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the following is a specification. - o
- One obJect of my invention is to il.lI'l]lbh an
e '_'.1mproved hand-piece, adapted to secure firmly
~ tools having smooth round shanks, and admit
~of their ready and couvement removal from
o the romtmg mandrel or d:mck Of th(., hand ;
R 'plece by the opemtor o | -
-~ Another object is to. pmwde a sunple ajnd;

- same.
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ROBERT B DONALDSON OI‘ “TASHINGTON DISTRIOT OI‘ OOLUMBIA

IMPROVEMENT IN HAND PIECES FOR DENTAL ENGINES

Speclﬁcatmn fDI'IIll]]fr ]_)ELI‘E of Letters Patent NO 222, IQL (hted Decemher 2 1b;9 ; &pphmtmn hled g
- | L | o Othber 34 1879 - - -

To aZZ fwkom it mau cmwe?*n =

" Be it known that I, ROBERT'B DONALD-_;
- SON, of Washington, District of Columbia, |
-i.;ha,ve invented new :zmd useful Impmvementb

~in Hand-Pieces for Dental En gme.s, of W ]JlGh

effectwe means whereby the wear of the bear-

~ings upon which the. mandrel or chuck re-
. volves can be taken: up or. cmnpenbated for, |

- "so that the chuck can: a,lwa,ys be kept s0 as to
- run freelsf and steadﬂy, however much the bear-
| __m gs may be worn: by friction. o

-The accompanying - drawings. will ShO“’ the

| mﬂ* my invention.:

o FIC"HI'G 1 I'eplesents an extern“l,l vlew of the.

| -_ih‘mllcl*plece as improved by mé when ready for
» - aitachment to the dental engine. _
- resents a 1011“11311(.1111le central sectlou of the
Fig. 3 represents a view of the revolv-
- ing mandlel or tool-chuck, which is socketed
- at one end, as usual, for the receptlou of the

‘round shank of the operating -tool, and prop-
erly formed at the other end. for atmchment fo

the flexible cable or driving-shaft of the den:"
- Iigs. 4, 5,
0,7, and 8 represent detail parts to be helem-?'

tal engine, which is to- opemte 1t. -

. -*’Lfter referred to and explained.

- To enable the operator to secure the oper E‘Lt
- ing-tool quickly, éasily, yet firmly, in the socket
 of the chuck or mandrel of the hand-piece and

.~ remove it with eéqual facility, in order to sub- |

~ . stitate a different tool while operating -upon
- the teeth, has always been among
~-1mpor t'mt of the many considerations involved

in the construction and use of dental en gines.

- Many different devices have been invented and
- patented for this particular purpose, but, with

few exceptlons, these tool-locking dewces have

~Fig. 2 rep--

~purposes of a lever. _
“vantages of being thin and light, occapies but
little space, and yet 18, when propeﬂy tem- -
~'-pemd very strong and unyielding, giving the -

the most

wded w1t11 2 1ock or mteh cq:nael.sllly fulapted_ o
to their peculiar formation. o
‘who use the hand-piece of one mannfacturer -

Thus dentists

cannot use the burrs, drills, and other engine-

instruments of othel nnuuf'&(,tmers because - - -
- | of their shanks being shaped differen tly o
dmmeter and lenﬂlh of the shank are, how- .
ever, the same in the 111%1 unmentsof all these -
different man umcturel S.
“desirable to -have a hand- ple(,e ‘In which the

1t s, therefore, very

instruments of any or all of them can be used.

| This -can be accomplished only by having a .~
clamp or cluteh which will secure firmly. a
"plfuu. round shank in the socket of the chuck - .
Two or three: -

or mandrel of the hand-piece.

devices of more or less value have already

been invented and patented for this purpose,
but differing radically from my invention,
! which mvolve.s what I believe to be the ap-
- | phmtlon of a new principle in this connection. |
| -'dlﬂerent parts and their dpphbﬂtl()ll eompus-_ r

By taking advantage of lever-power, which

- | has never before,_to my knowledge, _beel_l used -
‘in this connection, I am enabled to bringa -
powerful pressure to bear upon the plainround
~shank of the ol}emtlnﬂ tool when within the

socket, thus securing it so firmly therein as to

resist any force which in practical use would L

tend to loosen or withdraw it.

“In order to overcome the dlﬁiculty whmh.

would be experienced from the springing or

yielding of a solid lever of the length and

limited thickness necessary in this cnnnectmn

I make use of a tube or sleeve to subserve thei_
This possesses the ad-

positive pressare required. - This tube- level
(a separate view:of which is given in Fig. 5)-"

ssurrounds, and 18 pivoted upon, the chuck or -
‘mandrel, the chuck being enou ﬂh reduced 1n

size in each direction from the pomt a, K1g. 3,

,“Where the pwot is inserted, to allow a 1r ee
movement in the direection, and for the space
‘required, of thf., loug and SllOI‘t end:a ot the
lever..
- required a lug, a notch, or some other pecu- |
- liarity of construction at’ the end ‘of the tool-
.. shank, which would. prevent ‘the tools bein

- E ;used n auv otherhand plece thdll the one pro | (Showu :-:Lt b, I‘w 6 )

The chmp @, I‘lg. G 1S ma,de of steel 'm(l

“hardened, and is ﬁtted s0 as to move Ireelylnv:-- o
g | a 1011g1tudmaul slot;in tlm chuck or m‘mdrel

The
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The side ¢ of the clamp which is intended | the tube-lever may be operated upon directly

" to embrace the tool-shank -is grooved to fit
the round of the shank. The opposite side,
‘d, is rounded to conform to the inner surface
~ of the tube-lever, the short end of which le-
. ver presses upon it, forcing the clamp firmly
aoainst the tool-shank when in operation.
The long end of the tube-lever is acted upon
by the short end of & smaller lever, d’, Iig. 3,
which is fitted to and pivoted in a longitudi-
nal slot, made through the rear end of the
chuck or mandrel, the lever moving freely up-
on the pivot. This small leveris operated by
a spring, ¢, which is screwed or riveted to the
chuck or mandrel at the point f, the free end
of the spring bearing upon the lever d’ at the
point ¢, thus causing the short end of said le-
ver to press upon the inner. surface of the
long end of the main or tube lever at %, fore-
‘ing this end of the tube-lever in a direction
away from the body of thé mandrel, and, as a
‘necessary consequence, forcing the opposite
or short end down upon the clamp .

For the purpose of removing the tool which
‘has been clamped, the long end of the lever
~d’is inclined or raised from the mandrel on the
side opposite to that upon which the spring

~ bears, when all the several parts are in po- |

gsition. This inclined end is operated upon by
a steel thimble, k&, which is fitted to-and shdes
freely upon the inner surface of the outside
casing, [. This steel thimble is moved for-
ward or backward by means of two finger-
pieces, m m, (the external surfaces of which
~are roughened,) which are screwed fast to the
outer surface of the thimble %, and move in
longitudinal slots cut through the outer case,
I. When moved backward by pressure upon
these finger-pieces the inner surface or bore of
the thimble (which is slightly rounded from
within outwardat the end) impinges upon the
inclined end of the lever d’/, pressing it down
toward the chuck or mandrel, thus relieving
the pressure of the short end of this lever
- upon the main or tube lever, and, as a nec-
essary consequence, relieving at the same time
the pressure of this main lever upon the clamp
~ confining the tool in the socket of the chuck.
By this double-lever arrangement but little
force is necessary to relieve the tool, notwith-
standing the power with which 1t has been
clamped, a very slight pressure upon the fin-
ger-pieces being all that is required to loosen

the tool in the socket. A reverse motion of |

-the finger - picces will, of course, allow the
spring to act normally upon the lever and
again clamp the tool. |

"~ The tube surrounding the mandrel and piv-
‘oted thereon to serve as a lever, I consider the
‘most important part of my invention; and
while there are some advantages derived from
the employment of an additional lever in c¢on-
nection therewith, it is evident that other
means may be employed to operate the tube-
lever if the use of the shorter lever be dis-

by a spring without the intervention of an ad-
ditional lever; and this spring could be so
constructed that the sliding thimble %, when

moved back, would press directly uponit, and

thus relieve the pressure upon the tube-lever
when the tube is to be removed. Or a spiral
spring surrounding the rear portion of the
mandrel could be used to force under one side
of the long end of the tube-lever a properly-
constructed thimble, (one side being inclined,) |
thus forcing the short end of said lever down -
upon the clamp. . .
The second part of my invention consists of

a sliding collar, a separate view of which 1s

oiven in Fig. 4, which is fitted to and moves
easily upon the outside of the rear end of the
hand-piece to which the casing is attached,
and furnished with a set-screw, o, by means of
which it can be secured firmly in any desired
position within the range of its movement.

 The front end of the collar forms the shoulder,

against which the outside case is screwed
when the parts are in position, and it is in-

tended to regulate or adjust the chuck or man-

drel when it has become too loose from the
wear upon its bearings. o
Fig. 8 represents a view of the rear portion

of the hand-piece provided with a screw por-

tion, p, to which the outer casing 1s intended
to be attached by an inside or female screw,

and showing the regulating-collar # in posl- -

tion. | | |
In my hand-piece the screw portion p is made
a little longer than in the ordinary hand-pieces,
and is bored, as usual, for the reception of the
reduced end of the chuck or mandrel to which
the flexible cable or driving-shaft is attached.
The shoulder of the mandrel (shown at s, Iig.
3) bears upon the end of this screw, which
thus forms one of the bearings upon which
the mandrel revolves. The other bearing 1s
within and against the steel nib ¢, the bore of
whieh is conformed to the slightly-tapering
end of the mandrel, as shown at». This steel
nib, which is attached to and forms a part ot

the outside case, extends a little beyond the

socketed end of the mandrel which revolves
within it, so that the oil with which the bear-
ings are lubricated may not work out upon the
exterior of the nib or upon the exposed por-
tion of the tool-shank. I

To adjust the mandrel or chuck when it has.
become too loose from the wear caused by fric-
tion, the set-serew o is loosened and the ad--

justing-collar (which covers and slides over a

portion of the screw p) is moved back, so as
to allow the screw p to enter the case a little
farther than it did before, thus shortening the

“distance between the bearings and compensat-

ing for the wear upon them. By this means

“the chuck or mandrel can, in a few moments

and without taking the case apart, be adjusted
readily and ‘perfectly, and can be kept so as
to run troe, however much it may have become

pensed with., [ For example, the long end of | worn by long usage.




e -~ dental hand pleoe,r 1S Imt new, and therefore I

,,""ad]ustable collar with the other mechanism of
 a hand-piece; but I believe myself to be the |

| - ing-collar with a -set screw inserted in it and

~ fore in use; and it is to this particular combi-
- nation of the set-screw 1nserted in the ad]uqt

R § (,leum, a,nd desu'e to Secule by Letters Pdt--

bearing at the short end on the tool-clamp,
~ the long end being operated by another lever |
~actuated by a spring or by other suitable |

:2“*’,1@1 B -

| I am aware that the use of a movable adj ust
" ing-collar,in connection with other parts of a

first to. apply and combine a movable a,d]mt

mranged to press upon a flattened surface of
the rear section of the hand- -piece, thus hold-
ing the collar more securely in position and
with less liability to be aCLIdGI]t&HV moved .
than by those methods of construction hereto-

able collar and acting upon a flattened sur-

~ face of the rear 1)01t10n of the hand-piece, as |
- above set f'orth that mv 1nventmn a,nd (,]alm'
~are limited. -

- Having thus descrlbed my‘ mventlon What

- ent, is—

1. In the hand plece of a denta,l engme, a
tube smroundmg and being pwoted to -the
tool-chuck or mandrel to serve as a lever and

nieans,. &ubstantml] y as helembefore set forth

- and deqcmbed o S 0

. . :I_.
|IT
N

iy R

. In the hand- plece of a dental engine, the |
Lube or sleeve pivoted:and serving as a lever

‘in’combination with an addltIOD’tl lever and o
sliding thimble for operating the same, sub I

Steontlally as hereinbefore set forth.

3. In the hand-piece of a dental enfﬂ*me, the:- SR
combination of the tool-clamp, the tube-lever,
the small lever operated by a spring and hav-
ing an inclined end, and the thimble having -
ﬁnner-pleces fbtt'wht,d and movable in slotsin = -

the outside case, Subst;mtmlly as he:rel;ubef(:mu

-set forth. AT
4. In the hand plece of a dental enfﬂme, the S
combmatmn of the mandrel or tool-chuck hav- -

ing one bearing against the serew in the rear - .

portion of the hmd .piece, and the otherin the -

nib or end portion of: the outer case, and the -
sliding collar with a set or lock screw passing:
"rhrough it and acting upon the flattened sur-
face of the rear section of the hand-pieceto . -
secure the collar in position for adjusting the
| mandrel when the bearings have become worn =~
by fmctmn substmtmlly as hemmbefore set R
'forth | | . | St o

BOBDRT B DONALDSOW

Wﬁtnesses
| JOHNT C. OLARK
M I‘ THOMPSON
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