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To all whom vt may concern:

Be it known that I, GEOorRGE H. CUSHING,
of Chicago, in the county of Cook and State
~of Tllinois, have invented certain new and use-
ful Improvements in Dental-Engine Hand-
Pieces and Tools, of which the following 1s &
specification.

My invention relates more especially to that
class of hand-pieces in which the operating-
tool is locked in the socket of a rotary chuck
by means of spring clamping-jaws, which are
clamped upon or released from the locking
end of the tool by means of mechanism oper-
ated through an opening or slotin an envelop-
ing casing, which casing constitutes the bear-
ings of the rotary chuck, and enables the same
to be held centrally of the fingers and thumb

of the operator in manipulating the instra-

ment.

The first part of my invention relates to the
casing of the chuck, which is provided with a
slot or slots, by which access is had to the
tool-locking mechanism to manipulate it ; and
consists in providing the casing with an end-
wise-moving sleeve, adapted to cover and ex-
pose, as circumstances may require, the slot
or slots in said casing.

The next part of my invention consists in
providing the casing of the hand-piece with
two or more slots or openings, in combination
with tool locking and driving mechanism, one
portion of which is held stationary or moved
in a direction opposite to the movement of an-
other portion in securing or releasing the op-
erating-tool. |

The next part of my invention consists in
the combination of a hand - piece casing, a
chuck or spindle having bearings therein, an
endwise- moving split or spring -jawed tool-
lock, the locking end of which is entirely en-
veloped by the chuck and compressed upon
the tool-shank by a tapering surface 1n the
socket of the chuck, and mechanism for recip-
rocating the tool-lock positively backward and
forward.

The next part of my invention consists of a
split or spring-jawed tool-lock provided with
one or more locking lugs or projections, to fit
or engage the locking groove or grooves in the
shank of an operating-tool.

. The next part of my invention consists in

| the combination of a hand - piece casing, a

chuck or spindle, and asocketed splitor spring-
jawed tool-lock provided with a locking-lug,
to engage the groove-shank of an operating-
tool.

The next part of my invention consists in
the combination, with a hand-piece casing, of
a rotary spindle-chuck locked from endwise
movement, while free to turn in its bearings,
when wear of the parts is compensated by an
adjustable coupling or connection between sec-
tions of the chuck, or between the chuck and
its driving mechanism.

My invention further consists of the combi-
nation of an operating-tool, the driving end
of which is provided with two or more lock-
ing-grooves and two or more tapering or bev-
eled sides or driving-surfaces, with a rotary
tool chuck or mandrel and its locking mech-
anism, which engages the driving-surface and
locking-grooves of said tool when inserted in
the socket of the chuck, whereby the operat-
ing-tool is compelled to turn positively with,
while locked from endwise movement in, said
chuck,

In the accompanying draswings, which 1llus-
trate the best way now known to me of em-
bodying my improvements, Ifigure 1 repre-
sents a plan or side view of my improved
hand-piece, with the sliding cover or sleeve
drawn back to prevent access to the tool-lock-
ing mechanism; Fig. 2, a similar view ot a
portion of the hand- piece, with the sleeve
thrown forward to permit access to the tool-
Jocking mechanism. Fig.3is an axial section
through the hand-piece, showing the interior
mechanism and the locking end of the oper-
ating-tool; and Fig. 4 is a sectional perspec-
tive of the clamping-ring connecting the hand-
piece casing and rear bearing of the chuck or
casing section.

The casing A is of any usunal or preferred
construction, and is provided with bearings,
preferably at front and rear, for the reception
of a rotary spindle-chuck, B, for the chuck
and its driving-connections, as usual.

The hand-piece may be used in connection
with the well-known S. S. White dental en-
gine, the casing being connected with the flexi-
ble sleeve, and the rotary chuck connected
with the flexible driving-shaft enveloped by




~ the sleeve of that engine in well-known ways, |

- formed at its forward end to it the front bear-

~ preferably constructed of hardened steel, in a

- screw, for the reception of the threaded end of
-~ an adjustable connection or coupling between

- as well as of its bearings; and to prevent acei-

. to each other, a set-screw is passed through
- the sleeve b and forced against the section ht

~ chuck, and fits snugly in a correspondingly-

~ formed end of a preferably hardened - steel |
~~ busbing, a, locked in or forming part of the |
. _rear sectlon or bearing, A/, of the casing. This
~rear section, A’, is ¢connected to the casing A |
by screw-threads or equivalent means; and in |
. order to prevent accidental separation or |

. or it may be used in connection with any other
.engine where applicable or desirable, -
. The rotary spindle-chuck consists, in this

~nstance, of a hollow shell or sleeve, b, suitably

- Ing of the casing and prevent endwise move-
~ment 1 that direction, which front bearing is |
- manner similar to that patented to Eli T. Starr,
- November 16, 1875, as No. 170,125,

- The rear end of the chuck-sleeve D is inter-
-nally threaded or provided with a female

a4 (I'I*ififilig';-(jﬁllIl'ﬁcti:l‘ilfl;.. shaft, or: section, b', of
“the rotarv chuck. These screw-threads form.

. thesections, which permits of theiradjustment:
- to compensate or take up wear of the chuck,

dental movement of the two sections relatively:

~ to loek the two together,

~ This shaft or rear chuck-section, b!, is pro- l :
to the first set, for that purpose, the surface of -
the chuck-sleeve opposite these last-mentioned
~openings being suitably prepared for the ac-

- vided with 5ﬁ:t-iil]l;tfl“iilig eiu]m‘gemm]ztz_,_};215 which:
~constitutes the rear-bearing shoulder of the.

~movement of ‘the casing and rear. bearing or

- section, A/, relatively to each other, I employ a |
- clamping or securing ring, C, to connect: the |

two, the ring having a groove, ¢, therein for
the reception of a feather, pin, or projection on
the section A’, and being provided with a ser-
rated or ratcheted edge to clamp upon the
rear end of the casing A, on which it tits. To
prevent accidental movement of the clamping-
ring, and to press or foree it firmly in place, I 1
employ a screw -nut, 1), working upon the
screw-threaded portion «’ of the bearing or
section A’.

The tool-locking mechanism, or that by
which the operating-tool is locked in the socket
of the rotary chuck, so as to be compelled to |
turn therewith, consists of an endwise moving |
or reciprocating rod or spindle, E, the front
end of which is provided with spring-clamping
Jaws e, of well-known construetion. This lock-
ing-clamp is fitted in the socket of the rotary I

chuek, its tront clamping end being preferably
shghtly tapering to correspond with the simi-
larly-tapered socket at the front end of the
chuck, by which means when the locking-
clamp 1s moved forward its jaws are forced I

together or upon the locking end of the tool,
should such Dbe inserted in the chuck, and
when moved backward the jaws are permitted
to spring apart or open to release and permit
of the withdrawal ot the tool. This recipro-
cating movement is imparted to the tool-lock-
ing clamp by means of a thumb or screw nut, |
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F, working upon threads f, formed upon the

chuck-sleeve ), and upon threads g, (running
in a direction opposite to those on the chuck-
sleeve,) formed upon a sliding ring or portion,
(3, connected to the locking clamp or spindle
kK by a pin or screw, ¢, passing through the
ring from side to side and through the chuck-
sleeve b, which sleeveis slotted longitudinally
to permi of the shiding or reciprocating move-
ments of the ring G, the pin or serew ¢/, and
the locking-¢lamp.-

- Access 18 had to the thumb-nut IF, to mani-
pulate 1t in locking an operating-tool in or re-
leasing it from the chuck, through a slot or
opening formed in the casing A, such a slot
being a well-known expedient in dental-engine =
hand-pieces. -

- For greater-ease and rapidity in turning the
thumb-nut, I provide the casing with two slots
or openings, h, upon opposite sides; and to
ehabie the operator to hold the chuck while
manipulating the tool-lock, which chuek might

:OtheI'-WiS& )16‘1{1 Sllght]y\?heﬂ driVﬁl] by 'ﬂE‘:X- . o

1ble connections, I provide another set of
openings or slots, &', preferably at right angles

tion of the fingers.
- It will be obvious, however, that in some

~cases the second set of slots, k!, by which to
hold or turn the chuck, will not be necessary;

and that, 1f’ desired, a long.or continuous slot
upon opposite sides may be employed, instead
of the two sets above described, and other

changesmade; butthe form shown is preferred. -
~In order tocover uporshield the slotsabove

mentioned, so as to present a neat appearance
and smooth exterior of casing, as well as to
prevent entrance of dust or extraneous and in-

| jurious matter to the inside of the hrand-piece,

while permitting ready access to the slots when
it 1s desired to manipulate the tool-locking
mechanism, 1 mount upon the casing an end-
wise-movable sleeve, H, which, when in a for-
ward position, exposes the slot or slots in the
casing,and when in a backward position covers
sald slot or slots, or vice versa.

The sleeve H is limited in its backward
movement, in the present construction, by the
shoulder A%, formed on the casing, and in its
forward movement by the spring 7% the free
end of which, when the sleeve is moved out-
ward, springs up and abuts against an annu-
lar flanged shoulder, 24, formed on the sleeve
for the purpose.

A suitable spring might be employed, if de-
sired, to keep the sleeve H normally in the
position to cover the slots. '

Thelockingend of theround-shanked operat-
ing-tool is preferably constructed, as shown in
Fig. 3, with two locking-grooves, % ¢, upon op-
posite sides, which formation produces a sort
of head or enlargement, two sides, preferably,
of wineh are beveled or tapered off for the
more easy 1nsertion of the tool in the chuck-
socket, the clamping-jaws of the chuck, in the
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present instance, being formed for operation in.

connection with such a tool. .

It will be seen that my improved split or
spring-jawed tool-lock is entirely enveloped at
its front or locking end by the rotary chuck,
which is locked from endwise movement, the
‘socket of the chuck being tapering in front to
compress the jaws together when forced for-
ward ; and also that the tool-lock is recipro-
cated or moved positively backward and for-
ward 1n the chuck-socket.

This construction possesses obvious advan-
tages over such a spring-jawed tool-lock asis
shown, for instance, in Requa’s Patent No.
199,469, of January 22, 1878, where the front
end of the chuck itself is split or jawed, where-
by, of course, when compressed upon a tool the
front end of the chuck is rendered incapable
of running steadily and without wabbling in
its bearing; or over a spring-jawed tool-lock
in which the locking end is not entirely en-
veloped by the chuck, although movable end-
wise in a socket thereof, and in which the lock
1s moved in one direction positively to release
the tool, while moved in the other direction by
a spring to compress the jaw upon the tool-
shank. |

I claim as my invention—

1. The combination, substantially as herein-
before set forth, of the slotted casing, the ro-
tary tool-chuck mounted therein, the tool-lock-
Ing mechanisin carried by the chuck, and the
endwise-movable sleeve having no connection
with the tool-locking mechanism, but adapted
to cover or uncover the slot through which
sald mechanism is operated, whereby when
sald sleeveis in one position aceess to the tool-
lock to manipulate it is prevented, while in
another position access to the tool-lock is per-
mitted to operate it. .

2. The combination, substantially as herein-
before set forth, of the hand-piece casing pro-
vided with two or more slots or openings with
tool locking and driving mechanism, one por-
tion of which is held stationary or moved in

adirection opposite tothe movementof another |

portion in securing or releasing the operating-
tool.

3. The combination, substantially as herein-
before set forth, of the casing, the chuck, the
endwise-moving split or spring -jawed tool-
lock, the locking end of which is entirely en-
veloped by the chuck and compressed upon
the tool-shank by a tapering surface in the
socket of the chuck, and the mechanism for
reciprocating the tool-lock positively to com-
press or release its jaws. |

4. The split or spring-jawed tool-lock, con-
structed substantially as hereinbefore set forth,
having a locking lug or projection to engage
the locking-groove in the shank of an operat-
1 g-tool.

5. The combination, substantially as herein-
before set forth, of the hand-piece casing, the
chuck, and the socketed split or spring-jawed
tool-lock provided with a locking-lug to en-
gage the grooved shank of an operatiitg-tool.

6. The combination, substantially as herein-
before set forth, of the hand-piece casing, the
rotary spindle - chuck locked from endwise
movement while free to turn in bearings there-
in, and an adjustable coupling or connection
between sections of the chuck to take up or
compensate wear.

7. The combination, substantially as herein-
before set forth, of the operating-tool con-
struncted with a driving end having two or
more tapering or beveled sides or driving-sur-
faces and two or more locking-grooves with
a rotary tool-chuck and its locking mechanism,

-which engages the driving-surface and loeck-

ing-grooves of the tool, whereby the operat-
ing-tool is compelled to turn positively with,
while locked from endwise movement in, the
chuck.

In testimony whereof I have hereunto sub-
scribed my name.

GEORGE H. CUSHING.

Witnesses:
HENRY M. BAcoN,
C. F. GUNDELL.
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