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[57] ABSTRACT

A dental appliance having an elongated hollow body
including a tubular handle and a tubular extension. The
extension has at its forward end a recessed forward end
formation defining a forwardly opening recess. A clo-
sure mates with the forward end formation on the recess
on a mating plane generally transverse to the axis of the
bore in the extension. The recessed forward end forma-
tion of the extension and the closure define a chamber at
the forward end of the extension when the closure is
applied. The bore in the extension is accessible from the
forward end of the extension when the closure is away
from the forward end of the extension for assembly of

the apphance.

14 Claims, 1 Drawing Sheet




U.S. Patent July 18, 1995 Re. 34,997

8. ' Z
/52 N
/8 4
& 78 2 A ) J- - - _? S I
FIJ\IIIIIII!E-. \ a ’ —" _

i g L
).Eﬂf\\ =12 </

‘, (tla'ﬂ? /r/I//IIIﬂI//// — * —

-

/’(4 bs ’/JII/I/////I// _

22
g
/& 302 20




Re. 34,997

1
DENTAL APPLIANCE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

This invention relates to a dental appliance and more
specifically, to a dental prophylaxis angle which opens
forwardly to provide access to the appliance interior,
thereby facilitating assembly. The invention is also di-
rected to a method for assembling a dental appliance.

Dental appliances of this nature typically include a
hollow head on the end of an elongated, hollow body.
A drive shaft within the body drives a rotor in the head
of the appliance. At the rearward end of the appliance,
i.e., the end remote to the head, the drive shaft i1s driven
by a drive mechanism. These appliances are often cum-
bersome to assemble and include components which are
difficult to manufacture. Additionally, these apphiances
are commonly constructed of lightweight, inexpensive
plastic so that they are disposable and may be discarded
after use, thus obviating the expense and inconvenience
of sterilization. Inexpensive plastic materials, however,
do not lend themselves to use in connection with a
dental appliance which is sturdy and easily assembled
and which operates smoothly and consistently.

SUMMARY OF THE INVENTION

It is an object of this invention, therefore, to provide
an improved dental appliance, more particularly, to
provide an improved prophylaxis angle which is easily
assembled, of sturdy construction and which operates
smoothly and consistently. It is a further object to pro-
vide such an appliance which is disposable and con-
structed of plastic materials, the components of which
may be manufactured easily and inexpensively. It is a
still further object to provide a method for assembling a
dental apphance.

Briefly, therefore, the invention is directed to a dental
appliance which has an elongated hollow body com-
prising a tubular handle and a tubular extension extend-
ing from the handle at one end thereof. The extension
has a bore therethrough from the end thereof at the
handle to its other end constituting its forward end. The
extension has at its forward end a recessed forward end
formation defining a forwardly opening recess. The
appliance also has a closure for the forwardly opening
recess mating with the forward end formation on the
recess. The recessed forward end formation of the ex-
tension and the closure define a chamber at the forward
end of the extension when the closure is applied to the
recessed forward end formation. The closure mates
with the forward end formation on a plane generally
transverse to the axis of the bore in the extension. The
appliance has a rotor rotatable in the chamber on an axis
transverse to the axis of the bore. A drive shaft extend-
ing through the bore has a forward end in said chamber.
A gear on the forward end of the drive shaft mates with
a gear on the rotor.

The invention is further directed to a dental apphance
which has an elongated hollow body comprising a tubu-
lar handle and a tubular extension extending from the
handle at one end thereof. The extension has a bore
therethrough from the end thereof at the handle to its
other end constituting its forward end. The extension
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has at its forward end a recessed forward end formation
defining a forwardly opening recess. The appliance also
has a closure for the forwardly opening recess mating
with the forward end formation on the recess. The
recessed forward end formation of the extension and the
closure define a chamber at the forward end of the
extension when the closure is applied to the recessed
forward end formation. The closure mates with the
forward end formation on a plane generally transverse
to the axis of the bore in the extension. The appliance
has a rotor rotatable in the chamber on an axis trans-
verse to the axis of the bore. A drive shaft extending
through the bore has a forward end in said chamber. A
gear on the forward end of the drive shaft mates with a
gear on the rotor. The gear on the forward end of the
drive shaft is of larger diameter than the drive shaft and
the bore and engages the forward end of the extension
to hold the drive shaft against rearward movement In
the bore. The bore in the extension is accessible from
the forward end of the extension when the closure and
the rotor are away from the forward end of the exten-
sion for assembly of the appliance by insertion of the
drive shaft with its gear thereon in the bore from the
forward end of the extension. The rotor is placed in the
recess and the gear on the rotor mates with the gear on
the drive shaft. The closure is secured to the forward
end formation to house the rotor in said chamber.

Other objects and features of the invention will be in
part apparent and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation of the assembled dental
appliance of the invention.

FIG. 2 is an end view from the forward end of the
dental appliance, open for assembly.

FIG. 3 is a partial side elevation of the dental apph-
ance, open for assembly.

FIG. 4 is longitudinal section of the assembled dental
appliance.

FIG. 5§ is a side elevation of the rotor of the dental
appliance, partly in section.

FIG. 6 is a side elevation of an alternative embodi-
ment of the dental appliance of the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 1, there is indicated at 1 an elon-
gated hollow body of the dental appliance of the mnven-
tion. The appliance includes tubular handle 2 and tubu-
lar extension 3 extending forwardly from handle 2.
Formation 4 is positioned at the forward end of tubular
extension 3 and as shown in FIG. 2, is a recessed end
formation which forwardly opens and defines a for-
wardly opening recess indicated generally at S. As
shown in FIG. 2, formation 4 has a rim 4A at its forward
end. Because this recessed end formation opens forwardly,
access is provided to the interior of the tubular extension.
As will be seen hereinbelow, such access advanta-
geously facilitates assembly of the apphance.

At 9 is indicated a closure, shown in its secured,
closed position applied to end formation 4 in FIGS. 1
and 4 and in its open, unapplied, unsecured position
away from formation 4 in FIGS. 2 and 3. As shown in
FIG. 2, closure 9 has a rim 94. When closure 9 1s in 1ts
unapplied position, access to bore 10 of the tubular
extension is provided. Closure 9 is movable between
secured and unsecured positions and, at the user’s op-
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tion, may be a separate piece from, or integral with
formation 4. In the preferred embodiment, closure 9 is
integral with formation 4 and attached thereto by means
of hinge 12. In this embodiment, body 1, which includes
formation 4, hinge 12 and closure 9 are integral, prefera-
bly co-molded as a single plastic construction of a mate-
rial such as Lexan available from General Electric Co.
Co-molding of the closure, hinge and body as a single
piece facilitates assembly of a sturdy, smoothly operat-
ing appliance.

The longitudinal axis of the bore is indicated at A in
FIG. 3. The rim 94 of Closure 9 mates with the rim 44
of formation 4 along the plane including axis B, which is
transverse to axis A, the longitudinal axis of the bore
extending through body 1 and extension 3. In this em-
bodiment the mating plane is perpendicular to axis A,
but other embodiments of the invention provide for
mating of the closure with the forward end formation
on a plane which is generally transverse, but perhaps
not perpendicular, to axis A. These other embodiments
are mncluded among those embodiments in which the
mating plane is angled to a degree about one or more of
a number axes intersecting the transverse plane, such as
axis B and/or the axis perpendicular to axis A and per-
pendicular to axis B. The degree to which the mating
plane may be angled must not be such, however, that
access to bore 10 of the tubular extension is significantly
restricted when closure 9 is away from formation 4. For
example, if it is decided to angle the mating plane about
axis B from 1ts position illustrated in FIG. 3, it should be
angled less than 90°, preferably less than about 60°,
more preferably less than about 45°, (see FIG. 6) and
most preferably less than about 30°.

F1G. 4 illustrates that when closure 9 is in its closed,
secured position, applied to formation 4, closure 9 and
the forwardly opening recess § (FIG. 2) defined by
recessed end formation 4 cooperate to define chamber
15 at the forward end of tubular extension 3. Latch
means, specifically, latch elements 18 and recesses 19 on
the periphery of the forwardly opening end formation
and closure, respectively, matingly cooperate to se-
curely latch closure 9 to forwardly opening recessed
end formation 4 by snap interengagement upon applica-
tion of closure 9 thereto. Although the illustrated em-
bodiment has two elements and mating recesses, other
embodiments of the invention include one such element
or three or more such elements. Still other embodiments
of the invention provide for securement of the closure
to the end formation by means other than latch means,
including adhesive and other fastening means. It is also
contemplated that the closure may be a separate piece
from the forward end formation. In such embodiments,
it may be desirable to space a plurality of latch elements
around the periphery of the closure. The securement
means selected may provide for permanent securement
of the closure to the end formation or may provide for
releasable securement, depending on whether it is desir-
able to be able to access to the chamber and bore subse-
quent to initial assembly. Certain types of securement
means which provide for permanent attachment may
result in a sturdier and smoother operating appliance
than their releasable counterparts.

Drive shaft 20 is positioned within body 1 along bore
axis A and includes gear 22 on the forward end thereof.
As shown in FIG. 4, when the appliance is in assembled
condition, the forward end of drive shaft 20 extends into
chamber 15. In this particularly preferred embodiment,
gear 22 1s of larger diameter than the drive shaft and the
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bore and engages the forward end of tubular extension
3 to hold the drive shaft against rearward movement in
the bore. Drive shaft 20 also includes bearings 40 and 41
for facilitating smooth rotation of the drive shaft within
the bore. Chamber 15 houses rotor 16 such that gear 22
on the drive shaft mates with gear 24 on the rotor.
Gears 22 and 24 are shown here as Gleason type gears
but may be other bevel or other type gears. Drive shaft
20 1s driven at its rearward end and thereby drives rotor
16 which is rotatable in the chamber. Rotor 16 and
drive shaft 20 are preferably molded from a plastic
material such as Celcon available from Celanese Corp.

In FIG. § 1s shown rotor 16 in its preferred embodi-
ment, having shoulder 26, shaft 27, button 28, shank 29,
extension 30, and upper shank 31. The rotor may also be
a burr or include another dental tool to be rotatably
driven such as a brush. Button 28 is shaped to receive
and retain rubber prophylaxis cup 32 by snap engage-
ment. Rotor 16 may also be configured to receive a
prophylaxis cup by screw type attachment or other-
wise. Shelf 27 bears on closure 9 and end formation 4
and supports cup 32 as shown in FIGS. 1 and 4. Shelf 27
prevents downward movement, and shoulder 26 pre-
vents upward movement, of the rotor relative to the
chamber. Shank 29 is slightly tapered so that its upper
portion accepts any forward load which may be applied
via drive shaft 20. The upper portion of shank 29, unlike
its lower portion, advantageously travels in the same
direction as that area of gear 22 which it contacts. Ex-
tension 30 extends into a recess cooperatively formed
by semicircular recesses 36 and 37 upon application of
closure 9 to end formation 4. Smooth, sturdy rotational
operation of the rotor is facilitated by the positioning of
extension 30 in this cooperatively formed recess.

In assembling this dental appliance, body 1 is pro-
vided in its condition where closure 9 is away from
formation 4. In the embodiment shown in FIGS. 2 and
3, for example, the closure is hingedly opened providing
access to the bore and to the forwardly opening recess
defined by formation 4. With formation 4 opening for-
wardly, drive shaft 20 is readily inserted into bore 10 at
the forward end of the body. Drive shaft 20 is inserted
to a depth whereby gear 22 engages the forward end of
extension 3. Rotor 16 is placed in the forwardly opening
recess such that its gears 24 mate with the gears 22 of
the drive shaft. Extension 30 of the rotor is placed
against semicircular recess 36 and upper shank 31 is
placed against semicircular recess 38. Closure 9 is ap-
plied to recessed and formation 4, thus defining a cham-
ber which houses the rotor. The rotor axis is generally
coincident with the plane on which the rim face 94 of the
closure mates in abutting relationship with the rim face 44
of the end formation. Semicircular recess 36 mates with
semicircular recess 37, and semicircular recess 38 mates
in directly opposed relationship with semicircular recess
39 to form cylindric openings constituting bears for the
rotor. The closure, rotor and drive shaft are secured in
place by securement of the closure to the end formation
of the extension. Rubber prophylaxis cup 32 is then
snapped onto bution 28.

In view of the above, it will be seen that the several
objects of the invention are achieved.

Although specific examples of the present invention
and its application are set forth herein, it is not extended
that they are exhaustive or limiting of the invention.
These illustrations and explanations are intended to
acquaint other skilled in the art with the invention, its
principles, and its practical application, so that others
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skilled in the art may adapt and apply the invention in
its numerous forms, as may be best suited to the require-
ments of a particular use.
What is claimed is:
1. A dental appliance comprising:
an elongated hollow body comprising a tubular han-
dle and a tubular extension extending from the
handle at one end thereof, the extension having a
bore therethrough from the end thereof at the han-
dle to its other end constituting its forward end, the
extension having at its forward end a recessed for-
ward end formation defining a forwardly opening
recess;
a closure for said recess mating with said recessed
forward and formation on said recess:
said recessed forward end formation of the extension
and said closure defining a chamber at said forward
end of the extension when said closure is applied to
said recessed forward end formation;
a rotor rotatable in the chamber on an axis transverse
to the axis of the bore;
a dnve shaft extending through said bore having a
forward end in said chamber;
a gear on the forward end of the drive shaft mating
with a gear on the rotor;
said end formation and closure being formed with coop-
erable semicircular bearing recesses which mate in
directly opposed relationship on opposite sides of a

plane generally transverse with respect to the axis of

said bore in the extension to provide generally cylin-
dric bearing means for the rotor when the closure
mates with said end formation.

2. The dental appliance of claim 1 wherein said clo-
sure mates with said forward end formation on 2 plane
generally transverse to the axis of said bore in the exten-
sion.

3. [ The dental appliance of claim 2] A4 dental appli-
ance comprising:

an elongated hollow body comprising a tubular handle
and a tubular extension extending from the handle at
one end thereqf, the extension having a bore there-
through from the end thereof at the handle to its other
end constituting its forward end, the extension having
at its forward end a recessed forward end formation
defining a forwardly opening recess;

a closure for said recess mating with said recessed for-
ward end formation on said recess on a plane gener-
ally transverse to the axis of said bore in the extension;

said recessed forward end formation of the extension and
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said closure defining a chamber at said forward end of 50

the extension when said closure is applied to said
recessed forward end formation;

a rotor rotatable in the chamber on an axis transverse to
the axis of the bore;

a drive shaft extending through said bore having a for-
ward end in said chamber;

a gear on the forward end of the drive shaft mating with
a gear on the rotor wherein the gear on the forward
end of the drive shaft is of larger diameter than the
drive shaft and the bore and engages the forward
end of the extension to hold the drive shaft against
rearward movement in the bore;

the bore in said extension being accessible from the
forward end of the extension when the closure and
the rotor are away from the forward end of the
extension for assembly of the appliance by insertion
of the drive shaft with its gear thereon in the bore
from the forward end of the extension, followed by

33

65

6

placement of the rotor in said recess and mating of
the gear on the rotor with the gear on the drive
shaft, and then followed by securement of the clo-
sure to the forward end formation to house the
rotor in said chamber;

said end formation and closure being formed with coop-
erable semicircular bearing recesses which mate on
opposite sides of a plane generally transverse with
respect to the axis of said bore in the extension to
provide generally cylindric bearing means for the rotor
when the closure mates with said end formation.

[ 4. The dental appliance of claim 2 wherein the elon-

gated hollow body is molded of plastic in one piece. ]

LS. The dental appliance of claim 2 further compris-
ing] A dental appliance comprising:

an elongated hollow body comprising a tubular handle
and a tubular extension extending from the handle at
one end thereof, the extension having a bore there-
through from the end thereof at the handle to its other
end constituting its forward end, the extension having
at its forward end a recessed forward end formation
defining a forwardly opening recess;

a closure for said recess mating with said recessed for-
ward end formation on said recess on a plane gener-
ally transverse to the axis of said bore in the extension;

said recessed forward end formation of the extension and
said closure defining a chamber at said forward end of
the extension when said closure is applied to said
recessed forward end formation,

a rotor rotatable in the chamber on an axis transverse to
the axis of the bore;

a drive shaft extending through said bore having a for-
ward end in said chamber;

a gear on the forward end of the drive shaft mating with
a gear on the rotor; and

a hinge whereby the closure is hinged to the end
formation;

said end formation and closure being formed with coop-
erable bearing recesses which mate to provide gener-
ally cylindric bearing means for the rotor when the
closure mates with said end formation.

6. The dental appliance of claim 5 wherein the body,

closure and hinge are molded of plastic in one piece.

7. The dental apphance of claim é wherein the rotor
extends through an opening at one side of the chamber
and the hinge is at another side of the chamber.

I 8. The dental appliance of claim 2 wherein the end
formation and closure are formed with semicircular
recesses which mate when the closure is in place to
provide cylindric openings constituting bearings for the
rotor. |}

9. A dental appliance comprising:

an elongated hollow body comprising a tubular handle
and a tubular extension extending from the handle at
one end thereof, the extension having a bore there-
through from the end thereof at the handle to its other
end constituting its forward end, the extension having
at its forward end a recessed forward end formation
defining a forwardly opening recess;

a closure for said recessed mating with said recessed
forward end formation on said recess on a plane gen-
erally transverse to the axis of said bore in the exten-
sion;

said recessed forward end formation of the extension and
said closure defining a chamber at said forward end of
the extension when said closure is applied to said
recessed forward end formation;
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a rotor rotatable in the chamber on an axis transverse to
the axis of the bore;

a drive shaft extending through said bore having a for-
ward end in said chamber;

a gear on the forward end of the drive shaft mating with
a gear on the rotor wherein the gear on the forward
end of the drive shaft is of larger diameter than the
drive shaft and the bore and engages the forward end
of the extension to hold the drive shaft against rear-
ward movement in the bore;

the bore in said extension being accessible from the
forward end of the extension when the closure and the
rotor are away from the forward end of the extension
for assembly of the appliance by insertion of the drive
shaft with its gear thereon in the bore from the for-
ward end of the extension, followed by placement of
the rotor in said recess and mating of the gear on the
rotor with the gear on the drive shaft, and then fol-
lowed by securement of the closure to the forward end
formation to house the rotor in said chamber;

said end formation and closure being formed with coop-
erable bearing recesses which mate to provide gener-
ally cylindric bearing means for the rotor when the
closure mates with said end formation; and

[ The dental appliance of claim 2 further compris-
ing] at least one latch means for latching the clo-
sure to the end formation.

10. The dental appliance of claim 9 wherein said

closure is latched to said end formation by snap interen-
gagement.

11. The dental appliance of claim [2] 3 wherein the
rotor comprises a button for retention of a prophylaxis

cup thereon.

12. A dental appliance comprising:

an elongated hollow body comprising a tubular han-
dle and a tubular extension extending from the
handle at one end thereof, the extension having a
bore therethrough from the end thereof at the han-
dle to its other end constituting its forward end, the
extension having at its forward end a recessed for-
ward end formation defining a substantially for-
wardly opening recess, said end formation having a
forwardly facing rim face at its forward end lying in a
plane generally transverse with respect to the axis of
said bore in the extension ;

a closure for said recess having a rearwardly facing rim
face mating in abutting relationship with the for-
wardly facing rim face of said forward end forma-
tion on said generally transverse plane when the clo-
sure is applied to said recessed forward end formation,
[a plane which is angled less than 45° from the
plane which is perpendicular to the axis of said
bore in the extension];

said recessed forward end formation of the extension
and said closure defining a chamber at said forward
end of the extension when said closure is apphied to
said recessed forward end formation;

a rotor rotatable in the chamber on an axis transverse

to the axis of the bore, said rotor axis being generally 60

coincident with the plane on which the rearwardly
Jfacing rim face of the closure and the forwardly facing
rim face of the extension mate in abutting relation-
ship;

a drive shaft extending through said bore having a
forward end in said chamber; and

a gear on the forward end of the drive shaft mating
with a gear on the rotor.

8
[13. The dental appliance of claim 12 wherein said

closure mates with said forward and formation on a
plane which is angled less than 30° from the plane
which i1s perpendicular to the axis of said bore in the

5 extension. }
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14. A dental appliance comprising:

an elongated hollow body comprising a tubular han-
dle and a tubular extension extending from the
handle at one end thereof, the extension having a
bore therethrough from the end thereof at the han-
dle to its other end constituting its forward end, the
extension having at its forward end a recessed for-
ward end formation defining a forwardly opening
TeCess;

a closure for said recess mating with said forward end
formation on said recess on a plane generally trans-
verse to the axis of said bore in the extension;

a hinge whereby the closure is hinged to the forward
end formation;

said recessed forward end formation of the extension
and said closure defining a chamber at said forward
end of the extension when said closure is applied to
said recessed forward end formation;

a rotor rotatable in the chamber on an axis transverse
to the axis of the bore;

a drive shaft extending through said bore having a
forward end in said chamber;

a gear on the forward end of the drive shaft mating
with a gear on the rotor, the gear on the forward
end of the drive shaft being of larger diameter than
the drive shaft and the bore for engagement of the
forward end of the extension to hold the drive shaft
against rearward movement in the bore;

the bore in said extension being accessible from the
forward end of the extension when the closure and
the rotor are away from the forward end of the
extension for assembly of the appliance by insertion
of the drive shaft with its gear thereon in the bore
from the forward end of the extension, followed by
placement of the rotor in said recess and mating of
the gear on the rotor with the gear on the drive
shaft, and then followed by securement of the clo-
sure to the forward end formation to house the
rotor in said chamber.

15. The dental appliance of claim 14 wherein the

body, hinge and closure are molded of plastic 1n one
piece.

16. The dental appliance of claim 15 wheremn said

s closure mates with said forward end formation on a
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plane which is perpendicular to the axis of said bore in
the extension.

17. A dental appliance comprising:

an elongated hollow body comprising a tubular handle
and a tubular extension extending from the handle at
one end thereof, the extension having a bore there-
through from the end thereof at the handle to its other
end constituting its forward end, the extension having
at its forward end a recessed forward end formation
defining a forwardly opening recess;

a closure for said recess mating with said recessed for-
ward end formation on said recess;

said recessed forward end formation of the extension and
said closure defining a chamber at said forward end of
the extension when said closure is applied to said
recessed forward end formation,

a rotor rotatable in the chamber on an axis transverse to
the axis of the bore;
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a drive shaft extending through said bore having a for- means for the rotor when the closure mates with said

. end formation,; and
ward end in said chamber; ~ . Ny : :
be said closure being hinged to said forward end formation

a gear on the forward end of the drive shaft mating with Jor movement between an open position in which the
a gear on the rotor; 5 closure is away from said forward end formation of

said end formation and closure being formed with coop- ;:e ;z;j:}fa :;:r:;:}s;;f:eoﬁgfefoiﬁgn;i?%:ﬁ:igﬁ;

erable bearing recesses which mate in directly opposed formation.

relationship to provide generally cylindric bearing * ¥ %
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