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UNITED STATES
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MASSACHUSETTS.

HANDPIECE FOR DENTAL ENGINES.

SPECIFICATION forming part of Letters Patent No. 776,466, dated November 29, 1904.

Application filed August 16,1902, Serial No, 119,853,

(No model,)

To all whom It may concermn:
Be 1t known that I, Fraxx K. Hrsse, a citi-

zen of the United States, residing at Boston,

county of Suffolk, and State of Massachusetts,
have invented an Improvement in Handpieces
for Dental Engines, of which the following de-
seription, in connection with the accompany-
ing drawings, 1s a specification, like characters
on the drawings representing like parts.

This invention relates to handpieces for
dental engines of the type wherein the shank
of the drill or other tool 1s firmly secured in
operative position In a rotatable tool-carrier
driveninany suitable manner, the device being
provided with means for readily and quickly
securing or releasing the tool.

One of the ob]ectg of my present invention
is the production of means for affording an
extended bearing for the rotatable t00l-car-

rier, whereby the tool is accurately centered

in Opemtlon and lateral vibration prevented,
with a reduction of wear of the parts of the
apparatus. o |

Another object of the invention is the sim-
plification and strengthening of the apparatus
in various particulars with a very direct con-
nection between the tool-carrier and the dri 1V-
ing-shaft-of the motor.

T have also provided convenient and effective
means for controlling the chuck which di-
rectly engages and hold% the shank of the tool
and Whleh forms a part of the tool-carrier, a

ready adjustment of the chuck-controller be*- |

ing provided to take up wear and to adapt the
iffer shightly in

chuck. to tool-shanks which di
s1Ze.

These and other novel features of my 1inven-
tion will be fully described in the sub]'oined
specification and particularly pointed out in
the following claims. -

The accompanying drawings are on a con-
siderably enlarged scale in order that the de-
tallsof construction may be more readily com-
prehended.

Figure 1 is a side elevation of a handpiece
embodying one form of my present invention,
showing theinclosing casein position and with
a tool in operative position. Fig. 2 is a lon-
gitudinal section on the line 2 2, Fig. 1: but

- Fie. 7.

the parts of the apparatus within the case are
shown in elevation. Iig. 31s a similar view;
but in this instance the majority ot the parts
are 1n section, the rotatable spindle forming a
part of the tool-carrier and which extends lon-
oitudinally of the case being inelevation. Fig.
4. 1s a longitudinal section on the line 4 4, Fig.
3, with the parts correspondingly shown in
section and elevation. Fig. 5 18 a transverse
section on the line 5 5, Kig. 4. Fig. 61sa per-
spective detall of the cam or 10(3111[]0 membeyr
of the chuck-controller detached. T 1g. 718 an
elevation of another embodiment of my inven-
tion with the case in position. Kig. 81sa plan
view of the parts within the case in the rela-
tive position illustrated in Fig. 7, but with the
case In section. Kig. 9 1s a longitudimal sec-
tional view of the apparatus on the line 9 9,

7. Fig. 10 is a perspective view of the
cam or lochmo member of the chuclk-controller
detached, and Fi 1¢. 11 18 a side elevation of the

chuck slmwn 1N Secmon in Kig. 9.

Reference will first be had to the apparatus
/lustrated in Kigs. 1 to 6, mclusive, the case
of the handpiece comprising a body portion A,
an elongated nose A', tapered toward 1ts ex-
tremity and internally shaped to present an
extended tapering bearing «, Figs. 2, 3, and 4,
which serves as a lateral and also an end-thrust
bearing for the outer end of the tool-carrier.
The tool T is extended through the tubular
hole @™ in the end of the nose 1n usual manner,
and the case at the rear ena of the bodv por-
tion has a sleeve-like extension A®, herein
shown as provided with diametrically opposite
longitudinal slots ¢ and a notch ¢ (see dotted
lines, Fie. 2) for purposes to be described.

An elongated sleeve-bearing 0, preferably

-0f hardened steel, having a counterbore & at

its inner end and an extension /% also coun-
terbored, at its outer end, 1s of suech external
diameter as to enter with a snug fit the parts
A A’ of the case, the end of the part A® abut-
ting against an external annular shoulder 4*
on the bearing, and the notch ¢ is entered by
a pin &°, Figs. 2 and 4, to position the case,
the latter being rigidly secured to the bearing
by a set-screw 10, which enters a seat §* in the
salid bearing 6. The bore of the latter 1s in
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axial alinement with the bearing ¢™ in the nose
of the case, and these two bearings sustain
the tool-carrier, which comprehends a rota-
table spindle or shaft, a tool-holding chuck,

and its cap or casing secured to or for ming a |

part of the Spmdle, the tool-carrier hwmﬂ'
mounted upon it a chuck-controller to be de-
seribed and operative from the exterior of
the case of the handpiece when the parts of
the apparatus are assembled.

Referring to Figs. 3 and 4, the spindle D 1s
provided with two annular enlargements ¢
and ', the latter being adapted to enter the
counterbore 4’ with a running fit, and prefer-
ably a steel washer 12 is interposed between
the bottom of the counterbore and the enlarge-
ment ¢'. On the end of the spindle project-
ing through the extension §* a metallic collar
13 1s secured by a screw-stud 14, so that rela-
tive longitudinal movement of the spincle and
its bearing 6 is effectually prevented, the ex-
tension 4* having-a hole §°, through which the
secrew-stud can be inserted or removed, the
sleeve-like bearing & thus presenting lateral
and end-thrust bearing-surfaces for the spin-
dle. The extremity of the latter is reduced
at ¢ and threaded for attachment 1in any suit-
able or well-known manner to the fiexible
shaft of the dental engine or motor, and in or-
der to conveniently hold the tool-carrier from
rotation when attaching or detaching the driv-
ing-shaft 1 have shown a hole 15 in the SPIN-
dle to receive a suitable holding-pin, the hole

being located to register with notches 4°in

the extension #* of the bearing and a diamet-
ral recess 13 in the collar 13. (See Fig. 4.)
Between the enlargements ¢ and ¢’ the spin-
dle is cut away to leave an elongated parallel-
sided portion D? rectangular in cross-section
and having a longitudinalslot €7, and a trans-
verse notch ¢°1s made in its upper edge near
the end of the annular enlargement ¢, Figs. 2
and 3. A tubular chuck cap or casing I, re-

duced in external diameter at &'~ to leave an

external annular shoulder &%, is slipped onto
the outer end of the spindle and butted against
the shoulder formed by the enlargement o,
and the reduced portion 1s rigidly secured 60
the spindle, as herein shown, by a pin °, the
ends of which project 1adlally beyond the
spindle, as clearly shown in Fig. 3. Theouter
extremity of the chuck-cap is shaped at ¢° to
seat in the bearing «, and, as shown in Figs.
3 and 4, the cap is internally coned at ¢ to
form a closing-surface for the chuck, which
i1s contained within the cap, the shank of the
tool passing through the open end of the cap
into the chuck.

The tubular chuck (shown in longitudinal
section in- Fig. 3 and in elevation in Fig. 4)
may be of substantially usual construction,
comprising a solid cylindrical mner end ¢, a
tubular shank - receiving portion ¢’, having
longitudinal slits ¢° therem and an externally-

conical tip ¢’ to cooperate with the closing-

796,466

surface d7 of the cap. A pin ¢* is driven
through the solid end ¢ and projects radially

'bevond it, the end of the pin passing through

lonmtudlnal slots ¢® in the part d'” of the
chuck-cap and tightly entering holes 1 a
sleeve ¢*, mounted to slide longitudinally upon
the reduced portion of the cap. This sleeve
has longitudinal slots ¢® to receive the pro-
jecting ends of the pin d’, before referred to,
and a colled spring s 1s mterposed between
the shoulder @* of the chuck-cap and the ad-
jacent end of the sleeve, the spring tending to
retract the chuck and permit it to open to re-
ceive or release the tool-shank. The inner
end of the sleeve ¢* is externally screw-thread-
ed at &*, Figs. 3and 4, to take an internally-
threaded collar ¢, the annular enlarged head
¢ thereof forming an adjustable abutment
which cooperates with the cam or locking
member of the chuck-controller.

By rotating the collar ¢’ in one or the other

direction the distance between the abutment-
face and the tip of the chuck can be varied to
thereby adjust the latter for tool-shanks of
different diameters and to take up wear, the
operative movement ot the chuck- controller
remalning the same.

Retelrmo* more especlally to Figs. 4 and
6, the cam or locking member of the said con-
troller is shown as two parallel connected
arms £, laterally thickened and enlarged at
one end to present twocam-faces /', the arms

- being connected by a transverse round ful-

crum-bar 7%, which is seated in the notch &”

70

75
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of the part D* of the spindle, the two arms f 100

straddling such part, sothat the locking mem-
ber can rock on 1its fulecrum-bar as a center,
but without lateral motion. The cam-faces

f’bear against the face of the abutment ¢/,

and the enlargement ¢ of thespindleisslabbed
off at 20, opposite the cam-faces, to provide
a clearance and prevent engagement of such

faces with the enlargement.

I prefer to serrate or notch the upper edges
of the arms, as at 7%, Fig. 3, and 1n said fig-
ure the cam member is shown as having closed
the chuck on the tool T, which has a rela-
tively large shank. |

With a smaller shank the arms 7 would be
swung down a greater distance than that
shown in Fig. 3, such movement being effect-
ed by the action of a pin 7°, extended through
the slot d° above the serrated edges of the
arms and secured at its endsin an annularly-
orooved collar 7%, slidably mounted on the
part D* of the spindle. The groove £ there-
in is engaged by yoke-arms fﬁ which enter
-onﬁ*ltudmal guideways 4" in the sleeve-bear-

on the bearing and having internal lugs /°,
Fig. 3, which enter the gmdeways and roua‘h-
ened or milled f ngex- pleces £’ on the ring
pass through the slots & of the case portion A”.

By reference to Figs. 1, 2, and 3 it will be
seen that the finger-pieces 7 are readily accessi-

Ing 5 and are attached to a ring 7', mounted
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‘ble to the operator from the exterior of the

case, and from an inspection of the drawings
and the foregoing description it will be mani-
fest that if the collar #* be moved to the left
from the position shown in the drawings the
pin 7° will thereby be moved toward the ful-
crum of the cam member, and the expansive
action of the spring s will operate to slide the

sleeve ¢* to the right, the rocking movement
of the cam member 1n the direction of the ar-

row 25, Fig. 2, permitting such movement
of the sleeve. Inasmuch as the sleeve is con-
connected by the pin ¢* with the chuck, the
latter will be drawn inwardly and will open
and release the tool. On the other hand,
when the collar #*is moved from the open
chuck position to the right the pin_/° will
slide along the inclined upper edges of the

~arms 7* of the cam member, depressing such

member on its fulcrum 7 oppositely to the
arrow 25, and its cam - faces /' will press
against the abutment &, forcing it and its
connected sleeve and the chuck to the left,
bringing the conical end ¢ of the chuck into
engagement with the closing cone-surface d’
of the chuck - cap, and thereby closing the
chuck tightly upon the shank of the tool
The serrations or notches #* in the tops of

--the arms fF engage the pin #° when the chuck

is closed and prevent accidental opening of
the chuck.

It will be readily understood that the move-
ment of the collar 7* to open or close the

chuck 1s effected by sliding movement of the

ring /" by or through the engagement of the
ﬁnﬂrel -pieces F° by the operator.

.-'the camm member is released by a releasing

40 -

movement of the chuck-controller the spring

s operates to retract the clutch and permit it

to open, freeing the tool.

The chuck-controller comprises the sliding
collar 7, with its pin 7/°, the yoke-arms 7/°,
and the ring £, provided with the ﬁnﬂ*er—
pleces.

A verydirect connection 1s eﬂ'ected between

“the chuck and the spindle of the tool-carrier

by the construction herein shown, and by the

~ bearings which I have provided for the tool-

55

carrier, both lateral and end thrust, a very

accurate support is provided therefor, so that

notwithstanding the length of the tool-carrier

no chattering or Vlbmtmn 18 possible.

By means of the adjustable abutment ¢’ the |

apparatus can be instantly adapted to tools
with shanks of slightly-different diameters,

and wear of the abutment or of the cam-faces

S of the cam member is provided for. The

slots ¢ and d® in the sleeve ¢*and the tubular

6o
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part d'” of the chuck-cap, respectively, per-

mit the relative longitudinal movement of
‘the spindle and chuck leqmred to open and
- ¢lose the latter. |

In Figs. 7 to 11, inclusive, I have shown
another embod1ment of . my invention, the

‘parts A and A’ of the case being substantially

As soon as.

" as hereinbefore described: but the chuck is of

a different construction, and the chuck-con-
trolling device 1s different in its detalls.

By reference to Fig. 9 it will be seen that
the sleeve-bearing s, which 1s mounted 1n
the part A of the case and which 1s firmly held
in place by means of a secrew 100, which en-
ters a seat m', is substantially like the sleeve-
bearing 4, (shownin Figs. 2, 3, and 4, ) the bear-
ing /m belng counterbored at its inner end at
m' and having at its opposite end an’exter-
nally-threaded extension #:°,also counterbored
to recetve a collar 130, which is pinned to the
spindle N by a screw stud or pin 130°. Pref-

erably a steel washer 120 is bottomed in the

counterbore 7/, and the tubular part N’ of the
chuck-cap N”* is inserted in the counterbore

with a running fit and against the washer 120,

sald tubular part N’ receiving the forward
end of the spindle N and being rigidly secured
to 1t by a pin 99. The spindle and 1its rigidly-
attached chuck-cap are thus held from longi-
tudinal movement relatively to the sleeve-

bearing, and the outer end of the cap is pro-

vided with a cone-like bearing-surface »° to
codperate with the end- thrust bearing @ of
the nose A’ of the case, as shown in Fig. 8.
The chuck-cap 1s provided with an internal
cone-bearing n’ to cooperate with the corre-
spondingly-tapered or coned end » of the chuck
V, (shown separately in elevation in Fig. 11,)
said chuck being a double-ender and hwmn
longitudinal slotsfv extended oppomtely from
a central enlarged portion 2™ to the opposite
ends of the chuck, the inner end of the latter
being also coned or tapered, as at+°. In this
embodiment of my invention the spring or
resiliency of the chuck, with the external
taper of the ends, operates to release the tool
when the means for effecting closure of the
chuck is in operation. The chuek-controller
comprises a longitudinally-movable closer, a
cam or locking member, and a device oporated
from the exterior of the case to move the cam
or locking member, as desired.
member is shown in Fig. 9 -as a plunger 2°

slidably mounted in the chuck-cap N* and

having its outer end provided with a longitu-

The closing

70

75

30

Q0
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100

105

110

dinal seat 2* to receive the shank of the tool

T when the latter is inserted in the chuck, the
seat being countersunk at#’on a taper corre-
sponding to the adjacent tapered end +* of the
chuck. At its opposite inner end the plun-
ger is provided with an axial socket »’ to re-
ceive the shank of a headed abutment-stud

n', the face of which ccéperates with the cam-
| ta,ce of the cam or locking member.

In Fig. 9 1T have shown a washer 75, mter-
posed between the end of the plunger and the
head of the abutment-stud, and 1t will be
manifest that by using washers of different
thickness the face of the stud will be adjusted
relative to the cam member to govern the
closing movement of the chuck. Between
the forward end N” of the chuck-cap and the

115

120

125
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part N’ thereof the chuck-cap 1s slotted lon-
oitudinally, as at 2”, 1t being understood that

the chuck-cap as a whole is tubular from end to
end, but the parts N’ N* thereof are unslotted.

Within the slotted portion I have mounted the

cam member, which comprises a body portion
i, having a cam-face A, an oppositely -ex-

tended elongated arm A’, preferably provided

on 1its upper face with transverse serrations
or notches 7% and lateral fulecrum-ears 4°, lo-
cated at the upper part of the body portlon
These fulecrum-ears are seated in notches 2°
transverse to the slot #n”, so that the cam mem-
ber is inclosed within the slotted part of the
chuck-cap, the cam-face A~
bearing against the abutment-stud »’. A col-
lar »° is slidably mounted on the part N’ and
the adjacent slotted part of the chuck-cap and
provided with an annular agroove 7" to re-
ceive yoke-arms 7", which at their opposite
ends are secured to or form part of a ring »"

preferably externally miiled or rouﬂhened and
mounted to slide longitudinally on the sleeve-
bearing m. The yoke-arms »™ are seated and
slide 1n lon(}itudinal and diametrical opposite
guideways 72" in the sleeve- beaiing, so that
rotative movement of the ring 7" is prevented
and the yoke-arms are houspd when the case
is applied. The sleeve »’ is provided with a
threaded stud 2™, which extends through one

of the slots »” and engages the upper face of

the arm /%’ of the cam member, so that move-
ment of the collar »’ to the right viewing
Figs. 8 and 9 will act through the engage-
ment of the stud #™ and the arm A’ to turn
the cam member on its fulerum in the direc-
tion of the arrow 35, Fig. 9, thereby forcing
the chuck-closer or plunger »° to the left. The
countersunk end 2’ of the plunger operates to
close the end 2° of the chuck upon the tool-
shank and also to force the chuck to the left,
so that the closing-surface »' of the chuck-cap
will operate to close the end » of the chuck.
The notched or serrated surface of the arm 2’
engages the stud »™ and prevents accidental
release of the chuck. By moving the ring 2"
to the left the yvoke-arms »"™ will slide the
collar 2” in the same direction and the cam
member will be released, so that the resiliency
or spring of the chuck will operate to release
its hold upon the shank of the tool, and there
will be a slight movement of the plunger »°
to the right, effecting a corresponding slight
swinging movement ot the cam member on its
fulerum opposite to the arrow 35. By a very
slicht adjustment of the screw-stud »” in or
out the closing of the chuck can be regulated
to accommodate tool-shanks of different di-
ameter, thus forming a very simple adjust-

ment to regulate the capacity of the chuck.

The construction is strong, durable, and
simple, and by merely withdrawing the screw
100 the case can instantly be removed from
the operative parts of the handpiece, so that
all that is necessary to adjust the chuck 1s to

of said member
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effect such removal and turn the serew-stud
n* 1n one direction or the other.

In the embodiment of my invention just de-
seribed 1t will be manifest that the support
and bearings, both lateral and end-thrust, for
the spindle and for the tool-carrier as a whole
are substantially as described in the first em-
bodiment of the invention.

Having described my invention, what 1
claim as new, and desire to secure by Letters
Patent, is—

1. The combination with the case of a dental-
engine handpiece, of a rotatable spindle there-
in, an elongated sleeve-bearing for the spindle,
means codperating with said bearing to take
up end thrust and prevent longitudinal move-
ment of the spindle in said bearing, a chuck
for the tool, chuck-controlling means, and an
actuator therefor mounted upon and longitu-
dinally slidable on the sleeve-bearing.

9. Thecombination with the case of a dental-
engine handpiece, of a rotatable spindle there-
in, a sleeve-bearing for the spindle, having a
longitudinal, external guideway, means rigid
with the spindle to cooperate with the oppo-
site ends of the bearing to take up end thrust,
a chuck for the tool, chuck-controlling means
rotatable with the spindle, and an actuator for
said means, mounted on the bearing and slid-
able in the guideway thereof.

3. The combination with an elongated bear-
ing, of a spindle rotatably mounted therein
and extended through it, the outer end of the
spindle being adapted 60 be connected with a
dr wmﬂ-shatt means to prevent longitudinal
movement, of the spindle in the bearmg, a
chuck -cap rigidly connected with the other
end of the spindle and having an external
shoulder, a chuck in the cap, a rocking cam
member supported by the spindle, a longitu-
dinally-rigid transmitting member directly 1n-
terposed between the chuck and ecam member
and slidably mounted on the cap, means to rock
the cam member to close the chuck,and a spring
surrounding the chuck-cap between its shoul-
der and the outer end of the slidable member,
to move the said slidable member when said
cam member is released.

4. The combination with a spindle fitted to
rotate in bearings, of a chuck, a rocking cam
or locking member, and a sliding member be-
tween it and the chuck, all supported by the
spindle, one end of the sliding member codp-
erating with the chuck and the other end with
the cam member, means to rock the cam mem-
ber and act through the slidable member to
close the chuck, and a spring wholly independ-
ent of the chuck to move the slidable member
in the opposite direction when the cam or lock-
ing member 1s released.

5. Inahandpiece for dental eno‘mes, a Spin-
dle fitted to rotate in bearings, a chuck-cap.
having a tubular end to receive and secured
to the inner end of the spindle, a sleeve slid-
ably mounted on the tubular end of the cap,
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the latter having an external shoulder beyond
the sleeve, a spring interposed between the
shoulder and sleeve, to move the latter inward,
a chuck within the cap and positively connected
with the sleeve, and means mounted on the

spindle to move the sleeve against the stress

of the spring and close the chuck.
- 6. The combination, with a rotatable spin-

- dle provided with annular enlargements, of a

10

20

sleeve-bearing counterbored to receive one of
the enlargements, an externally - shouldered
chuck-cap having a tubular end to receive the
end of the spindle beyond the other enlarge-
ment and secured to the spindle, a sleeve lon-
gitudinally slidable on said tubular portion of

‘the cap, a spring interposed between the cap-

shoulder and the adjacent end of the sleeve,
an adjustable abutment rigidly secured to the
inner end of the sleeve, a chuck connected with
the latter and inclosed by the cap, and means,
including a bifurcated rocking cam member

seriblng witnesses.

5

mounted on and straddling the spindle between

the enlargements thereof, to engage the abut-
ment and move the sleeve in opposition to the
spring, to close the chuck.,

7. The combination with a rotatable tool-
carrier, including a spindle and a rigidly-at-
tached chuck-cap, of a chuck within the cap,
a rocking cam member mounted on the tool-
carrier, intermediate devices to close the chuck
when said member is rocked, a slidable, man-
ually-operated collar to engage and rock said
cam member, and an adjustable device on said
collar to regulate the closure of the chuck when
said cam member is rocked.

Intestimony whereof I have signed my name
to thisspecification in the presence of two sub-

| | FRANK K. HESSE.
- Witnesses: '

JoHN C. EDWARDS,

Eyvimy C. Hopges.

f

30

35




	Drawings
	Front Page
	Specification
	Claims

