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To all wkom @t ma J CONCErn :

Be it known that I, ELI T, STARR, of the

- city and county of" Phlladelphm in the State

~of Pennsylvania, have invented certain new
5 and useful Improvements In Dental Engines,

of which the following is a specification.

- engines of the class comprisingin thetr struct-

ure a base or stand carrying a foot - treadle
- pulley, an arm or frame rising;

from the b&se, a driven pulleyr connected with

“the upper end of the engine-arm, a belt-con- |
" nection between the driving and. drwen pulleys, |
| ‘and aflexible power-conveyer receiving motion
- 1g from the driven pulley and 1mpart1ng motmng
~ to the operating-tool mounted in a handle or.
hand -piece, the hand - piece being free to be.
‘moved about in various directions to operate.

10 and driving

at different points in the pa,tlent’s mouth.

~at the close of the spemﬁcatwn.. -

~ _ferent from that shown in Fig. 2; Fig. 4, a
40 longitudinal vertical section thmugh the ap-

paratas; Fig. 5, a transverse section there-
- through on the lme 55 of Fig. 4. Figs.6and

1 represent, 1"-espectwely a side and back view
- of a complete engine embodymg my improve-
45 ments.
- npper Works of a dental engine embody ing my

- lmprovements in a modified form—thatis,in a
- forni different from that shown in- ‘the preced |
“ing figures—the flexible power-conveyer being |

shown“as enveloped and protected by a flexi-
ble sheath OT cover; I‘1g 9, a smnlar view

In the accompanying drawings, whu,h showz
‘my improvements as embodied in the best way
-now known to me Fxgure lisaplanortop view
of the improved engine-head; Tig. 2, a side
‘view thereof, showing the upper WOI‘]IS of the
'35 engine, mcludmg the flexible power-conveyer
| aud hand-piece, the latter being partly in sec-
. ‘tion; Fig. 3, a side view, partly in section,

3 . showing the head as rocked to a position dif-

TFig. 8 is a view in -elevation of the

| bodied therein and thereby is fully shown,de-
“The object of my present invention is to ;,we_-
great freedom of movement to the hand-piece

" and operating-tool carried thereby,and also
to the tlexible power-conveyer or shaft rela--
- tively to the engine-arm without interrupting,
25 the transmission of the driving-power, which
ends I attain by means of certain new combi-
nations of devices, which will hereinafter be

~ specifically des1gnated and then pmnted outl

‘with the standard rigidly, or so as to rock to

‘ thereof the rockmg engine- heqd bemg in a
_dlfﬁ,rent position from that shown in Fig. 8
and the flexible power-conveyer broken away ;

Fig. 10, a longitudinal central section throuﬂ*h: 5
the modlﬁed form of apparatus on the lme o

| 8 of Fig. 11; Fig.11,a plan or top view there-
My invention relates more especlally todental ;

of’; I‘lg 12, a, vertical section therethrough on
the line 5 5 of Iig. 11; and Fig. 13, a view ol
the apparatus similar to that shown in IFig. 8,

the flexible shaft or POWer- conveyer omitted.
The base,the standard rising therefrom, the
treadle, and the lower parts of the engiue, as
shown in Figs. 6 and 7, together with the
rocking engine-arm A, are shown as of an im-

proved formof conbtructwn and orn*amzatmn,

not necpssaw to be here described with mi-
nuteness or in detail, as the invention em-

scribed, and claimed by me in an apphcatmn

February 1, 1879, and, moreover, such -detail

description 13 not nebessary toa proper under-

-U‘i,'*‘

but with the envelt)pmg sheath or cover for_ o

70
for Letters Patent of the Umted states filed '

standing of the subject-matter claimed herein, 75

the wml parts being illustrated with the object
more especially ot showing my present im-
provements as embodied and organized in a

complete dental engine ready for use.
~ The engine-arm A,which may be connected

‘and fro, is shown as tabular for the reception

/|

of the pwotal shank, journal, or spindle B of

the engine-head or lateral arm, so that said

around-or upon the engine-arm, as usual.. The
upper end of  said. pnrotﬂl shanl{ B is forked,

‘braunched, or provlded with a yoke, as clearlv-z '
shownn Flgs 1, 5, and 12, the upper endsof
‘the arms of the said yoke or fork receiving the go

connection which connects the lateral arm or -

pivot-bolt or pivots ¢ of the crosswise pivotal

engine- head D with the engine-arm A, mth' :

the capacity of rockmg or wbratmg freely rel-
‘atively to the engine-arin and to the shanh

hewlnaﬂ;tr described. -
In the form of engine shown in Figs. 1 to 1,

_.mclusn e, the engine-head or lateral arm D'_
has the form of a frame provided at its butt
100

with a yoke, C, whose branches are: connected
with the plvots ¢, before mentioned, and this
arm carries in suitable bemngs a shattor spm-_ .

8o

95

‘head may turn or swivel freely horizontally 83 |
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dle, I, said shaft having a pulley, F, mounted | ing to turn it, as before stated.

upon 1t, which constitutes the driven palley of
the engine, and imparts the required rotary
motion to the said spindle when driven by the
belt-connection running from the driving-pul-

ley, hereinatter fully deseribed. The outerend.

of this driven spindle or shaft It is socketed
preferably for the reception of the inner end
of the flexible power conveyer or shaft G, said
inner end of the conveyer being inserted in the
socket and secured therein. The driven spin-
dle and flexible shaft are shown as'secured to-
gether by a clamp, the walls of the socket be-

Ing split, 8o as to form spring clamping-jaws,
which are compressed upon the flexible shaft.

orits inner stiff section, g, by means of a screw-
nut, G, which works upon suitable threads

formed upon the inclined or tapering circum-

ference of the walls of said socket, as clearly
illustrated in the draswings. | |
The flexible power-conveyer, which prefera-

‘bly consists of a coiled-wire shaft such as are

In common use, is connected at its outer or
free end with a sunitable chuck, mandrel, or
tool-holder, K, of any sunitable construction,
soasto turn i, said tool-holder being mounted
in suitable bearings in a hand-piece casing, J,
and being also adapted for the ready inter-

' ~change of the operating-tools used with this

30

35

40

_SO

55

classofenginesinperformingdental operations.
In the form of apparatus shown in Figs. 8
to 15, 1nclusive, the engine-head or lateral arm

has the form of a tube, D, fitted at its butt
‘with a yoke, G, forming a part of the rocking

pivotal connection with the engine-arm A ; al-
though 1n this form of engine, as well as the
form first described, the members of the piv-
otal connection which are connected by the
pivot or pivots need not necessarily be of yoke
form. :This tubular lateral arm oren gine-head
D forms a bearing for the tubular journal E,
the driven pulley F of the engine being firmly

mounted upon or forming part of the said jour- |

nal, which is locked from endwise movement
in the bearing D by means of a circumferen-
tial groove, ¢, in which the end of a screw, ¢/—

1n this instance—fits after passing through said

bearing D, as clearly shown in Fig. 10.

The inner end of the flexible power-conveyer
G is preferably secured to the tubular journal
E by means of its stiff section g, which is
passed through the journal and clamped by a
suitable nut, H, which works upon threads
formed upon the tapering circumference of the
split rear end of the tubular journal, as clearly
shown.

The tub ularhiteral arm D has loosely moun -

~od upon its end a telescoping ferrule, ring, or
- portion, DD/, secured or firmly connected to the

Co

inner end of the flexible sheath or cover I,
such as those in common use, which envelops
and protects the flexible power-conveyer. At
the outer or free end of the flexible sheath is
secured the hand-piece casing J, as clearly

‘shown in- Fig. 8, while the enveloped power-

conveyer is connected with the butt-end of the

tool-holder mounted in said hand-piece cas- |

E—

r"\.'

| The object of
the loose cylindrical telescopic connection D/

between the hand-piece casing and the engine-
bead or lateral arm is to permit of slight end-
wise movement of the sheath relatively to the
shaft during the flexure or bending of the

shaft and sheath at work, whereby breakage,

cramping, or straining of either the shaft or
sheath is prevented. The tool-holder or spin-
dle of the hand-piece is prevented from mov-

1ing endwise in its bearings in the hand-piece

casing as usual, and were the hand-piece cas-
ing connected rigidly with the engine-head by
means of the enveloping-sleeve I, there would

be great danger of straining and breaking the
‘shaft or sheath, because during the flexure of

the shaft and sheath in use one Dbends to a
greater extent than the other; and to compen-
sate this there should be ascapability of slight

endwise play of the sheath upon the shaft.

This I attain by interposing between the hand-
piecocasing and the engine-head or lateral arm
a loose telescopic joint, which, while it ena-
bles the hand-piece to be turned upon the spin-
dle tool-holder to conform to the turning move-
ments of the hand of the operator, also per-

mits slight-endwise play of the sheath, to avoid

breakage or cramping and binding in the use
of the engine.

In some instances I contemplate dispensing
with the flexible sheath or cover for the pow-
er-conveyer in the form of head shown in Iigs.
8 to 13, inclusive, in order to give more flexi-
bility or freedom of movement to said power-
conveyer, I'ig. 13 showing the apparatus with
the sheath removed. ) - '

The driving-belt L passes from the driving-

pulley, at the lower end of the engine-arm,

around the driven pulley F, which pulley, it
will be observed, is mounted upon the spindle
or shaft, or upon its jonrnal E, carried by the
engine-head or lateral arm, in such manner as
to swing, vibrate, or rock around the pivots or
pivot-bolt ¢ as a center, the pivots or ends of
the pivot-bolt projecting beyond the arms of
the yoke or fork of the shank B, being provid-
ed with small guide-pulleys b b for the driv-
ing-belt, when the engine-head is rocked to a
position requiring their aid, as in Figs. 3 and
9; or the said guide-pulieys may be mounted
on independent pivots, if desired.

- In order that the tension of the driving-belt
may not be materially changed by the varia-
tion of position of the engine-head or lateral

arm and pulley carried thereby when that

head is rocked or turned, I preferably secure

upon the upper end of the engine-arm A a col-

lar or annular shoulder, M, fastened by a set-

screw, m, and interpose between said collar -
and the annular shoulder or portion M’, near

the upper end of the turning shank B, next its
yoke, a spiral spring, N, which tends to cause
the shank B of the engine-head to slide end-
wisein the engine-arm. - This shank-spring, it
will be obvious, operates upon the engine-head
and the driven pulley carried by its with a
yielding pressure, and preserves the requisite

7¢C
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~ rocking pivotal conneetion of the engine-head |
... . orlateral arm D, the said pulley being at the |
s ~side of said pwet opposite that at Whleh the

- 2‘7'61.299 o

tension of the drwmg belt couneetlen 111 all the | Stetes ﬁled subsequently te the preeent one—.
._movements of said head. -

In both of the'above- deserlbed ferme oi en-

~gine it will be noticed that the driven pulley

F is arranged to-overhang the. pivot ¢ of the

o ~arm extends, and the belt-connection L, when

10

in place, prectleally prevents the said pulleyr

- from rising, while the spring N, operating

through the pivot ¢, tends to force ‘the lateral
: . arm upward. .

As this npward pressure is ex-

' erted between the driven pulley and the larger

g

portion of the lateral arm, the shank- -Spring ex-
- erting it eounterbelances in_whole or in part |

L ..,-:“-the downward pressure due to the weight of
. . the lateral arm and its appurtenances, and
. causes it to st'md eut hterell,; from the en.

gine-arm.

-1t will be obvlous thet the eellar M may be

reversed, as shown in TFigs. 8, 9, 10, 12, and
f13---thet, is, the said coller may be secured up-
‘on the upper end of the turning sliding shank
‘B, and the spring mterpesed between said col-

- _'lar and the top of the engine-arm in which
| - the shank works; or the shank B may be tubu-

Jar, and the sprmﬂ' may be inserted within it ;

e or the spring may be inserted in a tubular cav-

O

ity in the engine-arm A, and may Operate

- against the end of the shenk B.

From the foregoin, g descrlptmn it w1ll be ob-

. “dom of movement not only by the fiexure of

s

the flexible power-conveyer, but by the uni-
- versal engine-head or lateral arm, which pos-
‘sesses the ¢

capacity of turning or swiveling

- horizontally and of rocking vertically, v.hlle

! | .4,0.
.. head is counterbalanced by the action of the
. shank-spring. The rocking arm or head and

- its appurtenances, when not in ase, may also .

 be rocked downward, so that the flexible pow-.

at the same time the proper tension of the belt;

is maintained and the weight of the rocking

er-conveyer will hang vertically and stralght
at one side of the engine-arm, which position

tends to pretent it frem tang ) set in a

| - not broadly claim such a device, hmltmg my-

curved direction.

I am aware that reekmg and turnmg or uni-
_versel engine-heads are very common, and do

5 - self to the eombmetmus of devices set out

.55
©. - - arm,the reekmg pivot thereof, the shank of
~said arm, the sbank-spring, the engine-arm,
and the overhangmg driven pulley carried by
. said lateral arm; nor, secondly, the combina-

tion of the la,teral arm,therocking pivotthere-

~of, the pivotal shenk ef said arm, the shank-
spring,the engine-arm, the overhenglngdrwen |
‘pulley carried by s'ud lateral arm, and the
flexible power-conveyer driven by emd pulley.

‘These two recited combinations are claimed

specifically in my claims.
I do not wish to be understeod as elmmmo
herel-l, first, the combination of the ]a,teral

~in and form part of the subject-matter of my

-_appllcetwn for Letters Petent of the Umted _

| before set forth, of the lateral arm, the rock- -
ang pivot of said arm, the driven pulley over-

| hanging said pivot, as before described, and =

‘the shank of said lateral arm, with Whleh itis

| connected by the rocking pivot, said shank

|

: Wltnesses L |
WM Jd. PEYTON, SRR
GIBBES M WIAYNADIER

3

that is, August 22, 1879. I reserve, however, -

as the subject- metter of my present appllea-

70"

tion all other patentable subject-matter com-

mon to thle and my epphcetwn of Augusb- : |
‘aforesaid. |

I elaim as my mventlen—--:;_ |
1. The combination, substantlall Vv as herem

e
before set forth, with an engine arm or sup-

port, of the leterel arm, the pivot crosswise of '

side thereof eppemte thet et whleh seld lateral

arm extends.

‘said pivot at the

said arm, upon which seld arm rocks, and the =
“driven pulley ‘overhanging

8':0. -;.ﬁ

2. The eembmetlen eubstenmally as herem-_-

before set forth, with en engine arm or sup-
port, of the latelel arm, the rocking pivot.
crosswise of said arm, the driven pulley over-
hanging said pivot: et the side thereof oppo-

site that at which the lateral arm ‘extends,

and the flexible power-conveyer drn enby said '

pullev
3. The cembmatwn substantlally as herem

forming a connection between said leteral arm

and an.engine arm or support.

4. The combination, eubetentlally as herem- S

"before set forth, w1th an engine arm or sup-

vious that the hand .piece is given great free- | port, of the lateral arm, the rocking pivot of ‘roc

said arm, the driven pul]ey overhanging said =
pivot, as before described, the shank of said

leteral arm, with which it 1s connected by the

rocking pivot, theflexible power: conveyer, and

the hand-piece. |
5. The cembmetmn eubstantla,ll y as herein-

before set forth, of an engine-head, a flexible -
driving-shaft connected theremth a Hlexible
-sheath emelol)mg said shaft, end a hand-
plece casing connected with smd engine-head

by means of a lonse telescopic joint and said
flexible sheath, whereby the sheath may have

- I0L

T110

slight end- play relatively to the driving- shal‘t' |

‘which it envelops and protects. .

. 6. The combination substantlally as herem-_
"..before set forth, of the engine-head, the flexi-
‘ble driving - eh.—.‘tft the enveloping - sheath of
| said shaftt, the toel holder connected with .the

[15

outer end of said shaft, and the hand - piece |

casing, in which said £001- holder has its bear-

ings, connected with said engine-head by
‘means of the loose cylindrieal. tGIBSCODIG joint =
and said sheath, whereby the hand-piece cas- -
{1 1Ing may turn upon the tool-holder to conform
to the turning movements of the hand of the
operator, while the sheath may have sllght' .
end-play relativ e]y to the ﬂemble drwmg
shaft. |

In testimony wllereef I have hereunto eub
scrlbed my name. |

DLI T

120
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