 
vibration member and means for allowing cooling medi 
um to pass through said handpiece as well as said tip struc 
ture comprising in combination: an interior tubular mem 
ber 14 in said handpiece structure, means for mounting 
the transducer coil on said tubular member, a second 
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tubular member 28 surrounding said first tubular member 
14 and separated therefrom by means of an elongated an 
nular space, means adjacent the rear end of said handpiece 
Structure having means for connection with a cooling 
medium supply pipe 40 (FIG. 7) with a cooling medium 
passage in communication with said elongated annular 
Space, a cooling medium nozzle 21a secured in said tip 
structure B, tubular members 24 and 29 in said tip struc 
ture B located in concentric relationship to form therebe 
tween an annular space in communication with said noz 
Zle 21a and passage means for providing communica 
tion between the annular space of said tip structure and 
the annular space of said handpiece strucure when said 
tip structure is mounted in said handpiece structure and 
a switch member for switching the transducer on and 
off, including a manually operable actuator member for 
said Switch member provided on said handpiece structure. 

In more detail, the tip structure B comprises the vibra 
tion member 10 and a substantially cylindrical transmis 
sion member 12 which is rigidly secured to said tip mem 
ber 10. The tip structure B further comprises a nozzle 
structure 23 having a fluid passage 22 therethrough and a 
nozzle member 21a firmly secured thereon in communica 
tion with the passage 22 and comprising a tubular mem 
ber 24 Surrounding said transmission member 12 con 
centrically slightly spaced therefrom and a mounting 
member 25 for said nozzle structure having a cylindrical 
member 29 surrounding said first mentioned cylindrical 
member 24 and forming an annular space therebetween. 
The mounting structure 25 comprises a portion of in 

creased diameter having a substantially cylindrical space 
therein for receiving the nozzle structure and having at one 
end a radially extending portion with an exterior shoulder 
S and an interior shoulder, the cylindrical member 29 ex 
tending from said radially extending portion 25a. 

In more details, the nozzle supporting member 23 is 
in the form of a substantially cylindrical member which is 
mounted between the interior shoulder of said support 
ing structure 25 with a packing portion 27 therebetween 
and a radially extending flange 11 firmly secured to said 
tip structure 10, 12 at the point of junction between the 
tip member 10 and the transmission member 12, said 
flange member 11 being provided with a notch 11a for 
the passage of the nozzle member 21a and at which fur 
ther a fastening member 26 is provided for firmly engag 
ing the tip structure and the flange against the bottom 
of the supporting structure 25. 
The handpiece structure A is at its front end provided 

with a radially extending portion F defining a shoulder 
operable to engage said shoulder S of the tip structure 
when the latter is mounted in said handpiece structure and 
in which further the exterior tubular member 29 of said 
tip structure in said mounted position terminates in spaced 
relationship relatively to the interior tubular member 14 
of said handpiece structure to provide a radially extend 
ing space R to communicate between the annular space 
of said handpiece structure and the annular space of said 
tip structure. 

Preferably, the concentrically located tubular members 
of the handpiece structure are made of insulating ma 
terial. 
The vibrating member 10 may have any suitable con 

figuration depending on the kind of work to be done with 
the apparatus. 
The transducer core 13 may be of the type consisting 

of sintered particles of magnetisable material in the form 
of an elongated member having means for releasable 
connection with the end of the transmission member 12. 
The transducer core is fed by a direct current and an al 
ternating current which orientate the crystals of the 
transducer core and provide a vibration of the transducer 
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core as it is known to those skilled in the art. Said 
vibration is transmitted to the transmission member 12 
through a connection 17 which preferably should be of 
a type which only transmits one maximum. This may be 
obtained by a diametrical bore 18 at the point of junction. 
The coil is preferably fed by an alternating current of 
about 37 kHz, and hence the vibrating member 10 will 
vibrate with a speed of this order of magnitude. 
By this vibration heat is developed, and it is therefore 

necessary to cool the teeth and the vibrating member 10. 
This cooling is obtained by means of the cooling medium 
preferably water which is supplied from the rear end of 
the handpiece structure A through the supply pipe 40, 
passes through the elongated annular space defined be 
tween the first tubular member 14 and the second tubular 
member 28. From said elongated annular space, the cool 
ing medium flows through the radial space R and enters 
the annular space defined between the tubular members 
24 and 29 in the tip structure B. The radial space R is 
provided because the tubular member 14 has larger 
dimensions than the tubular members in the tip struc 
ture. These larger dimensions are necessary because the 
tubular member 14 is made of insulating material and is 
adapted to receive the coil 14a. In order to ensure that 
the cooling water does not flow back to the transducer 
core 13, a ring packing 31 is provided between the tubu 
lar member 14 and the turbular member 24, extending 
from the nozzle supporting member 23. A further ring 
packing is provided between the exterior cylindrical 
member 29 and an extension of reduced inner diameter of 
said second tubular member 28. 
The annular space 24a defined between the tubular 

member 24 and the tubular member 29 may be e.g. A00 
mm. whereby it is possible to supply the same amount of 
water through the annular space which otherwise would 
require a tube having a diameter of about /2 mm. The 
tip structure 10, 12, the nozzle supporting member 21 
and the mounting member 25 are held together by means 
of the fastening member 26 which may be screwed into 
a female thread in the front part of the mounting mem 
ber 25. In order to ensure that the cooling medium flows 
from the annular space 24a to the nozzle 21a, the ring 
packing 27 is provided between the interior shoulder of 
the supporting structure 25 and the nozzle supporting 
member 23. This ring packing 27 ensures that the water 
does not flow between the space defined between the cylin 
drical front part of the nozzle supporting member 23 and 
the front part of the supporting structure 25 and said ring 
packing 27 further serves the purpose of being a distant 
member between the nozzle supporting member 23 and 
the interior shoulder of the supporting structure 25 and 
hence provides a steady flow from the annular space 
24a to the fluid passage 22 in the nozzle structure 23. 

It should be noticed that the width of the radial space 
R is determined by the length of the tubular member 29 
which is so adjusted that when the exterior shoulder S 
on the radially extending portion 25a engages to radially 
extending portion F of the handpiece structure, the radial 
space R is formed. 
When desired, the tip structure B including the trans 

ducer core 13 may be removed from the apparatus where 
in it is kept in place by means of the ring packings 30 and 
31 and may be substituted by a new part wherein the 
vibrating member and/or the nozzle member has an 
other configuration. Also the transducer core 13 may be 
replaced by a new transducer core by this operation. 
The invention therefore also comprises in an ultra 

sonic dental apparatus having a handpiece structure in 
cluding transducer means and a channel for passing cool 
ing medium through said handpiece structure to a cool 
ing medium outlet thereof and means for releasably 
receiving a tip structure having a vibration member, an 
improved tip structure comprising in combination: a tip 
member 10 and a vibrating transmission member 12 rigid 
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ly secured thereto, a nozzle structure and supporting 75 

4 
means for said tip structure and said nozzle structure in 
cluding concentrically located tubular members forming 
therebetween an annular space in communication with 
said nozzle member and operable to communicate with 
the cooling medium of said handpiece structure when 
said tip structure is received therein. 

This tip structure may further comprise the improve 
ments discussed above. 
According to a preferred embodiment of the apparatus 

disclosed the switch member for switching the transducer 
on and off comprises an electric switch 15 of the type 
generally known as a microswitch. 

This switch 15 is mounted on a mounting means pro 
vided with the supply pipe 40 for cooling medium and a 
ring packing 42 which fits into the rear part of said 
second tubular member 28 in such a way that the micro 
switch 15 is protected against the flow of water through 
the apparatus. The microswitch 15 is operatively con 
nected with the transducer coil 14a. The tubular member 
28 surrounding the transducer coil 14a is concentric with 
and mounted inside the exterior mantle 32 which forms 
the rear end of the handpiece. 
The switch 15 cooperates with an elongated member 

39 which is mounted for reciprocation inside the hand 
piece and at its other end is connected with an actuator 
member 38 or ring member which is reciprocable be 
tween abutments at each end of an annular groove 37a 
in the handpiece. 
The exterior front part 36 has a portion of reduced 

diameter which form the annular groove 37a and on 
which the ring member 38 is mounted. The length of 
this portion corresponds to the stroke of the ring mem 
ber. 
The tubular member 28 has a front portion 33 of 

reduced diameter which when the parts are mounted to 
gether extends into the front piece 36 inside the portion 
of reduced diameter. A shoulder 28a is on the tubular 
member 28 and the end of the portion 37a abuts against 
this shoulder when the parts are mounted, whereby the 
shoulder 28a limits the movement of the ring member 38. 
The tubular member 28 fits closely inside the exterior 

mantle 32 and is provided with an elongated groove 34 
for the elongated member 39 which actuates the switch. 
The elongated member 39 is secured to the ring mem 

ber on its interior side and to provide passage for the 
longated member 39 the portion 37a has a slot 37 which 
aligns with the groove 34. 
As it will be appreciated, the elongated member 39 may 

be in the form of a flat spring of a thickness of e.g. 
0.5 mm. whereby the inclusion of the switch and the 
handpiece does not require any larger dimensions. 
The exterior diameter of the ring member 38 is slightly 

larger than the exterior diameter of the handpiece so that 
it is easily operable. 
The whole apparatus can be firmly held in the dentist's 

hand with all the fingers and the thumb free for operating 
the ring member 38 to switch on and off the apparatus in 
any position of the tip structure. 
The Supply pipe 40 for cooling medium and the elec 
E. Supply cable 16 is preferably combined in one single 
cable. 

It should be noticed that the dimensions of the various 
parts are not critical except for the front part where the 
dimensions should be as small as possible. This means 
that all the other parts of the apparatus may be manu 
factured in mass production and thereby the costs are 
lowered. 
What is claimed is: 
1. An ultrasonic dental apparatus comprising: 
an elongated handpiece structure (A); 
a tip structure (B) mounted to said handpiece struc 

ture (A) and having a vibration member (10); 
a transducer interior of said handpiece structure and 

comprising a core member (13) and a coii (14a) 
Surrounding and spaced from said core member; 
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means for mounting said tip structure to said handpiece 
structure including means for transmitting vibrations 
from said transducer to said vibration member; 

a source (16) of cooling medium; and 

6 
eter portion (25) of said fourth tubular member to 
secure said flange (11) and said cylindrical mem 
ber (23) to said increased diameter portion (25). 

5. Apparatus as claimed in claim 2 in which said hand 
means for passing said cooling medium through said 5 piece structure (A) includes a radially extending portion 

handpiece structure (A) and through said tip struc 
ture (B) comprising: 

a first tubular member (14) interior of said handpiece 
structure (A) surrounding and spaced from said 
transducer core member (13) to form a first elon 
gated annular space therebetween; 

said transducer coil (14a) being mounted on said first 
tubular member (14); 

a second tubular member (28) interior of said hand 
piece structure (A) surrounding and spaced from 
said first tubular member (14) to form a second 
elongated annular space therebetween; 

means coupling said cooling medium source (16) at 
the rear end of said handpiece structure (A) and 
passing said cooling medium to said second elongated 
annular space; 

a cooling medium nozzle (21a) mounted in said tip 
structure (B); 

at least third and fourth tubular members (24, 29) in 
said tip structure (B) located in spaced concentric 
relationship with respect to each other to form there 
between a third annular space in communication (22) 
with said nozzle (21a); 

passage means (R) providing communication between 
said third annular space in said tip structure (B) and 
said second elongated annular space in said hand 
piece structure (A); and 

a switch member in said handpiece structure (A) for 
switching said transducer on and off including a 
manually operable actuator member (38) provided 
on said handpiece structure (A). 

2. Apparatus as claimed in claim 1 in which: 
said vibration transmitting means includes a substan 

tially cylindrical transmission member (12) rigidly 
secured to said vibration member (10); 

means forming a second fluid passage (22) provides 
said communication between said nozzle (21a) and 
said third annular space; and 

said third tubular member (24) concentrically sur 
rounds said transmission member (12) and is spaced 
therefrom, and said fourth tubular member (29) in 
cludes a cylindrical portion surrounding said third 
mentioned tubular member and forming said third 
annular space therebetween; 

and comprising: 
means mounting said nozzle (21a) to said tubular mem 

bers (24, 29). 
3. Apparatus as claimed in claim 2 in which said 

fourth tubular member (24) comprises a portion of in 
creased diameter (25) having a substantially cylindrical 
space therein for receiving said nozzle (21a), a radially 
extending portion (25a) with an exterior shoulder and 
an interior shoulder, said increased diameter portion ex 
tending from said radially extending portion. 

4. Apparatus as claimed in claim 3 in which said noz 
zle mounting means includes: 

a substantially cylindrical member (23) mounted with 
in said increased diameter portion (25) of said 
fourth tubular member and adjacent said interior 
shoulder of said radially extending portion (25a); 

a sealing member (27) between said cylindrical mem 
ber (23) and said interior shoulder; 

means mounting said nozzle (21a) firmly to said cylin 
drical member (23); 

a radially extending flange (11) firmly secured to said 
tip structure (B) at the junction point between said 
vibration member (10) and said transmission mem 
ber (12), said flange (11) having a notch (11a) 
therein for the passage of said nozzle member (21a) 
therethrough; and 

a fastening member (26) engaging said increased diam 

O 

15 

20 

30 

40 

45 

50 

55 

60 

65 

O 

75 

defining a shoulder (F) to engage said exterior shoulder 
of said fourth tubular member when said tip structure (B) 
is mounted in said handpiece structure (A) such that said 
fourth tubular member (29) of said tip structure in said 
mounted position terminates in spaced relationship rela 
tive to said first tubular member (14) in said handpiece 
structure to provide a radially extending space (R) to 
communicate between said second elongated annular space 
in said handpiece structure and said third annular space 
in said tip structure. 

6. Apparatus as claimed in claim 1 in which said con 
centrically located tubular members (14, 28) of said 
handpiece structure are of insulating material. 

7. Apparatus as claimed in claim 1 in which said core 
(13) is an elongated core of sintered particles of mag 
netizable material, and further comprising means for re 
leaseably coupling said core with said vibration trans 
mitting means. 

8. In an ultrasonic dental apparatus having a tip struc 
ture (B) including a vibration member (10); and a hand 
piece structure (A) receiving said tip structure (B) and 
including transducer means (13, 14a), an annular chan 
nel formed in said handpiece structure for passing a cool 
ing medium therethrough to a cooling medium outlet 
thereof, and means for releasably receiving said tip struc 
ture, 

an improved tip structure comprising: 
a vibrating transmission member (12) rigidly secured 

to said vibration member; 
a nozzle structure; and 
supporting means for said vibration member and for 

said nozzle structure including concentrically located 
tubular members (24, 29) forming therebetween 
an annular space in communication with said nozzle 
structure and in communication with said cooling 
medium outlet of said handpiece structure when said 
tip structure is received by said handpiece structure. 

9. In apparatus according to claim 8, the improved 
tip structure in which said nozzle structure comprises a 
nozzle member (21a), said nozzle supporting means in 
cluding a substantially cylindrical member (23) having 
a cooling medium passage (22) therethrough, said nozzle 
member (21a) being rigidly secured to said cylindrical 
member (23) in communication with said fiuid pas 
Sage (22). 

10. In apparatus according to claim 9 said nozzle sup 
porting means comprising an elongated tubular member 
(24) extending from said cylindrical member (23) and 
concentrically surrounding and spaced from said trans 
mission member. 

11. In apparatus according to claim 10, said supporting 
means comprising a member (25, 29) having: a first sub 
stantially cylindrical portion having a bore therein for 
receiving said nozzle structure; a radially extending por 
tion (25a) extending from said first portion and having 
a shoulder (S) for engaging the front end of the handpiece 
structure (A) when the tip structure (B) is mounted 
thereto; and a third tubular portion (29) axially extend 
ing from said radial portion and of larger interior diame 
ter than the exterior diameter of said tubular member (24) 
which extends from the cylindrical member (23) and 
which extends concentrically therewith when said nozzle 
supporting means is mounted in said bore. 

12. In apparatus according to claim 8, the improved 
tip structure comprising a radially extending flange (11) 
rigidly secured to said vibration member (10) and to 
said transmission member (12) at the junction point there 
between said flange (11) having a notch (11a) formed 
therein for the passage therethrough of said nozzle mem 
ber (21a). 



3,526,036 
7 

13. In apparatus according to claim 11, the improved 
tip structure comprising: 

a radially extending flange (11) rigidly secured to said 
vibration member (10) and to said transmission 
member (12) at the junction point therebetween, said 
flange (11) having a notch (11a) formed thereinfor 
the passage therethrough of said nozzle member 
(2.a), said nozzle supporting means being located 
on the side of said flange (11) remote from said 
vibrating member (10); 

a sealing member engaged between said radially ex 
tending portion (25a) and said cylindrical member 
(23); and 

a tightening member (26) engaging said supporting 
means for securing said parts together. 

14. In apparatus according to claim 8 the improvement 
wherein said transducer comprises an elongated core (13) 
of sintered magnetizable particles and further comprising 
a releaseable connecting means (17) coupling said trans 
ducer means to said transmission member (12). 

15. In an ultrasonic dental apparatus having: a tip 
structure (B) including a vibration member; a handpiece 
structure (A) including a vibration transducer therein, 
means mounting Said tip structure to said handpiece struc 
ture, vibration transmission, means coupled between said 
transducer and said tip structure, and means having a 
single cooling medium inlet for passing a cooling medium 
through said handpiece structure and through said tip 
structure, 

the improvement comprising: 
a transducer coil mounted in said handpiece structure; 
a Switch electrically connected with said transducer coil; 
and 

means for mounting said switch in the rear end of said 
handpiece structure including a tubular structure 
Surrounding Said transducer coil and having an an 
nular recess therein, an annular switch actuator mem 
ber mounted for reciprocation in said annular recess, 
and means connecting said annular switch actuator 

16. Apparatus as claimed in claim 15 in which the 
exterior diameter of said annular switch actuator mem 
ber is larger than the exterior diameter of said handpiece 
Structure. 

17. Apparatus as claimed in claim 15 in which said 
handpiece structure includes a plurality of concentric cylin 
drical members comprising an exterior front member (36) 
with a portion of reduced diameter on which said annular 
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switch actuator member is mounted, the length of said 
reduced diameter portion defining the stroke of said ac 
tuator member. 

18. Apparatus as claimed in claim 17, in which said 
exterior front member (36) has a radially extending 
shoulder (F) against which a portion of the tip structure 
abuts when said tip and handpiece structures are as 
sembled together. 

19. Apparatus as claimed in claim 15 in which said 
tubular structure has a groove formed in the exterior 
surface thereof and in which said means connecting said 
annular switch actuator member to operate said switch 
includes an elongated member (39) which is located in 
said groove in said exterior surface of said tubular struc 
ture. 

20. Apparatus as claimed in claim 19, in which said 
elongated member (39) is secured to the interior surface 
of said annular switch actuator member (38). 

21. Apparatus as claimed in claim 17 in which said 
handpiece structure comprises: a first interior elongated 
tubular member of insulating material having a reduced 
diameter portion on which said transducer coil is mounted; 
a second tubular member of insulating material concen 
trically surrounding said first tubular member and form 
ing an elongated annular space therebetween, said annular 
space comprising said cooling medium passage; said sec 
ond tubular member having a portion of reduced interior 
diameter adjacent the front end of said handpiece struc 
ture to receive therein the end portion of the tip structure; 
and a third exterior tubular structure having said annular 
recess for receiving said annular switch actuator member. 

22. Apparatus as claimed in claim 21, in which the 
front end portions of said first and second tubular mem 
bers are provided with packing means for providing seal 
ing engagement of Said tip structure and said handpiece 
structure when assembled. 
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