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ABSTRACT OF THE DISCLOSURE 
A handpiece carries a tip for application to the teeth 

and which tip is initially vibrated in a line pattern of vi 
brations. A spring is carried by the handpiece and a 
threaded piece adjustably engages the spring against the 
tip to modify the vibrations and produce random vibra 
tions in the tip. 

This is a continuation of my prior copending applica 
tion, Ser. No. 322,774, ?led Nov. 12, 1963, and now 
abandoned. 

This invention relates generally to apparatus for apply 
ing vibrations to the surface of teeth for the removal of 
calculus and stains and particularly to a novel apparatus 
for'applying mechanically or electrically excited vibra 
tions to the surface of teeth. 

While the vibrations may be generated in a tool tip by 
vibrations excited in any suitable manner, preferably the 
vibrations are mechanically originated as disclosed in the 
copending application of Helmut A. Zander, Ser. No. 
218,675, now abandoned, ?led Aug. 22, 19627 Reference 
is also made to United States Patent No. 2,960,314. 
The above mentioned application of Zander shows and 

describes a method and apparatus for applying sonic 
vibrations of a mechanically excited character to the sur 
face of teeth. The tool tip of that application is sharpened 
and vibrated in a plane in a cutting stroke to remove cal 
culus by a cutting action. While such a cutting action is 
effective to remove calculus, difficulty has been encoun 
tered in ?nding suitable materials for the tool tip which 
will assist dulling and will remain effective for remov 
ing calculus for a reasonable period of ‘time. Of consider 
ably greater importance is the fact that I have found that 
a cutting tip moving in a cutting stroke in a plane essen 
tially parallel to the plane of the tooth is not as e?fective 
for the removal of calculus as a battering or hammering 
action on the tartar. Such hammering action can be 
produced when the normal oscillations or reciprocations 
.of the tool tip in a plane are modi?ed. The tool tip may 
be dull and applied to the tooth so as to chip the tartar off 
the tooth by a hammering or battering action as distin 
guished from a cutting action. 

An‘object of my invention is to provide a tool tip for 
thedremoval of calculus from the teeth by a battering 
or hammering action on the calculus. 

Another object of my invention is to provide a dental 
instrument including a tool tip excited by sonic vibrations 
‘wherein means is provided for modifying the normal 
planar vibrations of the tool tip to produce what may be 
termed a “fuzzy” pattern of vibrations of the tool tip to 
remove calculus from the teeth by a chattering or batter 
ingv action on the calculus as distinguished from a cutting 
action. 
My invention further contemplates a dental instru 

ment, such as described in the above mentioned applica 
tion for removal of calculus, wherein a novel means is 
provided for modifying the normal pattern of vibrations 

' of the tool tip, such means comprising a spring mounted 
on the handpiece in such manner that the vibrations of 
the tip against the resiliency of the spring modi?es the 
normal pattern of tip vibrations so as to produce a chip 
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ping action on the calculus as distinguished from a cut 
ting action. 

Other objects and advantages of my invention will be 
particularly set forth in the claims and will be apparent 
from the following description, when taken in connection 
with the accompanying drawings, in which: 

FIG. 1 is a view showing the end of a handpiece (dotted 
lines) incorporating a vibration generator, a tool tip 
(solid lines) and means (dotted lines) for coupling the 
tool tip to’ the handpiece, and the means of this applica 
tion for distorting or modifying the normal vibrations of 
the tool tip to produce what may be termed a random 
vibration of the tool tip; 

FIG. 2 is a sectional view taken substantially on the 
line 2——2 of FIG. 1; 

FIG. 3 is a sectional view taken substantially on the 
line 3—3 of FIG. 1; and 

FIG. 4 is a view of the path of vibrations of the tool 
tip to illustrate diagrammatically What may be termed 
the “fuzzy” character of the vibrations of the tip. 
The mechanism of my invention for the purpose of 

carrying out the method described herein is applied to 
a handpiece generally indicated by the numeral 11, and 
shown in dotted lines in FIG. 1. The handpiece includes 
a tool tip indicated by the numeral 12 and a housing in 
dicated by the numeral 13. The tool tip 12 is secured to 
the housing 13 by a coupling device, generally indicated 
by the numeral 14 whereby the tool tip is rigidly con 
nected to a generator within the housing 13. The con 
struction and operation of the assembly thus provided, 
except for the coupling between the tool tip and the 
handpiece is described in detail in the above mentioned 
copending application. In use, the dental instrument is 
grasped by the ?ngers of the user in the general area of 
the numeral 16 manually to guide the tool tip 12 into 
engagement with the teeth for the purpose of removing 
calculus. 

In the preferred form of the invention the tool tip end 
17 is unsharpened. In this respect the instrument and 
method of this invention has a very distinct advantage 
over the dental instrument shown and described in the 
above mentioned application. Difficulty has been en 
countered in ?nding materials which will withstand cut 
ting hard calculus without becoming dull so rapidly that 
the dentist is confronted with the necessity of sharpening 
the tool tip at very frequent intervals. Various alloys have 
been experimented with including stainless steel and tung 
sten carbide and no complete solution of the problem 
has been found. When the calculus is removed with a 
dull tool tip by a chattering or chipping action the tool 
requires little attention, and for the most part, the major 
reason for removing the tool tip is to replace it with a 
tip of different con?guration for reaching tooth surfaces 
not accessible by the tip shown. Actually in practice the 
tip end 17 may be used between teeth but for the most 
part the tool is applied to the teeth at a point removed 
from the tool tip end 17, that is, at any point along the 
tool 12, from the tip end 17 substantially to the node of 
vibration. 
Mounted on and carried by the handpiece is a leaf 

spring 18 which is preferably bent as shown, and com 
prises a straight part 19, an angularly extending part 21 
and a straight part 22 which is adapted to engage the 
tool tip 12. While I have shown a particular shape of 
spring, this is of no particular importance. The spring 
should not be too lax or too stiff. It should have a 
resiliency such that the vibrations of the tip will induce 
a bouncing of the spring on the tip. 

Secured to the spring as by rivet 23 is a counterweight 
24 located preferably at the outboard end of the spring 
18. The purpose of the counterweight is to increase the 
amplitude of movement of leaf spring 18 as the tip 
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vibrates against it. However, the counterweight is not en 
tirely necessary or, if desired, the spring itself may be 
heavier at its outboard end. 
A plate 26, bent as shown, is superimposed over the 

spring 18 and has a threaded end 27. As compared to the 
spring 18, the plate 26 is relatively stiff, but still should 
preferably have some resiliency. A thumb piece 218 hav 
ing a knurled head 29 for actuation by the thumb and 
?ngers of the user is threaded, as shown at 31, into the 
threads 27 of the plate 26. 

In the position of the parts shown in FIG. 1, the 
spring at the point 32 is out of engagement with the tool 
tip at the point 33. As shown in FIG. 1, the end 34 of 
the ?nger piece 28 engages the spring 18 at 36. Men the 
?nger piece 28 is threaded downward, it pushes the 
spring 18 into engagement with the tool tip so that the 
point 32 of the spring engages the tool tip at the point 33. 
The pressure engagement of the spring 18 with the 

tool tip 12 is a variable amount and may be varied to 
suit the user of the handpiece. In general, a heavy pres 
sure of the spring on the tool tip will tend to dampen down 
the vibrations of the tool tip, while a decrease in pres 
sure of the spring on the tool tip will allow for increased 
vibration of the tool tip. Each user of the instrument may 
select the pressure at which he desires to operate and in 
normal use he will desire to vary this pressure as need 
may arise. 
The spring 18 is riveted to the plate 26 at 41 and is 

secured to the end of the handpiece by a ?xture generally 
indicated by the numeral 42. The ‘?xture comprises a 
somewhat elliptical band 43 having a threaded opening 
44 into which a threaded ?nger piece 46 is inserted. 
A collar 47 lies interiorly of the band 43 and is pref 

erably somewhat resilient. The collar 47 has a gap 48 
through which the end of the ?nger piece projects to 
engage the end of the housing 13 as shown at 49. A sec 
ond rivet 41 extends through the plate 26 and the spring 
18 or the parts are spotwelded at this point. By the means 
shown, the spring 18 and plate 26 assembly may be rigid 
ly connected to the outer end of the handpiece and upon 
releasing the ?nger piece 46, the entire unit may be 
slipped off the end of the handpiece. The collar 47 has 
a pair of ears or struck up elements 50 (FIG. 2) on each 
side thereof which slidably embrace the spring 18. Upon 
loosening the ?nger piece 46, the spring and plate as 
sembly 18 and 26 may be shifted in the ?xture longi 
tudinally of the handpiece. 

Nodes and anti-nodes of vibration are produced in 
the tool tip and its associated oscillating bar as fully 
described in the above mentioned copending application 
and issued patent. Since at a node of the tool tip there 
is no vibration, the point 33 at which the spring engages 
the tool tip should be spaced from the node. This spac 
ing of the point of application of the spring may be 
any desired amount, although it will be understood that 
the amplitude of vibration of the tool tip existing at 
various points along the tool tip will be a variable. Since 
the spring at the point 32 engages the tool tip at the point 
33, and the point 33 not being a node of vibration, the 
spring, when in engagement with the tip, will modify the 
vibrations of the tool tip. 
As described in the above mentioned application, the 

tip 17 of the tool vibrates normal to the plane of the 
paper. The point 17 may vibrate in a straight line, or 
may describe an ellipse or any other pattern of vibration. 
However, it is a line vibration constantly repeating itself. 
Likewise at the point 33, as indicated by the dotted circle 
and the center point thereof, the tool tip vibrates normal 
to the plane of the paper. This vibration likewise is in 
a straight line, ellipse or other con?guration. However, 
it is a line vibration which is constantly repeated. If, for 
example, point 33 is vibrating laterally in a straight line 
motion normal to the plane of the paper, and the spring 
18 at the point 32 is parallel to this plane, no distortion 
of the normal plane of vibration of the point 33 of the 
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4 
tool will occur. The point 33 of the tool will merely 
move or slide over the surface of the spring and will not 
modify the action of the tool tip in the manner desired. 
Consequently the plane of the spring must extend at an 
angle to the plane of vibrations of the tool tip. 
The above may be accomplished in a number of dif 

ferent ways. For example, the spring plate assembly may 
be clamped to the handpiece body at an angle to the 
plane of vibrations of the tool tip. This method of ob 
taining angularity between the planes may require a 
somewhat different bend con?guration of the spring than 
that shown. Preferably the plane of the spring with re 
spect to the plane of vibration of the tool tip is ?xed 
positively so that no matter how the plate assembly is 
clamped to the end of the body of the handpiece, these 
planes with which we are concerned will be at an angle 
to each other. 
The above construction is illustrated in FIG. 3 which is 

a sectional view taken substantially on the line 3—3 of 
FIG. 1 in the direction indicated by the arrows. This 
view shows the spring 18 and its straight part 19. It shows 
the nut 51 by which the tool tip is coupled to the hand 
piece. This view also shows the adjusting screw 29 for 
placing a variable tension on the spring 18 and the plate 
26. 
As shown in this view, the inboard end of the tool tip 

12 has a ?at surface 52 which mates with a ?at surface 
53 formed on the end of the oscillating bar 54 fully 
described in the above mentioned copending application. 
It will be appreciated that when these two surfaces are 
mated together and the nut 51 threaded tightly, surfaces 
52 and 53 will be rigidly clamped together. In FIG. 3 I 
have indicated by the double arrowed line A the plane of 
vibrations of the tool tip. The surfaces 52 and 53 de?ne a 
plane which is at an angle, in this case of approximately 
45° to the plane of vibrations of the tip as indicated by 
the arrows A. If desired, the surfaces 52 and 53 may be 
corrugated or otherwise con?gurated as long as the gen 
eral plane thereof is out of the plane of vibrations indi 
cated by the doubled ended arrows A. 

Without the spring being in engagement with the tool 
tip, free vibration of the tip will trace the same path each 
cycle (a straight line, ellipse or whatever the pattern of 
vibrations the vibration generator is designed for. How 
ever, the vibrations will be in a straight line, the line 
vibrations being indicated in FIG. 4 by the straight black 
line. With the spring engaging the tool tip at a point off 
the node thereof and with the angular relation of the 
plane 52-53 with respect to the plane of vibration of the 
tool tip, the tip will trace essentially the same path as 
before, except that it is not precisely a line path. The 
resulting path is an area trajectory rather than a line tra 
jectory. With the spring in engagement with the tool tip, 
the vibrations become somewhat “fuzzy” and are indi 
cated by the cross section lines in FIG. 4. The effect of 
the spring may be observed by eye, by looking at the tip 
under a microscope or by feeling the tip and noting a 
“fuzziness” to the wiggle of the tip. The virbations may 
be characterized as a random wiggle or oscillation of the 
tool tip. It may be observed by instrument by noting the 
oscilliscope pattern of the tip motion which becomes a 
fatter trace as indicated by the cross sectional area of 
FIG. 4. 

‘While I have shown and described the preferred form 
of mechanism of my invention and the method thereof, it 
will be apparent that various modi?cations and changes 
may be made therein, particularly in the form and rela 
tion of parts, without departing from the spirit of my in 
vention as set forth in the appended claims. 
What is claimed is: 
1. A dental instrument comprising, in combination: a 

handpiece having a portion adapted to be grasped by the 
?ngers of the user; a tip for application to the teeth and 
having an inner end connected to the handpiece and an 
unsharpened outer end; vibrating means for imparting vi 
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brations to the tip in a line pattern of vibrations; a spring 
carried by the handpiece; and means for selectively ad 
justing the tension of the spring for modifying said vibra 
tions to produce random vibrations in the tip. 

2. A dental instrument as set forth in claim 1 wherein: 
the spring is engaged with the tip at a point intermediate 
its outer end and the handpiece. 

3. A dental instrument as set forth in claim 1 wherein: 
the tip is removably connected to the handpiece; the vi 
brating means is located in the handpiece and operative 
for imparting sonic vibrations to the tip in said line pat 
tern of vibrations; and the spring is external of the hand 
piece and engages the tip as it vibrates. 

4. A dental instrument as set forth in claim 1 wherein: 
the tip includes a shank and a longitudinal extent de?n 
ing a longitudinal plane with the shank; and including a 
surface on the handpiece; a surface on the shank at the 
inner end of the tip for engaging the handpiece surface; 
said surfaces being complementary and being at an angle 
to said longitudinal plane. 

5. A dental instrument for removing calculus from 
teeth and comprising: a handpiece adapted to be grasped 
by the user; a tip carried by the handpiece; the tip and 
handpiece arranged so that the tip may be guided into 
engagement with calculus on the teeth; vibrating means 
for imparting vibrations to the tip; and means mounted 
on the handpiece and engaged with the tip for modifying 
said vibrations to provide random vibrations in the tip 
to produce a bouncing of said tip against the calculus to 
remove calculus from the teeth by a chipping action on 
the calculus as distinguished ‘from a cutting action. 

6. A dental instrument as set forth in claim 5 wherein: 
the tip includes a shank extending from the inner end; 
said vibrating means is disposed in the handpiece and 
arranged to vibrate the tip in a plane; and the last-men 
tioned means includes a spring having an effective point 
of contact with said tip at a point between its outer end 
and the shank for modifying the imparted vibrations; the 
axis of said shank and the effective point of contact de 
?ning a plane at an angle to said plane of vibrations of 
the tip. 

7. A dental instrument for removing calculus from the 
teeth comprising, in combination: a tip; means for mount 
ing said tip so that it may be guided into engagement 
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with the calculus to be removed; means for imparting 
sonic vibrations to said tip in a line pattern of vibrations; 
and means comprising a spring adjustably bearing against 
said tip for modifying said line pattern of vibrations to 
produce a bouncing of said tip against said calculus to 
remove calculus from the teeth by a chipping action as 
distinguished from a cutting of the calculus. 

8. A dental instrument as set forth in claim 7 wherein: 
said means for imparting sonic vibrations to said tip pro 
duces a node of said pattern of vibrations; and said spring 
adjustably bears against said tip at a point other than said 
node. 

9. A dental instrument comprising, in combination: 
(a) a handpiece having a portion thereof adapted to 
be grasped by the ?ngers of the user; 

(b) a tip carried by said handpiece adapted to be 
guided into engagement with the teeth by the ?ngers; 

(c) means in the handpiece for imparting vibrations to 
the tip in a pattern of vibrations, said tip having a 
node of vibrations; 

(d) a spring carried by said handpiece and extending 
along the tip adjacent thereto; and 

(e) selectively adjustable means for applying pressure 
on the spring to adjustably engage the spring with 
the tip at a point out of registry with said node with 
a yielding force which modi?es said pattern of vibra 
tions to produce random vibrations in the tip. 

10. A dental instrument as set forth in claim 9 includ 
ing: a counterweight adjacent the outer end of the spring. 

11. A dental instrument as set forth in claim 9 wherein: 
said tip has a plane of vibrations; and the plane of said 
spring being at an angle to the plane of said vibrations. 

12. A dental instrument as set forth in claim 11 includ 
ing: a counterweight adjacent the outboard end of said 
spring. 
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