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4. Claims. 
The present invention relates to dental Or Sur 

gical instruments. 
One of the principal objects of the present in 

vention is to provide an apparatus particularly 
suitable for dental surgery which is sufficiently 
powerful for such difficult operations as removal 
of fractured roots, Osseous chiseling, and the like, 
and yet sufficiently delicate to permit these Oper 
ations being performed under the immediate 
control of the operator, and without excessive 
discomfort to the patient. 
One of the most difficult operations confront 

ing the dental practitioner is the extraction of 
roots of inferior bicuspids. The accepted method 
of performing this operation is to cut a window 
in the bone to permit sidewise removal of the 
root. The removal of the fractured portion of 
the root vertically is impossible with any instru 
ments now in use, except by destruction of bone 
or process, because the usual elevator tools must 
be made of such bulk to resist the lateral pres 
sures that they cannot be readily accommodated 
in the Small space required for the operation. 
The extraction cannot be made a matter of del 
icacy and the patient is subjected to consider 
able operative shock. 
According to the present invention, we pro 

vide an apparatus capable of delivering a Series 
of light but positive and rapid reciprocations 
with a thin wedge-shaped instrument in the 
alveolar space between the root and the wall of 
the socket. The apparatus is specially con 
structed to operate with a sense of touch com 
parable to that with which the dentist is fa 
miliar in the use of the ordinary rotary engine. 
We have discovered that for an Operation of this 
nature, a large amount of force is not necessary 
if the energy is applied at the proper place with 
sufficient rapidity. It has been found possible to 
remove a fractured root in a comparatively small 
space of time and with little or no discomfort 
to the patient. 
The invention is also applicable to the chisel 

ing or shaving of osseous structure in order to 
gain access to malformed roots, impacted teeth, 
and the like. For such operation, as in the case 
of root removal, the apparatus is under the ims 
mediate, direct and complete control of the 
operator. 
The present invention is also useful in the con 

densation of gold foil fillings. Such fillings ordi 
narily consume an inordinate amount of time 
and are attended with extreme discomfort be 
cause of the continual hammering under a Series 
of sharp blows. Our invention produces a high 

(C. 32-61) 
ly condensed filling in a short space of time 
under the influence of rapid but sufficiently light 
blows which produce no more than a minimum 
of discomfort. 
Other features of the invention consist of Cer 

tain novel features of construction, combina 
tions and arrangement of parts hereinafter de 
scribed and particularly defined in the claims. 

In the accompanying drawing, Fig. 1 is a Sec 
tional elevation of the preferred form of the pres 
ent invention; Fig.2is a Section on line 2-2 of Fig. 

; Fig. 3 is a sectional elevation of the adjustable 
barrel; Figs. 4 and 5 are diagrams illustrating 
the use of the invention in the removal of frac 
tured roots; Fig. 6 is a view partly in section of a 
form of elevator tool; and Fig. 7 is a detail view 
of a burnishing tool. 
As shown in the drawing, the illustrated em 

bodiment of the invention comprises a casing 
to preferably of light cast metal, having a head 
piece 2 adapted to fit the nosepiece of the ord 
nary rotary dental engine. Journaled in the 
headpiece 2 is a shaft f8 which is received in 
the chuck of the nosepiece. The shaft carries 
at its inner end a small bevel gear 6 meshing 
with a bevel gear 8 which drives a cam 20 
through spur gears 22. As shown in Fig. 1, this 
cam has three projecting portions 23. These are 
formed to give a different action depending on 
the direction of rotation of the shaft 4 for a 
purpose which will be described in detail later. 
The cam engages a reciprocating cam follower 
or plunger 24 which moves within a barrel 26 
formed integrally with or suitably secured to 
the casing O. The barrel 26 is arranged at an 
angle with respect to the axis of the shaft 4 
in order that the instrument may be conven 
iently held by the practitioner in much the same 
manner as the usual rotary implements. The 
follower 24 extends through an opening in the 
end of the barrel 26 and is provided with a head 
28 to limit the return movement. The follower 
is normally pressed into the position shown in 
Fig. 1 by a coil spring 30 which bears between 
the end wall of the barrel 26 and the collar 3 
on the follower. The collar is held in place by 
a nut 32 threaded on the end of the follower. 

Received on the barrel 26 is an adjustable tool 
carrier barrel 38 of the type shown in Fig. 3. This 
external barrel 38 is provided with internal 
threads 36 engaging with external threads of the 
barrel 26. The upper end of the external barrel 
rotates over an unthreaded portion of the barrel 
26, this latter portion being provided with a 
plurality of spaced grooves 40 within which en 
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gage a plurality of indented detents 42. The 
upper end of the external barrel 38 is made re 
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rel 38 is a tool holder 43 which, as shown in Fig. 
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silient by T-shaped slots 44. Therefore the ex 
ternal barrel 38 may be adjusted to any desired 
position merely by threading it to varying eX 
tents on the internal barrel. In the particular 
construction found most Suitable for practical 
work, the internal barrel is provided With four 
of the grooves 40 arranged at 90°, and the threads 
are of inch pitch. Therefore, each quarter 
turn of the external barrel produces a longi 
tudinal movement of 1/128 of an inch. 

Received in the lower end of the external bar 

2, is provided with four longitudinal grooves 45. 
A set of pins 46 threaded into the Walls of the 
barrel engages in the grooves 45. The pins there 
fore serve as stops to determine the initial posi 
tion of the tool holder 43 and also as means to 
position the member angularly with respect to 
the barre. A tool 48 of any desired form is 
threaded into the tool holder 43. A coil spring 
50 bears between the end wall of the barrel and 
the end of the tool holder. The particular tool. 48 
illustrated in Fig. 1, is designed as a gold plugger, 
being used for condensation of gold foil fillings. 

It will be noted that upon each revolution of 
the cam, the follower 24 is caused to undergo 
three reciprocations, all of uniform length. The 
follower engages the tool holder 43 and imparts 
thereto a stroke which is dependent upon the 
initial position of the external barrel 38. AS 
shown in Fig. 1, there is considerable lost notion 
between the head 28 of the can follower and the 
anvil 43, thereby resulting in a short stroke of 
the tool. The stroke of the tool may be in 
creased by threading the external barrel 38 far 
ther on the internal barrel. The angular poSi 
tion of the tool 48 is easily varied by pulling 
outwardly on the tool and then turning it through 
90° to reset the slots 45 with relation to the 
pins 46. 
As previously stated, the projections of the can 

20 are arranged to produce a different action de 
pending on the direction of rotation of the shaft. 
Thus, when the can is rotating in the counter 
clockwise direction, the plunger is actuated by 
the relatively smooth face A, whereas if the cam 
is rotated in a clockwise direction, the follower 
is actuated by the comparatively steep face B. 
The face A produces a Smooth, light movement, 
and the face B is particularly designed to pro 
duce a more rapid and energetic blow near the 
end of the movement. All dental engines are 
designed for operation in either direction. There 
fore the operator has a convenient control of 
the blow desired to be imparted. 
In operation, the casing rests in the fleshy 

part of the hand between the thumb and fore 
finger, while the thumb and the first two fingers 
lightly embrace the external barrel 38 near the 
lower end thereof. The instrument is therefore 
held in precisely the same manner as the usual 
drills and other implements with Which the den 
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tist is thoroughly familiar. The Sense of finger 
tip touch developed by training and experience 
in the use of other implementS is availed of in 
the use of the present invention. 

Fig. 4 diagrammatically illustrates the removal 
of the fractured root of an inferior bicuspid with 
the apparatus of the present invention. The 
fractured root 52 is shown as being disposed in 
the bottom of the alveola, socket 54. For this 
purpose, a thin Wedge-shaped tool 56 having a 
concave face 58 is employed. The barrel 38 is 

2,100,859 
set to give a short stroke to the tool generally not 
over is of an inch. The engine is operated 
to drive the cam 20 in a clockwise direction to 
give a fairly sharp blow to the tool, Owing to 
the delicacy of the instrument, the practitioner is 
enabled to find the crevice between the root and 
the socket prior to starting the instrument. The 
tool is operated at 8 to 30, preferably about 20 
strokes per second, thereby pressing the tool 
gradually through the alveola, process. The tool 
may be made of extreme thinness, since it is re 
quired to undergo only longitudinal forces and 
since there is no necessity for lateral pressures 
as would be required in the ordinary hand ele 
Wators. If the series of light strokes does not 
Succeed in immediately loosening the root, the 
tool may be adjusted through 90° to attack the 
proceSS at another point. 
For tenacious cases, a tool of the shape shown 

in Fig. 6 may be employed. This tool is of the 
same thin construction as that shown in Fig. 4, 
except that the rear face is made convex at the 
end. Immediately above the point portion 6 
the front face is provided with a deep concave 
recess 60, the thickness of the portion 6 being 
Slightly greater than the wall thickness adjacent 
to the recess 60. In operation, the thin point 
portion WorkS down through the crevice between 
the root and Socket, then under the influence of 
the Vibrating tool, the upper part of the root is 
free to rock slightly into the recess SO. In other 
Words, the portion 6f acts as a fulcrum on which 
the root can rock, and the recess 60 provides a 
relief Space to prevent binding of the partially 
loosened root on the tool. As the fulcrum pro 
gresses through the crevice toward the conical 
end of the root, the bond between the root and 
Socket becomes progressively weaker until the 
root is entirely freed. 

It is to be noted that the stroke imparted to 
the tool is a positive stroke occasioned by the 
Striking of the plunger 28 against the anvi 63. 
A stroke of this type is to be distinguished from 
a stroke obtained by Spring release or by a cen 
trifugally actuated member, as ordinarily em 
ployed in percussion instruments. The present 
invention provides for a lighter and yet more posi 
tive blow than can be obtained in an instrument 
Wherein the force of the spring is utilized for 
actual delivery of the blow, 

Fig. 5 illustrates a method of removal of a mal 
formed root. As shown in this figure, the root 
has a bulb 62 at the base, this being shown in 
exaggerated form. Such a root can usually be 
distinguished by an X-ray photograph taken prior 
to the extraction. In order to remove a root of 
this nature, it is necessary to chisel away part 
of the bone structure indicated between the socket 
Wall and the dotted line of Fig. 5. This is ac 
complished by the concave, straight-edged chisel 
tool 64. It has been found that a series of light 
blows imparted with sufficient rapidity is success 
ful in cutting away the bone to provide access 
to the root. It will be noted that this operation 
is far less radical than the usual methods of 
dental technique in that no more bone is re 
moved than is necessary. For this operation, as 
in the case previously described, the operation can 
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be carried out with a minimum of discomfort 
because of the immediate and delicate control 
which the practitioner exercises over the instru 
ment. After the chiseling operation, the root 
may be easily extracted, as shown in Fig. 4. 
The instrument is useful in other dental or 

Surgical Work, particularly in the condensation 

O 

75 



2 5 

2,100,819 3 
of fillings. The tool 48 shown in Fig. 1 is adapted 
for gold foil fillings. The tool has a serrated end 
portion 66 which serves to condense the layers of 
foil and form a substantially homogeneous struc 
ture. 
effective to perform the Operation with a mini 
mum of discomfort and in a small fraction of 
the time required with the usual hand imple 
mentS. A similar tool may be used for amalgam 
fillings. The filling, after being condensed, may 
be burnished with a smooth-headed tool 68 of 
the type shown in Fig. 7. 

Having thus described the invention, what is 
claimed is: 

1. A dental or surgical instrument of the class 
described comprising a casing, a cam in the cas 
ing, a cam follower reciprocated by the cam, a 
tool holder reciprocated by the cam follower, the 
can being constructed to present different Sur 
faces to the follower on the actuating movement 
of the latter, depending on the direction of ro 
tation of the cam. 

2. A dental or surgical instrument of the class 
described comprising a casing, a cam in the cas 
ing, a can follower reciprocated by the cam, a 
tool holder reciprocated by the cam follower, the 
can having a projection with a gradual rise in 
ore direction and a steep rise in the other direc 
tion to permit change of the character of the 

30 reciprocation of the tool holder depending on 
the direction of rotation of the cam. 

The succession of light positive blows is. 

3. In a dental instrument, the combination with 
a casing to be held in the operator's hand and 
a tool holder reciprocable with respect to the 
casing, of an elevator tool carried by the holder 
to reciprocate on its longitudinal axis, the eleva 
tor tool having a shank and a thin walled operat 
ing portion of sufficiently small dimensions to 
enter the crevice between a root and the alveolar 
Socket, whereby the tool may be worked into the 
crevice to loosen the root without the application 
of lateral forces on the tool. 

4. In a dental instrument, the combination with 
a casing to be held in the operator's hand and a 
tool holder reciprocable with respect to the cas 
ing, of an elevator tool carried by the holder 
to reciprocate on its longitudinal axis, the ele 
vator tool having a shank and a thin Walled Op 
erating portion, said latter portion being curved 
longitudinally from said Shank portion and ter 
minating in a point, the front face being formed 
with a deep elongated concave recess above the 
point, the point being thin and of Sufficiently 
small dimensions to enter the crevice between a 
root and the alveolar socket, whereby the tool 
may be worked into the crevice to loosen the root 
without the application of lateral forces on the 
tool. 
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