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UNITED STATES

PaTENT OFFICE.

FREDERICK C. RIES AND HENRY H. JOHNSON, OF MACON, GEORGIA.

DENTAL ENGINE.

SPECIFICATION forming part of Letters Patent No. 572,030, dated November 24, 1896.

Application filed March 24,1898,

To all whom it maiy conceri:

Be it known that we, FREDERICK C. RIES
and HENXRY HERBERT JOHNSON, citizens of
the United States, residing at Macon, in the
county of Bibb and State of Georgia, have in-
vented new and useful Improvementsin Den-
tal Engines, of which the following is a speci-
fication. ’

This invention relates to that class of den-
tal engines wherein an electric motor is
mounted on a swinging bracket and serves
to rotate a driving-shaft which extends longi-
tudinally of the bracket and connects with a
flexible shaft inclosed in a sheathing and in
operative connection with the spindle of a
hand dental instrument or tool-holder for the
purpose of imparting motion to the drills,
polishing-disks, and other tools employed by
a dentist in operating on the teeth of a pa-
tient.

The chief objects of our invention, con-
cisely stated, are to improve dental engines
of the character referred to; to avoid the
humming noise incident to the operation of
dental engines of ordinary construction; to
provide new and improved means whereby
the flexible shaft of the hand dental instru-
ment or tool-holder can be thrown out of op-
erative connection with the driving-shaft
which is mounted on the bracket, and the
driving-shaft utilized as a lathe for grinding,
polishing, or other purposes for which a den-
tal lathe is ordinarily used by a dentist; to
provide a new and improved construction of
driving-shaft which will accommodate itself
to any warping of the supporting-bracket; to
provide means whereby the driving-shaft
may be conveniently and quickly thrown into
and out of operative connection with the mo-
tor-shaft; to provide novel means for operat-
ing the mallet of a mechanical dental plug-
ging instrument; to provide a new and im-
proved dental plugger which possesses fewer
parts than heretofore, will not rattle, can be
converted into a back-action instrument by
reversing the mallet, and is provided with
means for varying or regulating the strokes
of the mallet to suit the eonditions required,
and to provide novel, simnple, and convenient
means for withdrawingsaliva from the mouth
and collecting the same in a suitable recep-
tacle. To accomplish all these objects, our

Serial No. 584,629, (No model)

invention involves the features of construe-
tion, the combination or arrangement of
parts, and the principles of operation here-
inafter described and claimed, reference be-
ing made to the accompanying drawings, in
which—

Figure 1 is a side elevation of an apparatus
embodying our invention. Fig. 2 is a detail
view to show a suitable valve between the
air-tube which leads to the dental plugger
and the air-tube which leads to the saliva-
collector. Fig. 3is a detail plan view of a
portion of the pivoted bracket, showing a de-
viee by which it may be held in a fixed posi-
tion. Fig. 4 is a sectional side elevation of
the same. Fig. 5isa detail vertical sectional
view of the air-pump of the forcing and ex-

hausting mechanism for operating the dental

plugger and withdrawing the saliva from the
mouth and collecting it in a receptacle, show-
ing the eleetric motor in dotted lines and a
portion of the driving-shaft disconnected
from the motor-shaft. Fig. 6 is a detail per-
spective view showing a portion of the mo-
tor-shaft and a portion of the driving-shaft.
Fig. 7 is a detail sectional elevation showing
the manner of connecting together the sec-
tions of the driving-shaft. Fig. 8 is a detail
side elevation of the dental plugging instru-
ment, and Fig. 9 is a longitudinal central
sectional view of the same.

In order to enable those skilled in the art
to make and use our inveuntion, we will now
describe the same in detail, referring to the
drawings, wherein—

The numeral 1 indicates a bracket havinga
horizontal arm 2 and pivoted to a wall or other
support in the usnal manner. The bracket-
arm 2 supports an electric or other motor 3,
having a rotary shaft 4, provided at one end
with a crark or wrist pin 5 and at its other
end with a cross-pin 6, (best seen in Fig. 7,)
adapted to enter a slot 8, formed in oneé end
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of a driving-shaft, which is composed of a

plurality of sections 9 and 10. The pin 6 of
the motor-shaft is designed to engage an ori-
fice 12, provided at one end of a leaf or snap
spring 13 for the purpose of holding the driv-
ing-shaft in operative comnection with the
motor-shaft, while permitting these parts to
be readily disconnected or thrown out of op-
erative connection by simply raising the leaf
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or snap spring from engagement with the
cross-pin of the motor-shaft and then moving
the driving-shaft longitudinally a sutficient
distance to free the slotted end 8 from the
cross-pin of the motor-shaft. The extremi-
ties of the cross-pin 6 are preferably beveled,
so that when the driving-shaft is moved
lengthwise to engage it with the motor-shaft
one of the beveled ends of the cross-pin will
raise the leaf or snap spring 13 and hold it
elevated until the cross-pin registers with the
perforations 12, whereupon the leaf or snap
spring will spring into engagement with the
cross-pin. This construction is desirable in
that it avoids the necessity of raising the leaf
or snap spring when it is desired to connect
the driving-shaft and motor-shaft together.

The electric or other motor 3 is mounted
npon the bracket-arm through the medium
of a spring-yielding support designed to ab-
sorb the nsual humming noises, and thus pro-
duce a dental engine which will operaté with
less noise and bein alarge measure free from
the humming incident to dental engines of
ordinary construction.

The spring-yielding support is composed of
a fattened elastic plate 14, secured to the

. bracket-arms by suitable clips, and to which
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“motor is mounted.

is bolted, screwed, or otherwise secured a flat-
tened elastic plate 15, on which the electric
The provision of the two
similarelastic orspring plates 14 and 15 avoids
the humming noise produced by the opera-
tion of a motor when rigidly secured directly
to the bracket-arm, as heretofore. _

The driving-shaft may be composed of any
desired number of sections, but, as shown in
the drawings, it is ecomposed chiefly of two
sections 9 and 10, which are flexibly coupled
togetherattheir adjacentends, as best seen in
Fig. 7, through the mediam of a tenon 16 on
the auter extremity of the shaft-section 9, en-
teringasocket 17 inthe inner end of the shaft-
section 10,a detachable pin 18 passing through
thesocketed end of the section 10 and through
the tenon of the section 9.

The flexible connection of the shaft-sec-
tions is important for the purpose of render-
ing the driving-shaft susceptible of accommo-
dating itself to any warping of the bracket
from thermal or other effects; and, further-
more, the flexible connection tends to avoid
the humming noise produced by the rapid
vibrations imparted to a driving-shaft made
in gne piece or in rigidly-connected pieces
mounted on a bracket-arm, as heretofore.
The construction of the driving-shaftof flexi-
bly-connected sections also enables the shaft
to more readily accommodate itself to the po-
sitions of the bearings 20 and 21 in which the
driving-shaft is -journaled. These bearings
are in the form of sleeves supported by posts
orstuds rising from the bracket-arm. When
the driving-shaft is moved longitudinally to
disengage it from the motor-shaft, the pin 18
of the flexible connection between the shaft-
sections 9 and 10 may strike the sleeve-bear-

ing 20, and thus limit the lengthwise move-
ment of the driving-shaft. When the driv-
ing-shaft is shifted out of engagement with
the motor-shaft, the inner end portion of the
shaft-section 9 is properly supported by the
sleeve-bearing 19, as will be obvious. It will
of coursebe obvious, however, that any other
desired form of stop may be employed.

The outer extremity of the shaft-section 10
is designed to engage and disengage one ex-
tremity of a spindle 22, arranged in a tube
23, which is supported by sleeve-bearings 24
and 25, Figs. 1, 3, and 4, carried by posts or
studs from the bracket-arm in a manner simi-

lar to the sleeve-bearings in which the driv-

ing-shaft sections are mounted. The spindle
22 is secured to one end of a flexible or wire
shaft 26, Fig. 4, which extends through the
ordinary sheathing 27 of braided material
and operates the tool-spindle of the hand
dental instrument 28, Fig. 1.

To provide for connecting and disconneet-
ing the shaft-section 10 and the spindle 22,
the inner end of the latter is provided with a
head 29, havinga rectilinearslot 30, designed
to receive a flattened extension or tongue-
piece 31 on the outer end of the shaft-section
10 in such manner that when the spindle 22
is moved in one direction by sliding the tube
23 longitudinally the flattened extension or
tongue-piece 31 will enter the slot 30, after
which the tube 23 is locked against longi-
tudinal motion through the medium of a lock-
ing deviee composed, as hereshown, of a pin
32, secured to the sleeve-bearing 24, and a
loop 33, pivoted to a collar 34, whichis secured
inany suitable manner to the tube 25. When
the spindle 22 and the shaft-section 10 arein
operative connection, the loop 33 is swung
over to engage the pin 32, as shown in Fig.
4, so thatwhile the tube 231s held stationary
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as regards movement in a direction away

from the shaft-section 2 the spindle 22 is sus-
ceptible of moving longitudinally to a lim-
ited degree by reason of the slotted head 29
sliding on the flattened extension or tongue-
piece 31, while remaining in operative con-
nection therewith.

The sheathing 27 of the flexible shaft 26 is
connected to the tube 23 and to the hand
dental instrument, and consequently when
the tube 23 is moved longitudinally in an
outward direction, or away from the motor,
the sheath 27 is correspondingly moved, and
carries with it the flexible shaft 26, which
in turn moves the spindle 22 longitudinally
to disengage the head 29 from the tongue-
piece 31.
parts enables the head of the spindle to be
engaged with the tongue-piece for the pur-
pose of placing the spindle in operative en-
gagement with the section 10 of the sectional
driving-shaft.

The outer end portion of the shaft-section
10 is designed to carry grinding and polish-

ing disks or wheels, as at 35 and 36, in such

manner that by disconnecting the spindle 22

Obviously a reverse motion of the .
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from theshaft-section 10 of the driving-shaft
the apparatus can be utilized asalaboratory
lathe, or as a lathe for grinding, polishing,
and other purposes for which a lathe is ordi-
narily used by a dentist.

To disconnect the spindle 22 from the shaft-
section 10 it is only necessary to raise the
loop 53 from engagement with the pin 32 and
then slide the tube 23 in an outward direc-
tion until the slotted head 29 is free from en-
gagement with the flattened extension or
tongue-piece of the shaft-section 10. The
driving-shaft can then be rotated by the mo-
tor-shaft without imparting rotary motion to
the tool-spindle of the hand dental instru-
ment.

The disk or wheel 35 may be an ordinary
corundum or other grinding-wheel, while the
disk 36 may be a polishing-brush. Thegrind-
ing or polishing disks or wheelsare designed
to be clamped upon the shaft-section 1
through the medinmn of a nut 57, screwed
upon a part of the shaft-section, as will be
readily understood by reference to Figs. 3
and 4. The disk or wheel 36 bears against a
shoulder 33 on the shaft-section10. A spac-
ing collar or sleeve 39 is interposed between
the disks or wheels to hold them at a fixed
distance apart, and the nut 37 acts against
the disk 35, so that the disks or wheels and
the spacing collar or sleeve are all firmly
clamped to the shaft-section and will rotate
therewith.

As before stated, the spindle which drives
the flexible wire shaft can be thrown out of
operative connection with the section 10 of
the driving-shaft, and consequently the hand
dental instrnment can be cut off from the
driving-shaft and the motor and the grind-
ing and polishing lathe be operated or run
entirely independent of the tool-carrier in the
hand dental instrument. Thisis very desir-
able and advantageous over that type of
dental engines wherein the tool-spindle of the
hand dental instrument must rotate while a
polishing or grinding disk or wheel iz in op-
eration.

The loop 33, designed to engage the pin 82,

- is arranged in a clip, which is secured to the
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collar 34 through the medinm of a set-screw
40, which serves also to secure the collar 34
in a fixed position on the tube 23. It is there-
fore possible to adjust the collar 84 on the
tube 23 with relation to the sleeve-bearing 24.
This may be necessary when changes are
made at the hand dental instrument which
lengthen or shorten the flexible wire shaft 26
and change the relative position of the slotted
head 29 and the flattened extension ortongue-
piece 31. When the tube 23 is moved inward
to engage the slotted head 29 with the flat-
tened extension or tongue-piece 31, the collar
34 will, at the proper time, abut the sleeve-
bearing 24 and thus limit the inward-sliding
movement of the tube 23, so that the slotted
head and the extension or tongue-piece will
always be properly engaged with each other.

The eleectric motor may be of any construe-
tion suitable for the purpose in hand, and as
this type of motors is well known we do not
deem it necessary to more fully illustrate the
same in the drawings.

The usual pole-changer or switch (indicated
by the numieral 41) is employed for the pur-
pose of reversing the motor, as usual. This

70

75

pole-changer or switeh, as here shown, is ar- -

ranged under the motor at one side of the
bracket-arm and is designed to be operated
by an air-conveying tube 42, which is mount-
ed in suitable bearings on the bracket-arm,
and is more fully hereinafter explained.

The motor may be started and stopped
through the medium of a foot presser or pedal,
which is well known and therefore requires
no illustration.

The pole-changer or switch is employed to
reverse the motor for the purpose of changing
the direction of motion of the drill or other
tool connected with the drill-spindle of the
hand dental instrument 28, all of which is
well known. - Pole-changers or switches are
known which serve to start and stop and re-
verse the electric motor, and such may be
employed, if desired, and be operated by the
lengthwise-movable "air-conveying tube 42.
This tube is provided with a handle, prefer-
ably in the form of a knob 43, Fig. 1, by which
the tube may be moved longitudinally in
cither direction to adjust or operate the pole-
changer or switch.

The shaft of the electric motor is designed
to operate an air forcing and exhausting de-
vice or pump, which serves to actuate the
mallet of a dental pluggihg instrument and
to extract or withdraw saliva from the mouth
of a patient and deposit it in a suitable re-
ceptacle. Tor this purpose the crank or wrist
pin 5, before referred to, is provided on one
end of the motor-shaft and engages the outer
end of a piston-rod 44, having at its inner end
a piston 45, working within a cylinder 46,
which is pivotally suspended from a horizon-
tal shaft 47, extending from an upright or
standard 48, rising from the bracket-arm.
The cylinder 46, as here shown, is adapted to
oscillate, and for this purpose its upper end
is provided with a sleeve 49, through which
the shaft 47 extends. . v

The shaft 47 is connected at the end oppo-
site the upright or standard 48 with a slide
bar or rod 50, adjustably mounnted in a elamp
51, arranged on the upper end of the motor-
frame and having set-screws 52, by which to
clamp the slide bar or rod 50 in position after
it has been properly adjusted in relation to
the motor for the proper engagement of the
piston-rod with the erank or wrist pin 5. A
spiral or other suitable spring 53 is arranged
to act upon the sleeve 49, and thus force the
pump-cylinder in a direction toward theelee-
tric motor, and at the same time permit the

cylinder to be shifted in a direction away

from the motor. The purpose of this is to
enable the eye or socket 54 on the outer end
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of the piston-rod 44 to be conveniently and
quickly engaged with and disengaged from
the erank or wrist pin 5, so that the piston
of the cylinder can be thrown into and out of
operative connection with the motor-shaff.

The slide bar or rod 50 and the clamp 51
enable the pump above described to be accu-
rately adjusted with relation to the moter af-
ter thelatter has been attached tothebracket-
arm in sueh manner that the parts will cor-
rectly operate, and the piston-rod of the pump-
piston can be readily engaged with and dis-
engaged from the crank or wrist pin of the
motor-shaf.

The upper end of the pump-eylinder 46 is

. connected by a rubber or other flexible tube

55 with the inner or rear end of the length-
wise-movable air-conveying tube 42. This
tube 42 is provided in proximity to its inner
orrear end with a check-valve 56. (Bestseen
in Fig. 2.) This valve connects by a flexible
or other tube 57 with the mouth or upper end
of asuitablesaliva-receptacle 58. The mouth
or upper end of this receptacle also connects
with one end of a flexible or rubber tube 59,
to the other end of which is attached a saliva
extracting or withdrawing tube or other de-
vice GO, suitably constructed to be placed
into the mouth of a patient for the purpose
of extracting or withdrawingsaliva therefrom
by the air-suction ereated in the tubes 55, 57,
and 59, as will hereinafter appear.

The front end of the longitudinally-mov-
able air-conveying tube 42 is connected to one
end of a rubber or other flexible tube 61, the
other end of which is operatively connected
with a dental plugging instrument compris-
ing a cylindrical or other suitably-shaped
tubular casing 62, which contains a recipro-
catory mallet 63, the construction being such
that when the pump-piston 45 is reciprocated
by the motor-shaft air is alternately forced
through and exhausted from the tubes which
connect the pump-cylinder with the dental
plugging instrument and the saliva recepta-
cle and extracting device. In the upstroke
of the pump-piston 45 air is forced through
the tubes 55, 42, and 61, and, entering the tu-
bular casing of the dental plugging instru-
ment, drives the mallet 63 forward, it being
understood that at the beginning the mallet
63 lies entirely or partially retracted from the
outer end of the casing to which the plugging-
tool is attached, as usual.

When air is forced by the action of the
pump, the check-valve 56 closes, and conse-
quently the forced air is not driven into the
saliva-receptacle; but on the downstroke of
the pump-piston suction is created and airis
exhausted from the tubes 61, 42, 59, 57, and
535, so that two things oceur, to wit: first, the
mallet 63 is refracted or moved inward and
suction is created in the saliva-receptacle 58
andsaliva-extracting device 60, and therefore
the latter can at anytime be used by the den-
tist for extracting or withdrawing saliva from
the mouth of a patient. The saliva extracted

ceptacle 58, and, inasmuch as the saliva is of
greater specific gravity, it naturally precipi-
tates to the bottom of the receptacle. This
receptacle should be emptied from time to

time to avoid any undue accumulation of mat-

ter therein.

As regards the check-valve 56, it may be of
any construction suitable forthe purpose,and
it may be arranged at any point whereit will
perform the function of preventingthe forced
air being driven into the saliva-receptacle,
while permitting air to be exhausted from
such receptacle.

The dental plugging instrument is best
illustrated in Figs. 8 and 9, and its simplicity
of construction renders it very advantageous
and useful. '

The outer end of the eylindrical casing of-

the plugger is constructed with a plurality of
lateral orifices (3" for the inlet and outlet of
air during the operation of the mallet.
sufficient number of these orifices should be
employed to permit the inflow and outflow of
air during such time as the dentist holds the
plugger between his fingers, as ordinarily the
instrument is grasped Dby the fingers at or
near the point where the air-orifices are ar-
ranged.

The inner end of the cylindrical casing is
provided with -a screw-threaded plug 64, hav-
ing a centralscrew-threaded opening 65, with
which engages an externally-serew-threaded

tubular stem 66, having at its inner end a-

disk-shaped head 67, which fits closely against
the internal surface of the casing.

The outer end of the tubularscrew-threaded
stem 66 is provided with a tip 68, having a
groove in its exterior surface. This grooved
tip serves for the attachment of one end of
the flexible or rubber tube (1, and to secure
a strong, substantial, and durable construe-
tion a flexible wire spring or section 69 may
be arranged in the flexible or rubber tube 61
and be secured to the tip 68 of the screw-
threaded tubular stem 6. This stem 66 can
be adjusted lengthwise by rotating it in one
or the other direction, and after the desired

adjustment has been effected the stem can be

locked in position through the medium of a
lock-nut 70, engaging the screw-threaded
stem and adapted to bear against the screw-
threaded plug 64. The object of adjusting
the tubular stem lengthwise is to change or
vary the strokes of the mallet and enable
these strokes to be made longer or shorter to
suit whatever conditions may be required.

It will be obvious that the rapidity of mo-
tion of the mallet is regulated by the speed
of the motor and air-pump and that if the tu-
bular serew-threaded stem 66 be adjusted in-
wardly the strokes of the mallet are short-
ened, and, conversely, if the stem be adjusted
outwardly the strokes are lengthened.

The mallet described is susceptible of being
reversed, for the purpose of converting the
plugger into a back-action instrument, and

A

.or withdrawn is delivered into the saliva-re-
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to accomplish this the mallet is provided at
one end with a cushion, which, as here illus-
trated, is in the form of a spiral spring 71,
having one extremity secured in any suitable
manner to one end of the mallef. If themal-
let be arranged as shown in Fig. 9, with the
spiral-spring cushion interposed between the
same and the disk-shaped head 67 of the stem
66, the effective stroke of the mallet will be
as it is thrown outward, with its impacting
portion arranged to strike the holder in which
the plugging-toolissecured. If, however,the
position of the mallet be reversed and the
spiral-spring cushion be placed outermost, so
that it will strike the holder of the plugging-
tool, the effective stroke of the mallet will be
on the back stroke, or when it is thrown in-
ward and lmpacts against the head 67 of the
stem 66. The mallet can be reversed by sim-
ply unscrewing the plug 64 and moving it,
with the stem 62, from the casing. It will
therefore be obvious that the mallet can be
very conveniently and quickly reversed and
converted into a back-action mallet, or one
wherein the effective or working stroke is
made either as the mallet moves outward or
as it moves inward. . S

The lock-nut 70, which serves to lock the
screw-threaded stem in its adjusted position,
effectually prevents the stem from jarring or
rattling, and the spiral spring 69 and grooved
tip 68 of the stem, to which the elastic orrub-
ber tube is secured, prevent the end of the
rubber tube from kinkingand choking, which
would interfere with the free passage of air.

The object of making the mallet reversible,
so that it can be converted into a back-ae-
tion mallet, is to enable theinstrument to be
used with a plugging-hook or back-action
point, as with this class of plugging-tool the
effective stroke of the mallet should be away

- from the tip of the instrument.

50

The plugging instrumeént described is ob-
viously very simple in construction in that it
comprises very few parts, and yet with these
few parts it is convertible into a back-action
instrument, which is very desirable and
useful. _

The air forcing and exhausting mechanism,
composed of a pump of the general character
described, is designed to be thrown out of
operative connection with the motor-shaft, so
that in using the lathe a higher velocity of
the grinding and polishing disks or wheels
can beobtained,and,furthermore,while using
the dental engine as a lathe itis unnecessary

- to run and unduly wear the pump devices.

6>

The same remarks apply to the operative
connection of the hand dental instrument 28
with the driving-shaft; that is to say, the
hand dental instrument can be eut off from
operative connection with the driving-shaft,
and the latter can be run alone when the
lathe is desired for anypurpose. The object
of throwing the sectional driving-shaft into
and out of operative connection with the

shaft of the motor is that when the dental

plugging instrument is in use the flexible
driving-shaft can be disconnected from the
motor-shaft, and consequently the wearing of
this shaft is avoided during the time that the
motor is used to drive the pump which oper-
ates the plugging instrument and the saliva-
extracting devices. Thedisconnection of the
motor-shaft from the flexible driving-shaft
also enables the pump to be operated at
greater speed than is attainable with the
motor-shaft permanently coupled tothe flexi-
ble driving-shaft. The connection and dis-
connection of the pump piston-rod and the
crank or wrist pin of the motor-shaft are
easily effected by shifting the pump-c¢ylinder
on the supporting-shaft47. When the pump
piston-rod is disconnected from the crank or
wrist pin, the piston-rod canbe pushed inward
until its eye or socket 54 is engaged by the
free end portion of a leaf-spring 54*, secured
to the lower cylinder-head, by which means
the piston-rod is held retracted and entirely
out of the way during such time as it is not
desired to operate the pump.

The provision of means whereby the shaft
which operates the dental tool can be con-

-veniently and quickly disconnected from the

shaft of the motor is a very important part of
our invention in that while using the dental
plugging instrument the plugger is neces-
sarily stopped and started very frequently,
and the stopping and starting should be ef-
fected instantly. Bydisconnecting theshaft
which operates the dental tool from the motor-
shaft the stopping and starting of the plug-
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ging instrument is more quickly effected than .

if the said shaft were constantlyin operative
connection with the motor-shaft. When the
dentist or operator picks .up gold with the
point of the plugger and ecarries it to the fill-
ing, the instant it is against the filling the
motor is started by him and the blows of the
plugger instantly commence. Obviously, the
plugger will start quicker when the motor
only requires to operate the air-pump, and,

“furthermore, less current or motive power is

required. - Inmasmuch as the plugger must be
stopped and started each time the dentist or
operator requires to pick up gold and carry it
to the filling, the swift stopping and starting
of the plugger is very advantageous.

The saliva-extractor is principally used
during the operation of gold-filling, and con-
sequently it is also advantageous and im-
portant to disconnect the shaft from the mo-
tor during the filling of a eavity, for the pur-
pose of securing the best operation of the
saliva-extractor and plugger.

‘When the dental engine or apparatus is
converted into a lathe, it is desirable to hold
the bracket-arm stationary during the time
that the latheisin operation, and this may be
accomplished in any suitable manner, but, as
shown in Fig. 3, we provide a brace 72, which
can be jointed at one end to a wall or other
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- support and at the other end be engaged with

I0

I5

20

25

30

35

40

45

6o

65

and disengaged from an eye 738, provided on
the bracket-arm.

The outer end of the bracket-arm may be
provided with a forked or other suitable de-
vice 74 for supporting the flexible shaft which
transmits motion from the spindle 22 to the
tool-holder of the dental instrument 28. The
bracket-arm may also be provided with
hooked supports 75 for supporting the dental
instrument 23 when the latter is not in use,
as shown in Fig. 1.

The handle or knob 43 for shifting the air-
conveying tube 42 longitudinally is loeated
near the outer end of the tube, so that the
operator can conveniently manipulate the
handle or knob while operating on the patient.

Asshown in Fig. 1, the saliva-receptacle 58
is placed tipon a table arranged under the
pivoted bracket, but this table is only rep-
resented as typical of many different sup-
ports that may be employed for supporting
the saliva-receptacle. In practice we sus-
pend the saliva-receptacle under the usual
cuspidor provided at one side of the dental
chair, so that the receptacle is out of the way
and is not prominently exposed to view.

As indicated by Fig. 1, the flexible or rub-
ber tube 61 may be supported when not in
use through the medium of hooked supports
76, similar to the hooked supports 75 which
support the hand dental instrument when not
in use.

Having thus described ourinvention, what
we claim is—

1. The combination with a supporting-arm
provided with shaft-bearings, a motor mount-
ed upon said arm and having a rotary shaft,
and a tool-holding dental instrument, of a
driving-shaft connected at one end with and
driven by said motor and journaled in the
shaft-bearings on the supporting-arm, a ro-
tary spindle movable on said supporting-arm
into and out of engagement with the end of
the driving-shaft opposite the motor,supports
arranged on the supporting-arm and in which
said spindle is mounted, and a flexible shaft
for connecting the rotary spindle with the
tool-holding dental instrument, said support-
ing-arm carrying and sustaining the spindle
both when it is engaged with and when it is
disengaged from the driving-shaft, substan-
tially as deseribed.

2. The combination with asupporting-arm,
a motor having a rotary shaft, and a tool-
holding dental instrument, of a driving-shaft
driven by said motor and composed of yield-
ingly-eonnected sections journaled in bear-
ings on the supporting-arm, a rotary spindle
having a head constructed to engage and dis-
engage the end of oneof said yieldingly-con-
nected driving-shaft sections, a flexible shaft
for connecting said spindle with the tool-
holding dentalinstrument, and a lengthwise-
movable tube supported in bearings on said
supporting-arm and in which the spindle ro-

" tates, said supporting-arm carrying and sus-

taining the said spindle, both when it is en-
gaged with and when it is disengaged from

the said section of the driving-shaft, substan-.

tially as deseribed.

3.. The combination with a swinging sup-
porting-arm, a motor having a rotary shaft,
and a tool-holding dental instrument, of a
driving-shaft composed of sections yieldingly
connected together at their ends and jour-
naled on the supporting-arm, a rotary spindle
mounted on the supporting-arm,means where-
by said spindle may be moved into and out
of engagement with a part of said sectional
driving-shaft, and a flexible shaft for con-
necting said spindle with the tool-holding
dental instrument, said supporting-arm car-
rying and sustaining the said spindle both
when it is engaged with and when it is dis-
engaged from said driving-shaft,substantially
as described.

4. The combination with a supporting-arm,
amotor having a rotary shaft, and a tool-hold-
ing dental instrument, of a driving-shaft
driven by said motor and journaled in bear-
ings on the supporting-arm, a rotating and
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lengthwise -movable spindle having a head

constructed to engage and disengage one end
of said driving-shaft, a flexible shaft for con-
necting said spindle with the tool-holding
dentalinstrument,alengthwise-movable tube
arranged in bearings on said supporting-arm
and in which the said spindle rotates and is
movable longitudinally, a sheath inclosing
the flexibleshaftand connected to said length-
wise-movable tube, and a movable locking
device forretaining the tube to hold the spin-
dle in operative engagement with the driving-
shaft, substantially as described.

5. The combination with a supporting-arm,
amotor having a rotary shaft, and a tool-hold-
ing dental instrument, of a driving-shaft com-
posed of sections yieldingly connected to-
gether and journaled on the supporting-arm,
a movable tube carried by said supporting-
arm, a rotary spindle arranged in the tube
and having means to detachably engage the
driving-shaft and moved into and out of en-
gagement with said shaft by said tube, and a
flexible shaft for connecting said spindle with
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the tool-holding dental instrument, said sup- .

porting-arm carrying and sustaining the said
movable tube and rotary spindle both when
said spindle is engaged with and when it is
disengaged from the driving-shaft, substan-
tially as desecribed.

6. The combination with a supporting-arm,
a motor having a rotary shaft, and a tool-hold-
ingdentalinstrument, of a driving-shaft jour-
naled in bearings on the supporting-arm and
driven by the motor, a flexible shaft connected
with the tool-holding dental instrument, a
spindle connected with and serving to oper-
ate said flexible shaft, coupling devices de-
tachably and yieldingly connecting said spin-
dle with the said driving-shaft, and a length-
wise-movable tube arranged in bearings on
the supporting-arm and in which the spindle
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rotates and by which said spindle is moved
to connect and disconnect said coupling de-
vices, whereby the spindle is thrown into and
out of operative connection with the driving-
shaft, substantially as described.

7. The combination with a supporting-arm,
a motor having a rotary shaft, and a tool-hold-
ing dental instrument, of aspindle connected
with the tool-holder of the dental instrument

1o and having a slotted head, a driving-shaft

15

driven by the motor and provided at one end
with a tongue-piece which enters the slotted
head of the spindle, a movable tube mounted
on the supporting-arm and in which the spin-
dle rotates, and means whereby the move-
ment of the tube serves to connect the spin-
dle with and disconnect it from the driving-
shaft, substantially as described.

8. The combination with a supporting-arn,

20 a motor having a votary shaft, and a tool-

25

holding dental instrument, of a movable spin-
dle having a slotted head and connected with
the tool-holder of the dental instrument, a
driving-shaft driven by the motor and com-
posed of yieldingly-connected sections, one of
which is provided with a tongue-piece which
enters the slotted head of the spindle, a mov-
able tube mounted on the supporting-arm and
constituting a bearing for the spindle, and

30 means whereby the movement of the tube

35

40 arm, driven by the motor and composed of

45

serves to move the spindle into and out of
engagenment with the said tongue-piece, sub-
stantially as deseribed.

9. The combination with a supporting-arm,
a motor having a rotary shaft, and a tool-
holding dental instrument, of a spindle con-
nected with the tool-holder of the dental in-
strument and provided with a slotted head, a
driving-shaft journaled on the supporting-

sections yieldingly fitted at their ends one
into another, one of the sections having a
_tongue-piece with whieh the slotted head of
the spindle is.adapted to engage, a movable
tube mounted on the supporting-arm and con-
stituting a bearing for the spindle, and means
whereby the movement of the tube serves to
connect and disconnect the spindle and the
said tongue-piece of the driving-shaft, sub-

so stantially as deseribed.

o
22

10. The combination with a supporting-
arm, a motor having a rotary shaft, and a tool-
holding dental instrument, of a driving-shaft

composed of a series of yieldingly-connected

sections journaled on the supporting-arm, a
spindle connected with the tool-holder of the
dental instrument and having means to en-
gage and disengage the sectional driving-
shaft, a movable tube mounted on the sup-

6o porting-arm and constituting a bearing for
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the spindle, and means whereby the move-
ment of said tube serves to move said spindle
into and out of engagement with said sec-
tional driving -shaft, substantially as de-
scribed.

11. The combination with a motor, a driv-
ing-shaft driven by the motor, and a dental

plugginginstrument, of an air-pump operated
by the motor which actuates the driving-
shaft,an air pipe or tube connecting the air-
pump with the dental plugging instrument, a
closed saliva-receptacle, an air pipe or tube

70

connecting the saliva-receptacle with the air- .

pump, a saliva-extractor, and an air pipe or
tube connecting the saliva-extractor with the
closed saliva-receptacle, substantially as de-
seribed.

12. The combination with a motor of a den-
tal-engine, of an air-pump operated by the
motor-shaft, a saliva-receptacle independent
of said motor, a pipe or tube connected with
said saliva-receptacle and serving for the pas-
sage of air moved by the air-pump, a saliva-
extractor, and a pipe or tube connecting the
saliva-extractor with the independent saliva-
receptacle, substantially as described.

13. The combination with a bracket-arm,
and a motor mounted thereupon, of an air-
pump driven by the motor-shaft, a dental
plugging instrument, a closed saliva-recepta-
cle, tubular connections between the air-
pump, the dental plugging instrument and
the saliva-receptacle, and a saliva-extractor,
substantially as described.

14. The combination with a support, and a

motor, of a dental plugging instrument, a -

pump - cylinder, connections between the
pump-cylinder and the dental plugging in-

strument, a piston working in said cylinder -

and having a piston-rod detachably connected
with the motor-shaft, and a device for hold-
ing the piston-rod retracted and out of the
path of the motor-shaft when said piston-rod
is disconnected from said shaft, substantially
as deseribed.

15. The combination with a suitable sup-
port, and an electric motor mounted there-
upon and provided with a pole-changer or
switch, of a movable air-conveying tube
mounted on the support and serving to oper-
ate the pole-changer or switch, an air-pump
driven by the motor-shaft, a tubular connec-
tion between the pump and one end of the
air-conveying tube, and a dental plugging in-
strument connected with the other end of the
air-conveying tube and having a mallet which
isreciprocated by the action of the pump, sub-
stantially as described.

16. A dental plugging instrument having a
reciprocatory mallet,and an adjustable screw-
threaded tubular stem provided at its outer
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end with a tip, in.combination with a lock-nut -

mounted on the screw-threaded stem, and an
air-conveying tube secured to the tip of said
stem, substantially as described.

17. The combination with the supporting-
arm, and the motor of a dental engine, of a
spring-yielding support interposed between
the base of the motor and the supporting-arm,
and yieldingly connecting the two together,

substantially as and for the purposes de-

scribed.

18. The combination with a pivoted bracket- .

arm,a dental instrument, a driving-shaft jour-
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naled on the bracket-arm and connected with
the dental instrument, and an electrie motor
for operating the driving-shaft, of a spring-
yielding connection between the base of the
motor and the supporting-arm, substantially
as and for the purposes described.

19. The combination with a bracket-arm, a
rotatable shaft carried thereby, and an elec-
tric motor, of an elastic plate secured to the
bracket-arm, and an elastic plate secured to
the motor and supported by the elastic plate
on the supporting-arm, substantially as and
for the purposes described.

20. The combination with a bracket-arm, a
dental instrument, and an electric motor, of
a driving-shaft driven by the motor and com-
posed of sectionsyieldingly connected at their
ends,and aspring-yieldingsupportinterposed
between the motor and the supporting-arm,

and connecting the two together, substan-
tially as and for the purposes described.

21. The combination with a swinging sup-
porting-arm, and a motor mounted thereupon
and having a rotary shaft, of a driving-shaft
mounted in bearings on said arm and mov-
able into and out of engagement with the mo-
tor-shaft, and a support, as 19, which sustains
the end of the shaft when disengaged from
the motor-shaft, substantially as described.

In testimony whereof we have hereunto set
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our hands in presence of two subscribing wit-

nesses.

FREDERICK C. RIES.
ITENRY II. JOIINSON.-
Witnesses:
C. H. PEETS,
D. A. BRowX.




