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1o all whom it may concer:
Be it known that I, ARTHUR W. BROWNE,
a citizen of the Unlted States, residing at
Prince’s Bay,
5 Stateof New York, have invented certain new
~and useful Implovements in Dental-Engine
Handpieces; and Ido hereby declare the fol-

lowing to be afull,clear, and exact deser iption
of the mventlon such as ‘will enable others
ro skilled in the art to which it appertams to

make and use the' ‘same.

My mventwn relates to haudpleces for den-

tal engines;  and it consists of certain im-
provements, hereinafter claimed, applicable

15 to that class of handpieces in which the tools
carried thereby may be operated at various
angles relatively to the handle or body of the
handplece

~The object of my invention is to provide a

20 handpiece of this class of simple and com-

paratively durable construetion and in which
the tools carried by it may be quickly and
easily adjusted to any angle within certain

limits relatively to the handle portion, the
25 tool firmly lockéd in any position to which it-
may be adjusted or yieldingly held in any

position of angular ad justment, and possess-

ing other advanta,ﬂ'es all of which will here- ;

inafter be more fuﬂy eéxplained. |
30 In the accompanying drawings, qure 1 18

a view 1n side elevation of a handplece made.
Fig. 2 is .
& sectional longitudinal central view of the
front portion of sald handpiece on an en-
Fig. 3 isa viewin elevation of
the front portion of the handpiece shown in |
Fig. 2 and turned at a right angle thereto. |

in accordance with my invention.

35 larged scale.

I‘10‘ 4 18 a cross-sectional view 01’ the hand-
piece on the line 4 4 of Fig. 3.

40 The head or tool- holdmﬂ* portion of the.
handpiece consists of a tubular elbow A, com-

posed of two members A’ and A2 arr anbed
preferably, at a right angle relatwely to each
other, Fitted in the bore of the member A’

45 of the head and having bearing therein is a
rotary socket or tool—holder B, prowded with

a gear B’; which rotates with the tool-holder

In an enla,rﬂ*ed portion a of the bore of the

member A’ of the head. A perforated nose-

50 piece C, having screw-threaded connection

in the county of Richmond and

holder.
of the head is a gear I, a socket- bearing fin
the front end of Whleh

| with the member A’, serves to hold the socket
or tool-holder in place in the head. Suitable
operating-tools, such as the bur D, are adapt-
ed to be ﬁtted in the tool-holdel by way of

the shank D', which is inserted in the socket z5s

of the tool- holder and a flattened portion d
on the inner end of the shank engaging a cor-
responding flattened projection b in the in-
nerend of the socket of the tool-holder serves
| to cause the operating-tool to rotate with the 6o
tool-holder. .
an annular groove d', adapted to be engaged
by a notehed Swmg-shde K, pivoted by ascrew

In the end of the tool-shank is

e within a slot in the head A. The outer end
of the swing-slide is rounded and milled and 6 5
projects shn*htly beyond the front of the head
A 1n order that it may be readily swung by
the thumb or finger into operative posmon

to cause its notch to engage the groove of the
;opelatmﬂ*-tool and securely hold the same in 7c¢
;pos::.tlon in the tool-holder without interfer-

ing with its rotary motion or be swung out
of engagement with said operatmﬂ*-tool to
permit; the same to be withdrawn from the
Fitted in the bore of the member A? 45

its and rotates upon
a journal a', projecting from the partition

| between the boresof the respective members

of the head. The front end of the gear I 8o
engages the gear of the tool-holder B, whmh
proj ects throun*h an opening in said pal tition,

as will be seen by reference to Iig. 2, where-
by when the gear F is rotated, as will later

on be explamed rotary motion is imparted to 8y

the tool-holder and the tool carried thereby.

For the purpose of making suitable sup-

|- porting connection between the above-de-
| scribed head or tool-holding portion of the
| handpiece and the handle ‘portion or body, go

farther on to be described, in such a way that
it may be adjusted to __any angle within cer-

tain limits relatively to said: hzmdle portion

and at the same time provide a suitable driv-
ing connection between the gear F of the head g5
and the driving-spindle of the handpiece,

which driving connection will be freely op-

erative in Whatever position of angular ad-
justment the head may occupy 1elat1ve1y to
the handle portion, I have provided mechan- 100



29

ism as follows: On the exposed end of the

member A~ of the handpieee-head isarounded

or ball-like projection G, constituting one
member of a universal or ball - and - socket

5 supporting connection between the head and
handle portions of the handpiece, the other
member of this conneection being formed by

a spring-jawed socket II, split at » and pro-
vided with a tubular exteriorly-threaded ex-

10 tension II', which serews into the front inte-
riorly-threaded end of a tubular metallic han-
dle-seetion I of the handle portion. The con-
nection between the socket extension H’' and
the handle - section I is preferably by means

15 of left-handed serew-threads, and the socket
member II may be securely held in the han-
dle-section I by meauns of a set-screw 7, pass-
g through an opening in said handle-see-
tion and into an indentation on the extension

20 1I' of the socket member. The ball member

of the supporting connection fits in the socket

member and may Dbe freely moved about
therein 1 any direction, and consequently
the handpiece-head may be moved or ad-
25 justed to any angular position relatively to
- the handle portion, the extent of this univer-
sal movementof the head being limited Ly the
head coming 1n contact with the outer end
of the socket member 1I. Surrounding the
30 spring - jawed socket member IT is a clamp-
sleeve J, having a cone-shaped socket corre-
sponding with the exterior cone shape of the
soclkket member II. The inner end of this
sleeve, which 1s reduced in diameter, sur-
35 rounds and freely turns upon one end of a
longnut Iy, serewing upon the threaded socket
extension I, and a flange or annular shoulder
o on the forward end of said long nut and
bearing against a shoulder on thie interior of
4o the clamp-sleeve, and a eollar L, sceured to
the long nut by means of a set-serew [, serve
to hold the clamp -sleeve upon the long nut
and cause said sleeve to move endwise with
the nut, while leaving said nut free to be
45 turned without turning said slecve. The col-
lar Ii is preferably roughened orserrated upon
1ts outer surface and provides ready means
for turning the long nut in opposite direc-
tions. Turning of the nut in one direction
5o by means of 1ts serrated collar moves the
clamp - sleeve forward to cause the spring-
Jjaws of the socket II to grip and hold the
ball member G with more or less tightness,
according to the amountof pressure brought
55 to bear by the clamp-sleeve, while turning of
the nut in the opposite direction releases the
ball memberfrom pressure of thesocket mem-
ber and leaves it free to be moved in all direc-
tions.

The front section B of a rotary driving-
spindle has bearing in the tubular extension
H" of the socket member II of the said uni-
versalsupporting connection and isconnected
at its rear end with the main scetion M’ of
65 said driving-spindle, which is mounted in
bearings in the handle portien of the hand-

60
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is an annular flange m?, which abuts against
a shoulder /v’ on the inside of the socket mem-
ber II and serves to prevent inward move-
ment of the driving-spindle, outward move-
ment of this spindle being prevented by the
end of the main section M’ of thespindle abut-
ting against the inner end of the socket-incm-
ber extension II'.

The universal driving connection between
the gear I of the handpieee-head and the
driving-spindle M is shown as consisting of
four lateral projections m: on the end of the
driving-spindle M and which are adapted to
engage with as many longitudinal slots or
notches /' in the end of the gear IF opposite
to the end thereof provided with the gear-
teeth. The extremity of the driving-shaft,
at the eenter or junction of the lateral projec-
tions, is formed with a slightly-rounded pro-
jection ', adapted to {it in a corresponding
concaved seat in the bottom of asocket in the
gear If, into whieh socket the slots or notches

7" open. It will be seen that the gear If may

be freely rocked 1n all directions about the
projection ' as a eenter without interfering
with the driving connection between said gear
I and driving-spindle even while the parts
are being operated. It will further be seen
that the projection m’, about which the uni-
versal driving connection turns, is also the
center of the univeral or ball-and-soclket sup-

porting connection and that when the hand-

piece-head is rocked in any direction about

said universal supporting connection the said

universal driving connection permits of the
gear I moving correspondingly.

A hard-rubberhandle-scetion N, preferably
flat-sided or triangular in cross-scetion, may
be fitted upon the metal handle-section I and
prevented from turning thercon in any suit-
able way. A metal ferrule O, serewed upon
the rear end of the handle-section I, and a dog
(not shown) on the rear end of the driving-
spindle M’ form part of a “slip-joint” con-
nection of well-known construction for mak-
ing a readily-detachable counecction with a
flexible driving-shaft and sheath of a dental
enginge.

The operation of my improved handpicee
1s as follows: With the handpiece suitably
connected to a dental engine and an instru-
ment or operating-tool of the desired size and
shape, as the bur D, locked in the tool-holder
I3, rotary motion may be imparted to the driv-
ing-spindle M by the operation of the engine
and this rotary motion communicated to the
tool-holder and tool carried thereby by means
of the universal driving connection between
sald driving-shaft and the gear I and the an-
gle-gearing between the gear I and the gear
B of the tool-holder 3. By relieving the ball
member G-of the universal supporting con-
nection between the head and handle portions
of the handpiece from pressure of the spring-

jawed socket member II by turning of the

collar L. the head may be mmoved in any diree-

piece. Near the front end of the spindle M | tion whatever to vary the angular position of

70

75

30

00

95

105

11O

115

120

125

130




606,755 3

the operating-tool relatively to-the 1011 'D‘ltulldl-

“nal axis of the handpiece, the univer sal driv-

ing connection moving with and accommo-
dating 1tself to the movemen_t of the univer-
sal supporting connection. After the head

and tool have been adjusted to the proper po-

- sitlon they may be firmly ela,mped and re-

10

I5

20

23

30

tained in such position by turning of the col-
lar L in the proper direction, or any desired

degree of frictional tension may be brought to |

bear upon the head by means of the collar.
In a handpiece constructed according tomy
invention the operating-tool, it will be seen,
I8 susceptible of a very wide range of ad] ust-
ment in all directions: It can be moved in
the arc of a circle in the plane of the longi-

tudinal axis of the handpiece from its ex-'

treme obtuse angle of, say, one hundred and
fifteen degrees to its extr eme acute angle of,

say, sixty- Lhree degrees, these extreme pPosi-
tions being indicated by dotted lines, Fig. 2.

When in either of these extreme pomtmns or
in any intermediate position between them,

the operating-tool may be moved in a com-
plete circle about the longitudinal axis of the
handpiece. It will further be seen that the
handpiece-head may be moved laterally to ad-
just the longitudinal axis of the operating-
tool to one suile or the other of the longitudi-
nal axis of the handle portion, such pomtwns

beingindicated by dotted 11nes Fig.3. When |

in e1thel of these positions, the opera,tmn--
tool may be adjusted to various angles rela-

- tively to the handpiece, &ppwmmately the

35
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same aswhen the longitudinal axis of the op-
erating-tool and the handplece lieinthesame
plane. In fact, the operating-tool, owing to
the universal connectlons, may be ad;justed

within certain limits, in any direction to oec-
cupy any angular posu;lon with reference to
thehandpiece. The construction is such that
the operating-tool may be locked in any po-
sition whatever to which it may be adjusted,

which is not true of adjustable-angle hand-
pieces as heretofore constructed a;nd in which
detent devices are employed to lock the op-

erating-tool in certain determined positions.

The olctmpmﬂ' device forthe universal or ball-
and-socket supporting connection between
the handpiece-head and handle portions may
be readily actuated to firmly lock the head
in any position to which it may be adjusted,
so that the position of the operating-tool can-
not be altered without first releasing the

clamping device, or said clamping device may

be adjusted orset to apply just so much pres-
sure upon the supporting connection as is

-~ necessary to hold the operating-tool against

60

ordinary working pressure applied to it in
operation, while 1eav1uﬂ' i1t free to be readily
adjusted to any posﬂsmn by the thumb or fin-
ger without the necessity of actuating the

| clampmﬂ* device, or just so much pressure

may be applied to the supporting connection
by the clamping device as will permit the op-
erating-tool to yield under excessive working

pressure in operation, while holding it w1th L

iselfto sald detailed construction.

gle handpieces dif

slip -
may be used with any other style of adjust-

i

suf
dinary or light pressure in operation, thislat-

- ter athlstment being particularly advanta-

geous when the mstrument is being operated
upon frail teethin the human mouth—a fune-
tion unique in this class of devices. One ad-
vantage of the capability of the operating-
tool being turned in a circle about the longi-

tudinal axis of the handpiece is that when,
as shown, the finger-grasping portion of the

handpiece, as N, is flattened or triangular
In cross-section the dentist may turn the op-
erating -tool about the handpiece without
changing the position of the same in hishand.
Bythis méansthe operating-tool may be read-

1ly adjusted, so that it may be operated when

downward, upward or sidewise pressure is
applied to it without turning the handpiece

to accommodate the ehanﬂ*ed direction in

which the operating-tool is to be operated.
It should be observed that my present in-
vention consists of a compound universal con-

nection—that is to say, a universal or ball--
and - socket supporting connection between:
the handpiece-head and the handle portion
and a universal driving connection between:
the tool-bolder of saad head and the driv-

ing-spindle of the handle portion, together

with the means for clamping the same. Asto

this compound universal connection and its

clamping device, it is obvious that the de-
tailed construction herein shown and de-
seribed may be varied or modified while keep-

ing within the spirit and scope of my inven-
tion, and I therefore do not wish to confine my-
- As to the
other features of the handpiece herein shown

and described, I desire it to be understood

that I do not clalm them herein as of my pres-

cient force to prevent its yielding to or-
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ent invention and also that my present im- -

provements may be apphed to adjustable-an-
lering in construction from

the one shown and described. For example,

11O

the handpiece-head and-the tool-holder, the

handle portion, and the ferrule of the slip-
joint connection may be of any well-known
or suitable construction. - Instead of apply-
ing my improvements to a handpiece "of the
joint variety it is obvious that they

able-angle handpiece—such as the ordinary

‘“angle attachment,” which is adapted to be
fitted upon a handpiece, or with a handpiece

that 1s connected directly to an engine-arm

or flexible shaft-—nor 1s it necessary that the
handle portion of the handpiece should be

flattened or triangular in cross-section. It

will also be obvmus that that part of my im--

provements which provides for yieldingly or

frictionally clamping the adjustable hand-
ined to a handpiece in-

piece-head is not con
which the head is ecapable of being adjusted
in all directions, for I believe myself to be

175
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the first to provide means for yieldingly hold- -

ing the head of adjustable-angle dental-en-

gine handpieces. |
I claim as my invention—
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1. The combination, in a dental-engine ad-

justable-angle handpiece, of the handle por-

tion, the head, a ball-and-socket supporting
connection between said handle portion and
sald head, a driving-spindle mounted in said
handle portion, a tool-holder mounted in said
head at an angle to said handle portion, and
a universal driving connection between said
driving-spindle and said tool-holder, the said
universalsupporting and driving connections
havinga common center, substantially as and
for the purposes hereinbefore described.

2. The combination, in a dental-engine ad-
Justable-angle handpiece, of the handle por-
tion, the head, a ball-and-socket supporting
connection between said handle portion and
sald head, a driving-spindle mounted in said
handle portion, a tool-holder mounted in said
head, a universal driving econnection between
satd driving-spindle and said tool-holder, and
an adjustable clamping device forfrictionally
clamping said ball-and -socket supporting
connection between the handle portion and
the head, whereby any desired degree of frice-
tional tension may be applied to said sup-
porting connection, substantially as and for
the purposes hereinbefore described.

5. 1he combination,in a dental-engine ad-
justable-angle handpiece, of the handle por-
tion, a head having ball-and-socket support-
Ing connection therewith,a tool-holder mount-
ed in said head at an angle to said handle
portion, and provided with gear-teeth, a gear
mounted insaid head atan angle to Smd tool-
holder and meshing with the gear-teeth there-
of, and a rotary (111\?1113 Spmdle mounted in

md handle portion and having universal
driving connection with said gear, substan-
tially as and for the purposes helembefme
described.

4. T'he combination, in a dental-engine ad-
justable-angle handpiece, of the handle por-
tion provided with a split socket, a head pro-
vided with a ball fitted in said split socket,
an endwise-movable sleeve surrounding said
split socket for causing the same to friction-
ally clamp the ball on said head, imneans for
adjusting
sald head, a driving-spindle mounted in said
handle portion, and a universal driving con-
nection between said tool-holder and said driv-
1ing-spindle, substantially as and for the pur-
poses hereinbefore deseribed. |

5. The combination, in a dental-engine ad-
Justable-angle handpiece, of the handle por-
tion, a head having ball-and-socket support-
ing connection therewith,a tool-holder mount-
ed in said head at an angle to said handle

said sleeve,a tool-holder mountedin

portion and provided with gear-tceth, a gear

mounted in said head at an angle to said tool-

holderand meshing with the gear-teeth there-

of, said gear being provided with a socket,

and a concave sealt in the bottom of said
socket, and also with slots in the side of said
gear and which open into said socket, a ro-
tary driving-spindle mounted in the handle
portion and provided with arounded extrem-
1ty having bearing in the seat in said gear
and also with lateral projections which en-
cage the slots in said gear, substantially as
and for the purposes hereinbefore deseribed.

6. The combination, in adental-engine ad-
justable-angle handpiece, of the handle por-
tion, a spring-jawed socket provided with a
tubular externally-threaded extension con-
nected to said handle portion, a clamp-sleeve
surrounding said spring-jawed socket, a nut
screwing upon the threaded extension of said
socket and having swiveling conneetion with
sald sleeve, a collar secured to said nut, a
driving-spindle having bearinginsaid handle
portion and passing through said tubular
socket extension and projecting into said
socket, a head provided with a ball seated in
sald socket, a tool-holder mounted in said
headatan angletosaid handle portionand pro-
vided with gear-tecth, a gearalso mounted in
sald head at an angle to said tool-holder and
meshing with the gear-teeth thercof, and a
universal driving connection between said
gear and the driving-spindle of the handle
portion, substantially as and forthe pm'poses
hereinbefore described.

7. The combination, in anad] usmble -angle
handpiece for dental en“me& of the hfmdle
portion, the dlwmg-SpdeG mounted there-
in, the head provided with a tool-holder ar-
ranged at an angle relatively to said handle
portion, said head and tool-holder being ad-
justably connected to said handle portion
and said driving-spindle, respectively, and
an adjustable clamping device for frictionally
clamping said head, whereby it may be cither
firmly held in any position whateverto which
1t may be adjusted or yicldingly held asainst
working pressure while in operation, but free
to be angularly adjusted without operating
the elamping mechanism, substantially as
described.

In testllnon} whereof I affix my signature
in presence of two witnesses.

ARTIHIUR W.‘V. LBROWNIL.

Witnesses:
SEYMOUR CASE,
M. A. CoLE
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