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[57] ABSTRACT

A dental instrument adapted to be used as a dental com-
pactor for condensing a thermoplastic material in the
extirpated root canal of a tooth. The dental compactor
instrument is formed with a tapered shank or working
portion having at least two helical flutes defining at
least two continuous helical shoulders. A helical periph-
eral land extends between adjacent helical flutes at the
periphery of the shank. The shoulders have a neutral
rake angle at the periphery of the shank.

11 Claims, 2 Drawing Sheets
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Re. 34,430

1
DENTAL COMPACTOR INSTRUMENT

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.

The present invention relates to the field of dental
instruments and more particularly to compactor instru-
ments used in endodontia for obturating and compact-
ing an extirpated tooth root canal with a thermoplastic
material.

The obturating (filling) of a stripped (expirated) tooth
root canal can be a technically difficult and delicate
procedure. The extirpated tooth root canal must be
filled in a homogenious three-dimensional manner with-
out voids in order to prevent leakage or communication
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between the root canal and the surrounding tissues of ,,

the tooth.

In the typical or traditional procedure of obturating a
tooth root canal, strand-like pieces of a thermoplastic
matenial, conventionally gutta percha, known as points,
are inserted into a stripped tooth root canal. These gutta
percha points are physically compacted by small manu-
ally actuated instruments known as “‘pluggers” and
“spreaders”, or by machine driven “compactors”.

While the known compactors provide excellent re-
sults when operated by a skilled endodontist, misuse can
damage the root canal walls and excessive and misd-
rectied pressure can be developed which will cause the
thermoplastic matenal to breech the apical foramen or
to result 1n failure to fill side canals.

An object of the present invention is to provide a
compactor mstrument which 1s of improved flexibility
so as to reduce the forces exerted on the wall of the
stripped tooth root canal.

It 1s another object of the present invention o pro-
vide a compactor instrument which more accurately
tracks the path of the stripped tooth root canal.

Yet another object of the present invention is to pro-
vide a compactor instrument which will not readily cut
into the wall of the root canal.

More particularly, the present invention provides a
dental compactor instrument for compacting a thermo-
plastic material in a tooth root canal, having a shank
terminating at a pilot end, and a tapered working por-
tion along at least a portion of the length of the shank.
The tapered working portion 15 formed with at least
two continuous helical flutes defining two continuous
shoulders. A helical land 1s defined at the periphery of
the working portion extending between adjacent flutes.
The juncture of the flute shoulders and land defines a
substantially neutral rake angle.

A more complete understanding of the present inven-
tion will be had by reference to the specification and
accompanying drawings wherein like numerals refer to
like parts throughout and in which:

F1G. 1 illustrates a side view of one embodiment of a
dental compactor instrument embodying features of the
present invention;

FI1G. 2 is an enlarged sectional view of the dental
compactor instrument as seen in the direction of arrows
2—2 1 FIG. §;

F1G. 3 1s a transverse cross-sectional view as seen in
the direction of arrows 3—3 in FIG. 1,
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FIG. 4 illustrates a side view of ancther embodiment
of a dental compactor instrument embodying features of
the present invention;

FIG. § is an enlarged sectional view of the dental
compactor instrument as seen in the direction of arrows
5—8§ in FIG. 4

FIG. 6 is a transverse cross-sectional view as seen in
the direction of arrows 6—6 in FIG. 4.

F1G. 7 1s a modified instrument along the lines of the
instrument shown in FIG. 4; and

F1G. B is a sectional view as seen along lines 8—8 In
FIiG. 7.

The Figures illustrate a dental instrument used as a
dental compactor for condensing a thermoplastic mate-
rial, such as gutta percha, in a stripped tooth root canal
upon rotation of the instrument.

With reference to FIGS. 1 through 3, the compactor
instrument, generally denoted as the numeral 10, has a
shank 12 and 2 working portion 14 which is tapered
along at least a portion of the length of the shank 12 to
a tapered pilot end 16. The shank 12 above the working
portion 14 is shown as being substantially cylindnical. A
fitting 18 1s attached to the upper cylindrical part of the
shank 12 which is adapted to mate with a chuck of a
dental handpiece (not shown).

As shown in FIGS. 1 and 2, two continuous helical
flutes 20A and 20B are formed in and along the working
portion 14 of the shank 12. Hereinafter, the flutes are
referred to as a first flute 20A and second flute 20B. The
second flute 20B originates at a location, denoted as the
numeral 22, 180° around the circumference of the shank
12 at the top end of the working portion 14 from the
origination region, denoted as the numeral 23, of the
first flute 20A. Each flute 20A and 20B 1s continuous
along the length of the working portion 14 to the pilot
end 16 of the shank 12 and are oppositely disposed 10
each other.

The first flute 20A and second flute 20B cooperate to
define a continuous helical land 24 at the periphery of
the working portion 14 of the shank 12 extending be-
tween flutes 20A an 20B.

The flutes should preferably be of uniform pitch and
of a constant width. The lands should preferably be at
least about 0.004 inches. However, the flutes may be
formed with a constant helix angle which will cause the
pitch to vary.

With reference particularly to FIG. 2, it can be more
clearly seen that the flutes 20A and 20B are each gener-
ally U-shaped in transverse cross-section of the flute.
That is, the first flute 20A has an arcusately concave wall
26A and the second flute 20B has an arcuately concave
wall 26B. The first flute 20A forms a helical shoulder
29A at the periphery of the shank 12, and the second
flute 20B forms a helical shoulder 29B at the peniphery
of the shank 12.

The intersection or juncture of each of the shoulders
29A and 29B with the land 24 at the periphery of the
working portion 14 of the shank 12 is blunt or dull so as
to provide smooth helical edges 30A and 30B, respec-
tively. Preferably, the edges are smoothly radiused.

MNow with reference to FIG. 3, there is shown a trans-
verse cross-sectional view of the working portion 14 of
the shank 12. The first flute 20A and second flute 20B
cooperate to define a web 34 therebetween. The web 34
has a first radial web clearance generally denoted as the
numeral 36A from land 24, and a2 second radial web
clearance, generally denoted as the numeral 36B from
the land 24. In transverse cross-section of the shank 12,
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both the wall 26A of the first flute 20A and wall 26B of
the second flute 20B defining the walls of the web 34,
are generally concave relative to the periphery of the
shank 12. The flute wall 26A of the first flute 20A inter-
sects the periphery of the shank 12 in two regions each
denoted by the letter “A’” immediately adjacent the
shank periphery at an angle of substantially 90 degrees
to the tangent of the shank periphery to form what 1s
commonly referred to as a substantially zero or neutral
rake angle flute. As shown, each region “A” lays sub-
stantially on a radius of the shank 12. The flute wall 26B
of the second flute 20B also intersects the periphery of
the shank 12 in two regions each denoted by the letter
“B” immediately adjacent the shank periphery at an
angle of substantially 90 degrees to the tangent of the
shank periphery to form what is commonly referred to
as a zero or neutral rake angle flute. As shown, each
region “B” lays substantially on a radius of the shank 12.

With reference to FIGS. 4-6, there is illustrated a
dental compactor instrument 110 similar to the dental
compactor instrument 10 of FIGS. 1 through 3 in every
respect except that the tapered shank 112 of the instru-
ment 110 is formed with three continuous helical flutes
120A, 120B, and 120C along the tapered working por-
tion 114 of the shank 112. Hereinafter, the flutes are
referred to as first flute 120A, second flute 120B, and
third flute 120C. The first flute 120A, second flute 120B
and third flute 120C each originate at separate locations
equally spaced apart around the circumference of the
shank 112 at the top end of the working portion. Each
flute 120A, 120B and 120C is continuous along the
length of the working portion 114 to the pilot end 116 of
the shank 112.

The first flute 120A, second flute 120B, and third
flute 120C cooperate to define three continuous helical 35
lands 124 at the periphery of the working portion 114 of
the shank 112 extending between adjacent flutes.

The flutes should preferably be of uniform pitch and
of a constant width. The lands should preferably be at
least about 0.004 inches. Again, however, the flutes may 40
be formed with a constant helix angle.

With reference particularly to F1G. §, 1t can be more
clearly seen that the flutes 120A, 120B, and 120C are
each generally U-shaped in transverse cross-section of
the flute. That is, the first flute 120A has an arcuate 43
concave wall 126 A, the second flute 120B has an arcu-
ate concave wall 126B, and the third flute 120C has an
arcuate concave wall 126C. The first flute 120A forms
a helical shoulder 129A at the periphery of the shank
112, the second flute 120B forms a helical shoulder 129B
at the periphery of the shank 112, and the third flute
120C forms a helical shoulder 129C at the periphery of
the shank 112.

The intersection or juncture of each of the shoulders
129A, 129B, 129C with the lands 124 at the periphery of 55
the working portion 114 of the shank 112 is blunt or dull
so as to provide smooth helical edges 130A, 130B and
130C, respectively. Preferably, the edges are smoothly
radiused.

Now with reference to FIG. 6, there is shown a trans- 60
verse cross-sectional view of the working portion 114 of
the shank 112. The first flute 120A, second flute 120B
and a third flute 120C cooperate to define a web 134
therebetween. The web 134 has a first radial web clear-
ance generally denoted as the numeral 136A from the 65
land 124, a second radial clearance generally denoted as
the numeral 136B from the land 124, and a third radial
clearance generally denoted as the numeral 136C from
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the land 124. In transverse cross-section of the shank
112. the wall 126A of the first flute 120A, the wall 126B
of the second flute 120B, and the wall 126C of the third
flute 120C are each generally concave relative to the

s periphery of the shank 112. The wall 126A of the first

flute 120A intersects the periphery of the shank 112 in
two regions each denoted by the letter “A” immedi-
ately adjacent the shank periphery at an angle of sub-
stantially 90 degrees to the tangent of the shank periph-
ery to form what is commonly referred to as a substan-
tially zero or neutral rake angle flute. As shown, each
region “A” lays substantially on a radius of the shank
112. The wall 126B of the second flute 120B intersects
the periphery of the shank 112 in two regions each
denoted by the letter “B” immediately adjacent the
shank periphery at an angle of substantially 90 degrees
to the tangent of the shank periphery to form what is
commonly referred to as substantially zero or neutral
rake angle flute. As shown, each region “B” lays sub-
stantially on a radius of the shank 112. The wall 126C of
the third flute 120C intersects the periphery of the
shank 112 in two regions each denoted by the letter “C"
immediately adjacent the shank periphery at an angle of
substantially 90 degrees to the tangent of the shank
periphery to form what is commonly referred to as a
zero or neutral rake angle flute. As shown, each region
“C” lays substantially on a radius of the shank 12.

In order to increase the flexibility of the instrument
the roots of the flutes can be deeper in the areas in
which it is desired to increase flexibility. For example, a
No. 40 compactor can be made to have the flexibility of
a No. 20 compactor by adjusting the depth of the flutes
so that the core approximates that of the smaller sized
instrument. Thus, the flutes became deeper as they
progress up the shank. In addition to providing in-
creased flexibility, this provides somewhat increased
pressure for the thermoplastic filling matenal.

An example of such an instrument is shown as 110A
in FIGS. 7 and 8. The Figures are similar to FIGS. 4
and 5 and have been given the same reference numerals.
However, as will be noted by the broken lines 150, the
roots of the flutes become deeper as they progress up
the shank. Preferably, the included angle between the
taper of the working surface of the instrument and the
line of the roots of the flutes is from about 1° to 5°.
However, it can be varied outside of these limits to
obtain special flexibilities.

As shown in FIGS. 1, 4 and 7, the helical flutes are of
a left-handed twist so that when the compactor nstru-
ment is rotated in a right-handed direction, the shoul-
ders force the thermoplastic material outwardly of the
shank and downwardly toward the tip end of the shank.
However, it is contemplated that the flutes could follow
a right-handed twist if the direction of rotation is left-
handed.

The instrument, as concerns lengths, diameter tapers
and the like are of course governed by the ISQO stan-
dards and the U.S. government standards as the case
may be.

It has been found that the instruments descnbed
above when operated in the manner of those described
in U.S. Pat. Nos. 4,353,698 and 4,457,710, provide excel-
lent compaction both laterally and longitudinally.
Moreover, because of the construction which provides
a strong central web, the instruments have excellent
flexibility, improved path finding and bends in a long
smooth curve as compared to known instruments of this

type.
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The instruments in accordance with this invention
minimize abrasion on the canal walls and provide added
frictional action to plasticize the gutta percha. More-
over, the neutral rake and the U-shape provides excel-
lent control of the plasticized gutta percha and helps 5
insure the adequate obturation of side canals.

The foregoing detailed description is given primarily
for understanding of the invention and no unnecessary
limitations are to be understood therefrom for modifica-
tions will become obvious to those skilled in the art
upon reading this disclosure and may be made without
departing from the spirit of the invention and scope of
the appended claims.

What 1s claimed is: 1%

1. A dental compactor instrument comprising:

a shank terminating at a pilot tip end;

a tapered working portion along at least a portion of
the length of said shank; '

flute means formed in the working portion of the 20
shank defining at ieast two continuous helical flutes
having helical shoulders at the periphery of said
working portion of said shank;

a helical land at the periphery of the working portion
of said shank extending between adjacent flutes;
and

helical shoulders having a substantially neutral rake
angle at the periphery of said working portion of
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5. The dental compactor instrument of claim 4
wherein the flutes are of variable depth.

6. The dental compactor instrument of claim 1,
wherein said flutes are of uniform width and uniform
pitch. SR
7. A dental compactor instrument comprising

a shank terminating at a pilot end and including a

working portion extending along at least a portion of
the length of the shank adjacent said pilot end;

at least one continuous helical flute formed in said work-

ing portion of said shank, with said at least one flute
defining a curved concave wall when viewed In trans-
verse cross section and a helical shoulder at the periph-
ery of said working portion which faces generally
toward said pilot end of said shank, and with said
helical shoulder having a substantially neutral rake
angle at the periphery of said working portion of said
shank; and

a helical land at the periphery of the working portion of

said shank and extending berween adjacent flute
segments.

8 The dental compactor instrument as defined in claim
7 wherein the width of said land is at least about 0.004
inches.

9. The dental compactor instrument as defined in claim
8 wherein said working portion is tapered toward said pilot
end.

10. The dental compactor instrument as defined in
claim 7 wherein said at least one helical flute further de-

sard shank. . 30 fines a pair of helical shoulders which face in generally

2. The dental compactor instrument of claim wherein
the width of the lands i1s over about (0.004 inches.

3. The dental compactor instrument of claim 2,
wherein the region of the flute walls defining the neu-
tral rake angle lay substantially on a radius of said work- 35
ing portion of said shank.

4. The dental compactor of claim 2, wherein each of
said flutes, In transverse cross-section of said flute, are

arcuately concave.
40
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opposite axial directions, and wherein each of said helical
shoulders of said at least one flute has a substantially
neutral rake angle at the periphery of said working portion
of said shank.

11. The dental compactor instrument as defined in
claim 7 wherein said helical land has a width which is
equal to at least about 509 of the width of said at least one

flute when viewed in longitudinal cross section.
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