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UNITED STATES

PATENT @E?me

CHARLES M. ‘CURTI S, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR, BY
MESNE ASSIGNMENTS, TO MELVILLE M. JOHNSTON, OF NEW YORK CITY. '

IMPROVEMENT IN DENTAL ENGINES.

Specification forming part of Letters Patent No. 138,318, dated April 29, 1873 ; reissuo No. 7.6'7¥, dated
May 8, 1877 application filed April 23, 1877, - :

To all whom it may concern: : .
Be it known that X, CrARLEs M. CUR.IS,
of Philadelphia, in the county of Philadelphia
and State of Peunsylvania, have invented cer-
tain new aud useful Improvements in Iental
Engines, and in band-pieces therefor; and 1
do bereby declare the following to be a full,
clear, and exact deseription of the invention,
such as will enable others skitled in the art to
which it pertains to make and use if, reference
being had to the accompanying drawings,

" which form pait of this specification.
- Referring to the accompanying drawings,
Figure 1 is a longitudinal central sectional
view of iliv hand-piove. Fig: 2 is z sids vic

war

of the band-piece. TFig. 3 are side views of
the tool. [lig. 4 isa side elevation of the base
of a dental eugine. Fig. 5is a front view of
the same. Fig.61is a plan view of the treadle-
tripod. Fig. 7is a side clevation of the en.
gine complete. Ifig. 8 is a side view of the
upper portion of the flexible rod or shaft.
Fig. 9 is a-sectional view of the lower portion
of the flexible rod or shait.

My invention relates to an improved form

of dental burring-engine; especially designed.

to assist in operations upon the nataral teeth
in the month.

The nature of this invention may be brietly
stated as consisting in the pecualiar construc-
tion of a continuousiy-rotating rod or shaft,
and its supports and attachinents, eommuni-
cating motion from a fy-wheel operated by
the foot or other powér to the tool, by which
a great degree of flexure and wobility is ob-
tained without undue friction, noise, or loss
of power, wispeusing with all cords, bands,
‘and pulleys, and securing a steady continu-
ous motiou. '

My invention also relates to the hand-piece,
which contains the tool-carrying spindle, or

that part of the rotary shaft which carries the |

tool. Its' object here is to provide. meuns
. whereby the shaft.may be caused to always
run troe and even in its bearings in the hand-
piece, and whereby all looseness of bearing

-caused by wear can be readily taken up; fur-.

“ther; to provide a tool-locking mechanism,
which is contained within the case of the hand-

piece, and is attached to and revelves with
the tool-carrying shaft, and which, lurther-
more, is arranged and adapted to be operat.d
through an aperture in the ease, in order te
unlock the tool. ’ .
The accompanying drawing represents these
improvements. i .
A designates. a tripod or stand, frem which
rises a suitably shaped and arranged stand-
ard, B, to which it is secnred. U Is a beveled
fly-wheel, fixed to the shaft ¥, which passes
through bearings in the standard B, This
shaft is provided with a crank, g, which re-
ceives the double-jointed pitman-rod I, con-
nepted with the treadle & at o2 The treadio
is.hinged to the tripod or stand, and is inline
with the axis of the fly-wheel. Immediately
over the fly-wheel, and engaging with its up-
per beveled edge, and secured in a bearing
attached to the standard B, is a beveled fric-
tion wheel or roller, I, of solid,.rubber,
bushed with brass, pressed down to the fiy-
wheel by the spring L. To this trie tion-wheel
the continnous rotating rod or shaft IC 1s se-
cured aud keyed in » slotted sleeve-coupling,
k, causivg them to rotate together, and yet
allowing the shafb to slide up and down freely . -
to accommodate the ebange in its length in
position during fexure. L designates a ‘tu-
Dalar staff or standard, supporting and pro-
tecting the shatt M, It is connected to .the
standard B by a rotating or sleeve joint pro-
vided with a set-serew, Kf, so as to allow or
prevent motion, at the will of tliie operator.
Above this, at convenient distwuces, are ar-
rapged one or more hinged joinss of poeculiar
eonstruction, attached to staff L by rotating
sleeve-joints provided with set-serews, usat /.
This jointisformed by two diverging branches,
M M, fivinly attached te the stafl L, or to a
collar, I/, closely fitting either inside or eut-
side of the staff L, allowing it to rotate freely.
The npoer pars of the joint is formed of two
similar branches, M, of the upper section,
with heles for pivots to pass through, and
extending downward 2 suitable distance be-
low them to afford suificient leverage for the
springs or rubber rings designed teo keep the
staff” ih an wpright pedition when unot in use.
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The two ends are connected by an elongated
. ring, O, embracing the staff, the object of
thi& ring being to limit the amount of flexure,
guard against aceident in case the springs or
rubber rings should be injured, and also to
serve for the attachment of the springs.or
rubber rings P, which extend from the ring
- on either side of the staff, said springs or
rubber rings being of equal strength, and so

© - arranged as not to be affected )y the rotation

of the staff; or these springs or rings might
be attached directiy to the branches N, and
fastened, as shown, to the staff or sections.
At eacl end of each section or length of the
staff L, or at any convenient .point between
‘the two extreme ends, are arranged suitable

bearings for the rod or shaft K, and at each |

joint the ends.of the sections are counected
by a universal or link joint. -
" “The several hinge-joints are properly bal-
anced’ by springs of elastic rubber rings or
other deviee, so as to bend with each other,
giving the engine great latitude of motion,
withoat interfering in the least with the rota-
tion of the inclosed shaft, and at the same time
giving it sufticient firmuess for the purpose re-
quired. Nearthetop of the shaft,and attached
to it by a collar, so as to allow it to freely ro-
tate around the staff L, is a short arm, S,
curved upward, and carrying in suitable bear-
ings a short shaft, T. "This shaft is designed
-to change the direction of the shaft K from
.a vertical to a horizountal position, and is con-
nected with the vertical portion by a well-
tempered spiral spring, U. The other end is
also fitted with a short length of spiral spring,
to which is attached a steel rod, V, which
transmits motion to the hand-piece. Attached
to the arm 3, over the spring uniting the shaft
Tto the rod V,is pivoted an elastic flat spring,
X, through - the free end of which the rod V

passes. The object of this spring is to steady’

the rod, and prevent the vibration that would
otherwise take place. This it- does without
interfering with its freedom of motion, and
having the great advantage over a rigid arm,
that there is no danger by actual torsion to
bend or throw it out of ‘shape, for, being very

sensitive to the slightest motion, it leads it--

self to any position or direction that is neces-
sary for it to assume. It also guards the ap-
. paratus from injury if the hand-piece be al-
lowed to fall suddeunly; as may often happen in
actual practice. - At the fopof the staff,imme-
. diately above the arm 'S, 18 arranged a small
stone, W, revolving with the shatt, designed
for sharpening instruments, &e;, and between
the bearings of the shaft T a small grind-
stone, V/, may be suitably secured.

My improvements in the hand.piece are il-
lustrated clearly in Figs. 1, 2, and 3.

The ease of the hand-piece is marked €2
Within it-is supported the tool-carrying spin-
die d, that is designed to be connected with
and rotated by the rotary shaft, as in ordi-
nary dental engines. The spindle has its

bearings in the case. 'wrnese bearings, with
which the case is provided, are marked h.
They-are conical, one being at or near the
front, and the other being at or near the rear
of the case. They are also reversed—that is"
to say, they have their bases opposite one an-

-other—the front bearing tapering toward the

front, and the rear.bearing tapering toward
the rear. On the tool-carrying spindle d are
formed correspondingly conical journals ¢ #,
which rest in the bearings, as shown. By -
these journals and bearings the spindle is
supported and guided, maintained at all times
true, and caused to revolve evenly gud smooth-
ly. In order to take up wear, oneof the bear-
ings is made adjustable, being formed for the
purpose ou the inner end of a slesve or tabe,
¥, which fits within the case, and encircles the
spindle, and is detachably connected and held”
to the case, so that it way be moved when.’
ever it becomes necessary to take up wear.
The connection is effected by means of a set:
or binding serew, Iy which passes through the
case, and bears on a flattened face formed on
the periphery of the sleeve lengthwise there-
of. - The sleeve is also removable, to permit
the withdrawal of the gpindle from the case,
if this should at any time become necessary.
As a means of securing the tool to the

,spindle, I provide a locking mechanism, which

is contained within the case of the haud-piece,
and is mounted on and revolves-with the spin-
dle. The locking mechanism which I thus em-
ploy interlocks with the tool, so as to prevent
it from either revolving or moving longitudi- .
nally independently of the spindle by which’
i is carried. ‘These features are shown in
the drawing. The spindle d, at its front end,
is provided with a socket to receive the shank
of a tool, . Atright angles with the socket
an aperture or hole is formed in the spindle,
-which hole opens into the socket. .In this
hole is located a locking pin or stud, ¢*, which
is mounted on one end of a lever, g, of the
first order, which is pivoted to the spindle,
and arranged in a recess on the exterior there-
of. The lever is, by means of a spring, ¢,
normally held in such position that the end of
the locking-pin projects some distance into
the socket. The tool b hasits end beveled, so
that when the same is inserted in the socket
it may pass under and graduoally lift the locks
ing-pin, - This continues until the tool has
been so.far inserted in the socket that a hole,
@'y in ity shank comes under the pin. The lat-
ter then drops into the hole, and the tool is
thas locked. securely in place. To prevent
torsional strain on the pin, the -tool-socket
may terminate in-a bevel fitting around the
beveled or flattened end of the tool, thus re-
lieving the pin of the strain referred to.

To operate the locking mechanism so as to
release the tool, I-form in the case an openin g,
¢, throngh which the locking-lever may be
manipulated to raise the pin; and so disengage
it from the tool. The mechanism héere em-
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ployed for securing the tool in place is one
that, as soon as it once engages with the tool,
prevents the latter from either longitudinal or
rotary movement independently of the tool-
carrying spindle, and it must be manipulated
before the tool can be released and removed.
In this it differs from those wethods of holding
the tool where the tool-shank issimply jammed
in a socket and there secured by a set-screw,
or where the tool cap be unlocked or disen-
gaged Dby partially rotating it, and is free to
be so moved. On the contrary,in the present
case, the tool can have no independent move-
ment, either rotary or otherwise, until the in-
terlocking mechanism is ficst manipulated to
-disengage - it from thetool, and to leave the
latter free to be removed from the socket.
This mechanism, possessing the characteris-
_tics specified, is here termed “ interloeking”
mechanism to distinguish it fromn the other
methods above referred to of securing the
tool. Itismanifest that when such a mech::n-
ism is wounted on the spindle within the case
or sleeve of the hand-piece, it is indispensable

. that there should be an opening or aperture

in  said case or sleeve, through which the
mechanism can be reached; otherwise the
tool, when once locked in place, could not be
released without removing the spindle from
the case. . .

The advantages of the above-described im-
provements mnay be stated as follows:
. The foot-plate of the treadle and pitman be-
ing ou different sides of the standard which
gives bearings to the fly-wheel, the operator’s
Jeg is not liable to come in contact with said

pitman—au annoyance experienced with a dif- |

ferent coustruction. The arrangement of the
shaft K with its sleeve-coupling permits rree
rotation with the beveled wheel H, the spring
I keeping suid beveled wheel pressed well
‘against the driving-wheel, while the. key und
slot in said coupling permit the shaft to slide
up and down, to accommedate itself to the
flexure at its joints. The means illusirated
tor changing thie direction of the shaft from a
vertical to a horizontal position—uamely, the
arm S, spriug U, and short shaft T—possess
great advantages. Were the spring alone
_employed, the changes could, of course, be
effected ; but the shatt would lack the steadi-
ness which my arrapgement secures. This
arrangement also affords, as described, a bear-
ing tor a grindstone, which will often be found
a very great convenience, and it enables me to
effect the swiveled arrangement, as described,
whereby the outer extremity of the arm may
“be turned easily around on the main shaft to
any desired position, and keyed securely in
place. The flat metal spring permits “he hori-
zontal portiou or arm ot the shaft to ve easily
raised or depressed, while it counteracts the
tendency of the shaft to lateral vibratiowu.
The improved construction and arrangement
_of the parts of the hand-piece will also, be
found highly advauntageous.

1t is, of course, obvious that cogged wheels
wmay be substituted for the frietion driving-
wheel and pinion. I prefer, however, to employ
the. friction-wheels, as they work admirably,
and are less noisy than cog-wheels; and, though
the universal joint is more costly than the
spring-counection, and cannot be well em-
ployed where great flexure is necessary, still
I prefer to use said universal joint, as the flex-
ure necessary at the points indicated is but
slight, and this form of joint, urder,such cir-
cumstances, does not bind as the spring does.

1 have described means, including a spring
or.springs, for raising and holding the shaft.
in an upright position; but I do not claim,
broadly, the employment of a spring for such
purpose. :

What I claim as my invention, and desire
to secure by Letters Patent, is— -

1. The arrangement of the treadle-plate and
pitman on opposite sides of the standard, said
pitman and plate being counected by an arm
of the latter intersecting the standard, suh-
stantially as deseribed.

%. The combination of the wheel H, bearing
B, shaft K, and spring I, substantially as set
forth. . .

3. The combination of the shaft K and
slotted sleeve-coupling kand ¥, as shown and
described. '

4. The combination of the coupling M N
with the staff L, or the extensions thereof, the
branches being attached to said staft L, or to
a collar or sleeve, by suitable springs P P, as
set forth. . 3 ,

5. In combination with the shaft K, the
curved arm S, bent spring U, and short shaft .
T, as set forth. ‘

6. The Hat spring X, iu combination with
arm S and rod V.

7. In a hand-piece for dental engines, the
combination, substantially as set forth, of a
case provided with reversed conical bearings,
and a tool:carrying spindle, held within the
case, and provided with correspouding conical
journals, which are received and supported in
said bearings.

8. The combination;in a hand-piece for dental
engines, of a tool-carrying spindle, provided
with reversed conical journals, and a surround-
ing case provided with corresponding conical
beariugs, one of. which is adjustable to take
up wear, substantially as set forth. ]

9, In'a hand-piece for dental engines, the

" combination of a tool-carrying -spindle, pro-

vided with reversed conical journals, a sur-
rounding case provided with a frout conical
bearing to receive the tront conical journal of
the spindle, and a rear bearing-sleeve, encir-
¢ling the spindle, adjustably and detachably
connected with the case, and provided at its
inner end with a couical bearing to receive the
rear conical journal of the spindle, substan-
tially as set forth, ‘

- 10, The cowmbination, in-a hand-piece for
denial engines, of a rotary tool-cairying spin-
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have hereante set my hand this 9th day of *
nda rotary movement | Febraary, 1877,
tiy of the apindle, and ‘

"In testimony that I claim the foregoing . I
5
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a surronading ecase, which contaius and sup-  OHAS. M. CURTIS.
ports the s e, aud iz formed with an aper: '
wramopmmn sehrough whichthe interloeking | - Witnesses:

mechanism ean be manipuisted to release the Wu. A, THORP,

tool, mmlgamla&i 7 a3 seb forth. <
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