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PateNnT OFFICE.

LYTER H. CRAWFORD, OF DALLAS, TEXAS.

DENTAL HANDPIECE.

SPECIFICATION forming part-of Letters Patent No. 756,336, dated April 5, 1904,
| Application filed June 16, 1003, Serial No. 161,419, (No model.

To all whom it may concern:

Be it known that I, Liyrer H. CrRaAwWFORD, a
citizen of the United States, and a resident of
Dallas, in the county of Dallas and State of
Texas, have made certain new and useful Im-

provements in Dental Handpieces, of which

the following is a specification.

My invention is an improvement in hand-
pieces adapted for holding a bur or other form
of abrading-tool for preparing teeth-for fill-
1ngs, crowns, &c., the same being so construct-
ed that the bur may be adjusted at various an-
gles ranging from naught to one hundred de-
grees and still work steadily. The adjust-
ment for this purpose may be easily and
quickly made, and the instrument may be

clamped for holding the bur fixed at the de-

sired angle. In providing for such adjust-
ment I have sought to simplity the construc-
tion and lessen the cost of the instrument as
much as possible as well as reduce friction and
wear. | | |

The details of construction, arrangement,
and operation of parts are as hereinafter de-
scribed, reference being had to the accom-
panying drawings, in which—

Figure 1 is a side view of the handpiece.
IFig. 2 is 1n part a view of another side and
1in partalongitudinal section of the handpiece.
Flg. 3 1s a cross-section on the line 3 3 of Fig.
1. Kig. 4representsseveral portions or parts
of the instrument detached from each other.
Kig. 5 1s a longitudinal section of the instru-
ment. Fig. 6 is another longitudinal section
showing the holder for the bur arranged at a
right angle to the body of the instrument.
Fig. 7 is a detail perspective view of a por-
tion of the sectional guard and holder for the
duplex spring which operatively connects the
boring-shaft proper and the parts immedi-
ately connected with the bur.

The bur or boring-tool 1 is operatively con- .

nected, by means hereinafter described, with
the rotatable rigid shaft 1*, the latter being

in turn suitably connected with the flexible

shaft connected with a dental engine. The

bur 1 1s held in a chuck 4, which is inclosed

in a conlcal thimble 3, and the latter isin turn
arranged within what may be termed the *“ noz-
zle” 2. The latter is hinged at ¢ to adapt it

to be turned at any suitable angle to the body-
case 9 of the instrument at any angle varying
from naught to one hundred degrees. The
chuck 4 is split longitudinally and is conical
at each end. Its vertical or outer end abuts
a similar conical portion of the thimble 3, and
the latter in turn conforms to the conical head
of the nozzle 2. The rear or inner end of the
thimble 3 is provided with a rib 32 (see Figs.
4 and 5,) extending around it and abutting

-the corresponding beveled portion or shoulder
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formed in the nozzle 2. A nut5 connects the

thimble 3 with the duplex wire coil, consti-
tuting a flexible shaft 7, the same having a
reduced portion that enters the duplex coil
and an enlarged portion that enters the thim-
ble. By adjustment of this nut or screw any
required pressure may be applied to the ad-

jacent conical end of the chuck 4, whereby

the latter will be caused to compress or grip
the bur 1 to any required degree.

Adjacent toand abutting the rear ribbed end
3" of the thimble 3 isan annular nut 6, which is
preferably called the*‘thimble-cup.” The same
1s screwed into the inner end of the nozzle 2,
and the stem or reduced portion of the screw 5
passes through the same, as shown, while a
small space 1s provided between the enlarged
portion of said screw and the said thimble-cup
6 to permit adjustment of the screw 5 as re-
quired for tightening and loosening the chuck

4 to cause it to clamp or release the bur 1

correspondingly. The duplex coil 7 is con-
nected at its inner end with a form of screw
which 1s further connected on the other side
with a sleeve or bushing 10,that is'adapted to
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slide on a polygonal portion 1° of the rigid

shaft 1*. By reference to Fig. 2 it will be

seen that the said shaft 1*is provided with two

ixed cones 11 and 12 and that the front cone
11 1s seated in.a corresponding cup-bearing
13, that-is fixed in the body-case9. The rear

90

cone 12 seats in a bearing or back cup 14, -

to which a jam-nut 15 is adjacent. Both the
sald cup 14 and jam-nut 15 screw into the
barrel or case 9 of the instrument and are

seated together upon the back cap forming a

screw attachment of the case 9. By means
ot the back cup 14 and jam-nut 15 it is ob-
vious that accurate adjustment may be made
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‘therein toward and from the

for holding the shaft steady for taking up
wear at any time that it may be necessary. 1

prefer that the portion 1" of the shaft 1* shall

have the form indicated in Fig. 83—that 1s to

say, four equidistant ribs with intermediate

longitudinal grooves; but 1 desire it to be
understood that any form may be adopted
which will secure an equivalent result—that 1s
to say, which will enable the sleeve or bush-
ing 10 to slide freely on the part 1° while be-
ing caused to rotate therewith. The sleeve

or bushing 10 is fitted neatly within a fixed

sleeve or bushing 17 and is adapted to-slide

ing 13. It will thus be seen that the bearing
13 and the bushing 17 are fixed with relation
to the body-case 9 and that the rear bearing
14 of the shaft is also practically fixed save at
such timesas it may be required to be adjusted
to take up wear. It will be further apparent
that by rotation of the rigid shaft 1%, which
is effected in the usual manner by due connec-
tion with the flexible shaft of a dental engine,
rotation will beimparted to the slidable sleeve
10,and thus to the duplex coil 7, which will In
turn communicate the same to the screw 5,

" and thereby to the thimble 8 and chuck 4, hold-
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ing the burl. This operation occurs not only
when the bur or drill is in exact alinement
with the rigid shaft 1* and the flexible one, 7,
as shown in Figs. 1 to 5, but also when the bur
is adjusted at any angle from naught to one
hundred degorees, as will now be further ex-
plained. The flexible shaft 7 is composed of
two spiral coils of steel wire, one screwed 1nto
the other, and its ends are so-constructed as

to receive the shanks or reduced portions ot
the respective screws 5 and 8 and operatively
connect the two, so that all rotate together.

This shaft obviously allows rotary motion to
be transmitted to the parts holding the bur
at whatever angle the latter may beset. When
the nozzle 2 is turned at an angle to the body-
case—say at a right angle, as indicated 1n Fig.
6—the shaft 7 makes a corresponding curve,

as there i1llustrated.

In order to render the operat.ioh o.f the bur

 as steady as possible. while being held at an

.50
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point where they are thickest.

angle, it is necessary that the shaft 7 be sup-
ported at its curve and that, too, in such man-
ner asto involve minimum friction and wear.
Thave succeeded in devising a guard and holder

1835:01' the duplex coil or flexible shaft which

fulfils the desired requirements. As indicated
in Figs. 6 and 7, it is constructed of bhollow
wedge or sector shaped sections of a cylin-
der, the same being hinged together at the

- Fig. 5, the front one of the several sections
has a screw connection with the annular nut
or thimble-cup, thus forming an attachment
of the thimble 3, while the section at the op-
posité or inner end abuts and is rabbeted to
receive the circular shoulder of the screw &,
which connects the slidable bushing 10 with

xed shaft-bear-

As shown mn"

%‘56‘_,3:%6",

the flexible shaft 7. As shownin Fig. 5, Wiien
the bur 1 is alined with the flexible and rigid

shafts the sectional cuard and holder 18 also

assume a straight line, its several sections being
then separated save at their hinged portions

70

and arranged concentrically with the shaft -
7. which they surround; but when the nozzle

2 is adjusted at an angle—say a right angle,

as in Fig. 6—to the shaft 1 those sections of

the guard 18 which are drawn out of the body-
case 9 close upon each other, the lines of con-
tact being radial to the hinge ¢, as shown. By

75

this closure the several sections of the guard

form practically a close curved cylinder,which
constitutes a firm support for the flexible
shaft 7, and thereby enables the same to rotate
the bur with extreme steadiness. It will be
further seen that the same result is practically

obtained whatever be the angle of adjustment

of the bur to the shaft or body of the instru-
ment. | - |

Tt is obviously necessary to provide efficient
means for holding the nozzle 2 locked rigidly
at any angle at which the bur 1 may be placed
relative to the shaft or body-case of the 1n-
strument.

30

go

For this purpose I have adopted

a simple construction and combination of parts

which will be understood by reference to Kigs.
1, 2, 3. The thimble is provided with parallel
base ears or flanges 2%, which extend over the
adjacent end of the body-case 9. To these ears
2% are

pivoted two bars 19, to which other

95

bars 20 (see Fig. 2) are also jointed, the same

extending inward beneath the rotatable sleeve
21, as indicated in Fig. 8. It will be seen that
the body-case has longitudinal recesses on op-
posite sides adapted to receive a portion of the
bars 20 and that the sleeve 21 is recessed at
opposite points interiorly, so as to form 1n-

clines or cam-surfaces which work in frictional

contact with the bars 20. It will now be un-
derstood that when the bur is alined with the
shaft, as indicated in Figs. 1, 2, upon rotating

“the outer sleeve 21 in the direction of the ar-

row, Fig. 8, the bars 20 will be clamped tightly,

| and thus the nozzle 2 will be held locked firmly

in the position required to duly support the
bur. On theother hand, by rotating the sleeve

21 in the opposite direction the bars 20 will

be released from friction and compression, so
that the nozzle 2 may be swung on its pivot «,
whereby the bars 19 will draw out the slidable
cam-bars 20 to a corresponding degree, and
then by again rotating the sleeve 21 iIn the
direction of the arrow the bars 20 will be
clamped, and thus the nozzle and bur will be
locked firmly at the angle assumed. |

As indicated best in Fig. 5, L provide a slid;- |

able pin or thumb-piece 2°, which is adapted
to work through the thimble 2 and to bear di-
rectly upon the circumferential rib 3" of the
thimble 3. It is provided with a spring
which holds it normally out of contact with
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the thimble; but when pressed laterally mn- -

Ward,and thereby held in firm contact with the

130




10

20

3C

35

A0

55

60

6e

4, and thereby r e]ease the bur 1.

gripping the abrading-tool

756,336

thimble- iib the thimble is prevented from ro- |

tating, and the rotation of the rigid shaft 1°
bemﬁ‘ then reversed the screw 5 may be turned
back so as to relieve pressure upon the chuck

lmnd when the bur is inserted in the chuck
and pressure is applied to the thumb- -piece 19,

as before, and the engine started the thlmble '

3 will be held from rotation and the screw 5
rotated within the same so as to advance the
chuck and compress and jam it within the thim-
ble, so as to grip the bur with the required
force. By adjustment of the thimble-cup or
annular nut 6 the thimble 3 will be held within
the nozzle 2 in such manner as to adapt 1t to
rotate freely and at the same time prevent
even the slightest endwise motion. As before
deseribed, it also forms the means of connec-
tion between the nozzle 2 and the sectional
cguard and holder of the duplex 7.

By the above-described construction and ar-
rangement of parts I produce a superior in-
str ument capable of use with the drill in aline-

ment with the shatt or at any ang. le thereto

“which may be required in pr actical dental op-

erations, and I have accomplished this with a

‘comparatively small number of parts, so that |

the cost of the instrument and its durability
and strength compare favor ably with the best
of its class.

What 1 claim 15— -

1. In a dental handpiece, the combmatmn
with rigid casing, a nozzle which is ﬂembly
connected therewith, and thus adapted to be
flexed laterally, a rotatable driving-shaft, and
devices arranged in the nozzle for holding an
abrading-tool, of the flexible shaft interposed
between and operatively connecting said de-
vices and the driving-shaft, all arranged to co-
operate subsmnmal]y as desci 1bed.

9. In a dental handpiece, the combination
with a nozzle and rotatable rigid shaft and de-
vices for holding an abrading-tool, of a flexi-
ble shaft which permits lateral flexure of the
abrading-tool and means for operatively con-
necting such shaft with the tool-holding de-
vices and a bushing connected therewith and
adapted to slide on the rigid shaft with which
it is rotatably connected substantially as de-
seribed.

3. In a dental handpiece the combination
with a nozzle, a rotatable rigid shaft having a
polygonal portion extending beyond its upper
bearing of a slidable bushing conforming to
such polygonal portion of the shaft, a flexible
shatt connected with said bushing, devices for
and means for op-
eratively connecting the flexible shaft with
sald devices substantially as described.

4. In a dental handpiece the combination
with a hinged nozzle and devices contained
therein forholdingan abrading-tool and a rigid
rotatable shaft having a polygonal extension,
of a flexible shaft and a bushing adapted to
slide on the said polygonal portion of the shaft

On the other

- t%bablv within the

zleattached to the

8

and means for 0pemtwelv connecting the flexi-
ble shaft with the tool-holding dwlces suh-
stantially as shown and described.

~ 5. In a dental handpiece the combination
with a body-case, a nozzle hinged to the body-
case and adapted to be turned at an angle there-
to and a rigid rotatable shaft arranged cen-
trally 1n the body-case, of devices for holdmcr
an abrading-tool, and a flexible shaft connected
with said dewce% and means for connecting
the same with the flexible shaft whereby it 1s
caused to rotate therewith at whatever angle
the abrading-tool may be adjusted substan-
tially as described.

6. In a dental handpiece the combmatmn
with the body-case having afixed bushing and
shaft-bearing, and a 1*10'1(:1 rotatable shatt hav-
ingapolye onal extension ad jacent to said bear-
ing, a nozzle hinged to the body-case, devices
arr anged In the latter for oripping the abrad-

ng- tool, a bushing arranged slidably and ro-

L

the polygonal portion of the shtht and a flexi-
ble rotatable device connecting the oripping
devices and the slidable bushmof' substantially
as shown and described.

xed bus.hma' and enﬂ“aomoi

70

75.
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7. In a dental handpiece the combination

with the body-case the hinged nozzle devices
arranged therein for gripping the abrading-
tool and a rotatable shaft ha aving a polsw*onftl
extension, of a bushing fitting Smd extension
and ‘Ld‘bpted to rotate thel ew1th and shide there-
on, a flexible shaft interposed between said
bushing and the tool-gripping devices and op-
eratively connected thereto, and a screw in-
terposed between and connecting the bushing
and said flexible shatft substfmtmllv as &:,hown
.;md described. . |

8. In a dental handp].ece the combination
with the body-case, and nozzle, a rigid rotata-
ble shaft and dewces for gripping the abrad-
ing-tool, of a flexible shaft, and a device con-
necting the same rotatabl % with the r 121d shaft,
the sald flexible shaft having a screw connec-
tion with said device and the gripping devices
substantially as and for the purpose specified.

9. The combination with a nozzle, the body-
case and rotatable shaft of tool-gripping de-
vices arranged within the noz,/le, a rotatable
device inter poc:ed between said devices and the
shaftand having a screw connection with each,

and a brake adapted to bear upon the outer

member of the tool-¢ripping devices, for the
purpose of locking the same and preventing
rotation as and for the purpose specified.

10. In a dental handpiece, the combination
with the body-case, a rotatable shatt and noz-
Jod -case and tool-gripping
devices arranged 1n mid nozzle and compris-
ing a chuck, & surrounding thimble and a
screw, of rotatable devices connecting said

95
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serew with the shaft, and a brake member ar-

ranged in the nozzle and adapted to be pressed
inward for engagement with the thimble sub-
stantially as shown and described.
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11. In a dental handpiece the combination

with the body-case and rotatable shaft, a con-

ical nozzle and tool—ﬂ'rlppmw devices arrano*ed
in the latter and comprising a chuck, a con-
1cal thimble surrounding the same and thread-
ed internally, a screw entermcr sald thimble
and adapted to bear upon the chuck a thim-
ble-cup arranged in rear of the thimble and
screwing: into the nozzle, the atoresaid screw
which enters the thimble being adjustable rel-

- ative to said thimble-cup, means for connect-
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ing the screw with the shaft whereby it may
be rotated i in either direction for gripping the
abrading - tool or releasing the same, and a
friction - brake arranged in the nozzle and
aclapted to bear upon the, aforesaid thimble in
the manner described. ‘

12. In a dental handpiece the combmatlon

‘with a body-case and conical nozzle and a ro-

tatable shaft havmﬂ' an internal shoulder as
described, of two gripping devices arranged

within the nozzle and comprising a chuck a .

conical thimble surrounding the same and
having a circumferential r1b adapted to en-
gage the sald shoulder of the nozzle, a thim-
ble -cup in the form of an annular Screwunut

which enters the base of the said nozzle and

1s 1n contact with the baseof the conical thim-
ble, and means for operatively connecting the

aforesald devices with the shaft substa,ntlally.

as shown and described.

13. In a dental handpiece the combination
with a body-case, a nozzle., a rigid. rotatable
shaft and devices for gripping the abrading-
tool which are arranged within the nozzle
means for . connectmcr said devices with the
shaft, said means mcludmﬁ' a flexible shatt,
and a flexible inclosing gua,rd and holder for
said flexible shaft and ar ranged within but
adapted to be drawn out of the case when
flexed substantially as shown and described.

14. In a dental handpiece the combination
with the body-case, a nozzle hinged thereto
and adapted to be set at various ancrles tool-
gripping devices arranged within the nozzle
and a rotatable shaft, of means for opera-
tively connecting said devmes with the shaft,
the same comprising a flexible shaft, and 2
flexible guard and inclosure for said Shaft the
said Uua,rd being adapted to be flexed and hold
the shaft and allow rotation of thesame atany
angle at which the nozzle ma,y be set substan-
tlally as deseribed.

15. In a dental handpiece the combmatlon
with the body-case, a rotatable shaft and s
nozzle hinged to the body-case and adapted to
be turned laterally, of tool-holding devices
arranged within the nozzle, means for con-
necting sald devices with the shaft, the same

including a flexible shaft, and a n‘uard holder

for said ﬂe}ﬂble shaft, the same being com-
posed of wedge - fshaped sections Wthh are
hinged toa'ether substantially as shown and
de%crlbed

- 16. Ina dental handpiece the combmatlon

756,336

with the body-case, a nozzle hinged thereto

and a rotatable shaft, of tOOl-G‘I‘Ip[JII]U‘ devices
arranged in the nozzle and means for opera-

tlvely connecting said devices with the shaft
in the manner that allows longitudinal adjust-
ment while preserving rotation, sald means

including a flexible shaft, and a guard and
holder for. sald flexible shaft, the same com-
prising a series of wedge-shaped sections sur-
rounding the said flexible shaft and hinged
tocrether at the outer extremity of their thlck—
est portions, the lines of division between the
sald sections being radial to the pivot or hinge
of the nozzle when the latter is adjusted at an
angle substantially as described.

17. In a dental handpiece the combination
‘of the body-case, a rigid rotatable shaft hayv-

ing front and rear bearings and a polygonal
portion between said bearings, anozzle hinged

to the body-case,tool-holding devicesarranged

within the .same, a flexible shaft connected
with said devices and a bushing connected with
the flexible shaft and adapted to slide upon

and rotate with the polygonal portion of the

shaft, and the flexible guard and holder for
the flexible shaft the same being composed of
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a series of wedge-shaped sections inclosing the

flexible shaft and hinged together and connect-

ed at its respective ends with the nozzle and

the slidable bushing substantially as described.
18. The combination with the body-case and

rotatable shaft, a nozzle hinged to the body-
“case and tOOl-ﬂ‘TlppInO‘ devices arranged there-

in and means connecting said demces with the
shaft for rotation in the manner described and

devices connected with the nozzle and extend-
1ing backward along the body-case, and a orip-
ping device substantially as described where-

by the nozzle may he held locked rigidly in
any lateral adjustment substantially as spem—

fied.

19. The combmatlon with the body-ca%e and

95

100

105

rotatable shaft, a nozzle hinged to the body-

case, tool—gripping devices arranged within
the nozzle and means connecting said devices

with the shaft whereby rotation of the said
devices may be produced at any angleat which

the nozzle may be set, of bars pivotally con-.

nected with the nozzle and extending rearward
along the body-case, and a r otatable sleeve
having an inner cam-—surface for engaging said

bars and clamping the same for holdmﬂ' the

110
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nozzle fixed in any desired adjustment, Sub-— |

stantially as described.

920. The combination with the body-case a,nd
a rotatable shaft, a nozzle hinged to the body-
case and tool- holdmﬁ‘ devices arranﬂ*ed there-
in and operatively connected with the shaft,
of bars connected with the nozzle and extend-

- 1Ing along the body-case, the latter being pro-

vided with lengthwise grooves to receive the
same, and a rotatable sleeve having inner in-
terior cam-surfaces for engaging the said bars,
substantially as shown and described.

21. The combination with a body-case and
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rotatable shaft, a nozzle hinged to the body-
case, tool-holding devices arranged in the noz-
zle and means for operatively connecting them
with the said shaft, of a pair of bars hinged
to the nozzle on opposite sides, and a second
set of bars pivoted to the first-named ones
and extending inward in longitudinal grooves
formed in the body-case, and arotatable sleeve

having interior cam-surfaces for locking the
bars and holding the nozzle in any required 10
acdjustment substantially as shown and de-

scribed.
| LYTER H. CRAWFORD.
Witnesses: - |

Amos W. Harr,
Sorony C. KuMmon.
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