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™ P'ROV'E:M'EENT -le DENTAL ENGINES.

o peclﬁca,tlon fnrmmn* 11311: of Lﬁttﬂlb Patent No. 2'22 y093, dated N ovemhel 25, 18795 application filed
Au ust 2, 18 9. -

To all whom it mmj CONCETN 2 |
Be it known that I, Er1 T. STARR of the |

- city and county of Phlladelphm, 1n the State

~of Pennsylvania, have invented certain new
~and useful Impr ovements in Dental Engines,
~ of which the following is a specification.

My inventionrelates moreespecially todental

engines of the class comprising in their struct-

- ureabase or stand carr ying a foof-tr eadle and

driving-pulley, an arm or flame rising from
the base, a driven pulley connected with the
upper end of the engine-arm, a belt-connection
between the drwmn and driven pulleys, and a
tiexible power-conveyer receiving motion from
the driven pulley and 1mpa,rt111 o motlon 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 at dlEtel -

- ent points in the patient’s mouth.

My invention constitutes an improvement
~upon the well-known S, S. White dental en-
gine, and more especially upon the improved
:torms thereof shown in my applications for
Letters Patent filed, reqpectwely, February 1,

June 17, and June 27 1879,

. The Object::. of my prebent invention are to
improve the construction and organization of
the mechanism for giving reat freedom of
movement to the hand- ple(,.e and operating-
- tool carried thereby, as well as to the flexible

~ power conveyer or shaft relatively to the en-

- gine-arm withoutinterrupting the transmission
of the driving-power, and also to improve the
devices which enable the normal position of
- the engine-arm relatively to the base to be
_' uhfmged at pleasure without destroying the
rocking capacity of the arm upon the base,
which ends I attain by means of certain new

- constructions .and combinations of devices,
which will hereinafter be specifically desig-

“nated, and then. pomted out, at the close of the

~ Specification,
- In the accompanying drawings, which show |

| :—111 my improvements as embodied in the best
- way now known to-me, Figure 1 is a side ele-
~vation of the improved engine with the top por-

~ tion or upper works thereof broken off and
brought down to one side to show the whole

~apparatus. Iig. 2'is a view thereof from. the.

Flg S 1s-a side new,

~ back of the engine.

or divided end of the standard is

| parﬂ} in section, the upper portlon of the en-

gine-arm and the base being broken away.
I‘ln' 4 18 a longitudinal centml section therecof
on the line 4 4 of Ifig. 3. Iig. 5 1s a side ele-

~vation of the upper works of the engine, in-
cluding a portion of the flexible power-con-
veyeranditsenveloping and protecting sheath.

Kig. 6 is a lt)nnttudlml central section on the

'lme 6 6 of I‘lﬂs 7 and 9 through the engine-
‘head or lateral arm, showlug, among other
‘things, the manner of connecting the ﬂleblB

power-convey er to the driven spmﬂle of the
engine.

Ifig. 7 is an inverted sectional plan
of -a portion of the engine-head or lateral arm

on the line 77 of Fig. 5 "Fig. 81is a side view
‘thereof, the lateral arm being shown as rocked

to-a d1ﬂerent position from that shown in Fig.

5; and Fig. 9 is a transverse section throucrh
‘the lateral arm on the line 9 9 of Figs. 5 and
-0, showing the rocking pivotal connwtmn of
| the arm or head.

The base or tripod A is provlded with the |
usunal fixed upunht or standard a, the upper

end of which is forked or dlwded for the re-
ception of the driving-pulley or

ly-wheel B,
the journal or trunnions of which turn in smt
able bearings or boxes in said standard.inthe
usual manner. A driving-crank,d,issecuredto
oneendofthe pulley journal or axle, orisformed
therewith, in this instance, and is connected,
prefer ::'Lbh" by means of %Ijlate-sprlll pltm&n
C, with the txe*ulle pedal, or foot- board D,
which i 1s pivoted or Journaled upon one a,rm
of the tripod in the usual manner. The forked
also pro-
vided, outside the driving-pulley, and in this

'mst.:um concentrically with the axis of said
pulley, with trunnions or pivots a/ @’ for the

reception of the forked lower end of the en-
gine-arm E, which is of well-known construce-
tion, and 1s given, by means of its pivots, a

-capamtv of rockma or vibrating on the: stand-
ard of the ‘base, as usual.

The upper end of
the engine-arm is shown as tubular, for the

| receptlen of the pivotal shank, JOLlI‘IlEbl or
spindle I of the engine-head or chteral arm,
'so that said head may turn or swivel freely
‘horizontally around or upon the engine-arm,

asusual. The upper end of said pivotal shank

| T is provided in this instance with a bent or
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lateral split portion or extension, f, as clearly | outer or free end of the flexible sheath is se-

shown, the outer or upper end of which re-
ceives the pivotal bolt or pivots g of the cross-
wise pivotal connection, which connects the
lateral arm or engine-head G with the engine-
arm I with the capacity of rocking or vibrat-
ing freely relatively to the engine-arm and to
the shank, as hercinafter described.

In the form of engine shown in this instance
the engine-head or lateral arm has the form
of a tube, G, fitted near its butt or rear end
with a depending ear or flattened lug, ¢/, form-
ing a part of the rocking pivotal connection
with the engine-arm B, although it will, of
course, be understood that the members of
the pivotal connection, which are connected
- by the pivot or pivots need not necessarily be
of the form shown, as they may be of yoke or
other suitable form, as shown in my applica-
tion of June 27,1879, above referred to. This
- tonbular lateral arm or engine-head G forms a

bearing for the journal, shaft, or spindle H,
on which is mounted a pulley, I, constituting
the driven pulley of the engine, said pulley
-imparting the required rotary motion to the
said spindle, when driven by the belt-connec-
tion, hereinafter fully described.

- The driven spindle H is locked from end-
- wise movement in the bearing G by means of
the pulley I at the butt of the spindle, and by
the adjustable collar ¢, which bears against
the annular shoulder formed by the front end
of the tubular bearing, as clearly shown in
Fig. 6. |

- The outer end of this driven spindle or shaft

H is preferably socketed for the reception of

the inner end of the flexible power conveyer
or shaft J, said inner end of the conveyer be-
ing inserted in the socket and secured there-
. in. The driven spindle and flexible shait are
shown as secured together by a clamp, the
- walls of the socket being split so as to form
- spring clamping-jaws, which are compressed
upon the flexible shatt, or an inner stiff sec-
tion thereof, by means of a screw-nut, K,
which works upon suitable threads formed
upon the inclined or tapering circamference of
the walls of sald socket, as clearly illustrated
in the drawings.
- The flexible power-conveyer, which prefera-
~ bly consists of a coiled-wire shatt, such as are
In common use, 1s connected at ifs outer or free
end with a chuck, mandrel, or tool-holder, L, of
-~ any suitable constraction, so as to turn 1t, said
- tool-holder being mounted in suitable bearings
- in a hand-piece casing, M, and bemng also
- adapted for the ready interchange of the op-
erating-tools used with this class of engines
in performing dental operations.

'The tubular lateral arm G, at its outer end,
is provided with screw-threads ¢* for the recep-
~tion of a correspondingly internally-threaded
sleeve, ferrule, or portion, N, secured or con-
nected by screw-threads, preferably, to the in-
ner end of a flexible sheath or cover, N/, such
-~ as those in common use, which envelops and

cared tbe hand-piece casing M, as clearly
shown in Fig. 2, while the enveloped power-
conveyer is connected with the butt-end of the
tool-holder, mounted in said hand-piece cas-
ing, to turn it, as before stated.

In some instances I contemplate dispensing
with the flexible sheath or cover for the flexi-
bie power-conveyer, in order to give more fiext-
bility or freedom of movement to said con-
veyer.

By means of the threaded sleeve N, with
which the flexible sheath is connected, I am
enabled to vary the relation of the said sheath
to the flexible driving-shaft, this result being
accomplished by turning said sleeve N so as
to screw it either toward or from the butt of
the tubular engine-head or lateral arin (, the
movement of the sleeve N toward the butt of
the arm G- drawing the flexible sheath endwise
toward the driven spindle H, whose clamp-nut
K limits the movement, in this instance, 1n this
direction, as clearly shown in Fig. 6, while the

‘movement of the sleeve N in an outward di-

rection forces said flexible sheath away from

said spindle, the range of movement being
| limited in this direction, in this instance, by

a suitable annular shoulder on the tool-chuck,
against which a similar internal shoulder on
the hand-piece casing abuts. | |

The driving-belt O passes from the driving-
pulley at the lower end of the engine-arin
around the driven pulley I, which pulley, 1t
will be observed, is mounted upon the spindle,
journal, or shaft H, earried by the engine-

‘head or lateral arm 1in such manner as to

swing, vibrate, or rock around the pivots or
pivot-bolt ¢ as a center. |
Upon a suitable cross-arm or depending
portion, G’—in this instance at the butt of the
lateral arm or engine-head G—are mounted

.small guide-pulleys ¢ ¢ for the driving-belt

when the engine-head is rocked to a position
requiring their aid, as in Ifig. 8, for 1nstance.

In order that the tension of the driving-
belt may not be materially changed by the
variation of position of the engine-head or
lateral arm and pulley carried thereby, when
that head is rocked or turned, I preferably se-
cure upon the upper end of the engine-arm E
a’collar or annular shoulder, p, fastened by a
set-secrew, 9/, and interpose between said col-
lar and the annular shoulder or portion f’ near
the upper end of the turning-shank If, a spiral
spring, P, which tends to cause the shank I
of the engine-head to slide endwise 1n the en-
gine-arm. This shank-spring, it will be obvi-
ous, operates upon the engine-head and the
driven pulley carried by it with a yielding
pressure, and preserves the requisite tension
of the driving-belt connection in all the move-
ments of said head.

1t will be noticed that the driven pulley L1s
arranged to overhang the pivot g of the rock-
ing pivotal connection of the engine-head or
lateral arm G, the said pulley beingat the side

protects the flexible power-conveyer. At the | of said pivot opposite that at which the arm
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'extends‘ and the belt-connection O, when in | thereof oppomte that at which said lateral

place, practwally prevents the smd pulley
from rising, while the spring P, operating
~through the pivot ¢, tends to force the lateral
“arm upward. As this upward pressure is ex-
erted between the driven pulley and the larger

portion of the lateral arm, the shank- spring

exerting it countu"baldnces in whole or in
part the downward pressure due to the weight

-of the lateral arm and its appurtenalces, aud.

causes it to stand out laterally from the en-

 gine-arm.
The upward movement of the lateral arm is

"]lllllted in this instance, by the depending
-1)01:‘1‘,1011 G, which comes in contact with and
- rests 1n the concave seat f?, formed on the
| turmnﬂ-shaank F, as c]eetrly shown 1 In Ligs. 6

and 8. |
It will be obvious that the Gollar p may be
reversed—that is, the said collar may be se-
~cured uponthe uapperend of the turning sliding-
‘shank ¥ and the spring P interposed between
sald collar and the top of the engine-arm in
which the shank w ‘orks; or the shank T may
be tubular, and the SpI‘Illﬂ may be inserted
~within it; or the spring may be 1nser ted in a
“tubalar G.‘:]NIT)T in the engine-arm, and it 11'1’1,3
operate against the end of the sh fmk .

From the foregoing description it will be
~obvious that the hand-piece is given great free-
“dom of movement, not only by the ﬂe:.xure of

the flexible power-con veyer and rocking of the
~engine-arm upon the base, but by the univer-

sal engine-head or lateral arm, which possesses

‘the ca,[mmty of turning or sw Welmﬂ horizon-
tally and of rocking vertwallv, while at the
~same time the proper *ension of the belt is
maintained, and the weight of the rocking
head 1s comltexbal.:mced by the action of the
- shank-spring. |
The rocking lateral armn or engine-head and
1ts appurteuauces when not in use, may also
- be . rocked dowuwm"d so that the tlexible
power - conveyer Wlll hang vertically and
- sfraight at one side of the engine-arm, which

o '])081131011 tends to prevent it from takuw a set

in a curved direction.

It will be noticed that the pwot bolt whlch
~passes through the split extension or lateral
- portion j of theshank F, and through the ear
or lug ¢g’.of the lateral AT OF engine-head @,
18 1n the form of a thumb-screw, wheu,byI am
enabled to rockthe lateralarm 01’. engine-head

- to any I)OSltIOIl desired upou 1ts crosswise piv-.

otal connection, and lock it firmly in such po-
| SlthII against thereturning action of the shank-
spring by tightening the thumb-screw pivot,

- which will compress the members of the spht.

portion f together upon the ear ¢/, and se-
ourely clamp the parts together.

I am aware that rocking and turning or uni-
- versal engine-heads are very common, “and do
not, brmdlv claim sueh a device; nor do I1in-
tend to claim herein, broadly, the combination

of the lateral arm, the pivot crosswise of said

arm upon which the arm rocks,and the driven
pulley overhanging said pwot at the side

AT

‘being

i

arm extends; nor such a combination with
the flexible power conveyer, as thatforms part
of the subject- matter of my application of

June 27, 1879, hereinbefore referred to.

To conftrol the rocking movement of the en-
gine-arm k, or to return it automatically to
and maintain it in a normal position, Lemploy
a counter-balance or spring, as usual; and in
order to enable the normal position of sald en-
gine-arm, relatively to the base, to be varied
at pleamre, and to permit this variation in
normal position without destroying the rock-
ing capacity of the arm, I employ an adjusta-
ble plate, Q, pivoted at its upper end to the
standard « concentrically with the rocking
arm, as clearly shown in Figs. 1, 2, 3, and 4,

and connect the lower end of said plate with

one end of the counterbalancing and return-
ing spring, the opposite end of the spring be-
ing cennected with the engine-arm.

The upper end of the pivoted plate Q is bent
outward and upward, or is tformed with a

shoulder, ¢, so as to limit the range of rock-

ing movement of the engine-arm, the branch
or member of said arm next the plate @ being

provided with depending ears or lugs e e, one

of which passes down upon each side of the
shoulder ¢, as clearly shown by the dotted
lines in Fig. 3, said lines also showing the

formation of the shoulder ¢ and the extent of

movement allowed the engine-arm by its ears
or lugs, which abut against said shoulder when
the engine-arm is rocked to 1ts limit.

The plate Q, at its lower and larger end next

‘the standard a, is provided with a series of

teeth or notches, s, the corners of said plate
also provided with lugs or.projections s’
8/, which limit the range of movement of the
plate Q around its pivot by coming in contact
with a pin or stud, ¢, projecting from a plate-
spring, T, in this instance, which spring lies
n a rece% in the standard a, with its upper
end firmly secured thereto, and is provided
with one or more projectionsorteeth, ¢, whicl
engage the teeth or motches of the pivoted
plate Q to lock it firmly to the standard « in
any desired positioninits range of mmovement,

The tension or force of thls plate-spring-

locking device is exerted at all times to throw

1ts 10(,111110 tooth or teeth into engagement

with the plate (Q, and is operated or retracted
when the said plate Q is fo be adjusted to a
different position by pressing it inward, it be-
ing preferably provided with an arm or ex-
tension to be acted upon by the foot, in order
to avold the necessity of stooping.

The construction of this spring-loeking de-
vice obviously may be varied in well-known"
ways, and need not of necessity be a plate-
spring.

It will Dbe ObVIOLIS that by adjustmg the
plate Q the normal position of the engine-
arm relatively fto the base may be “varied
without destroying the rocking .capacity of
the arm, the counterbala,ncmg -spring, when

the deﬂectmn-stram IS removed , returning the
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~ the spring. This eapacity, however, of ¢chang-

. ing the normal position of the arm without de-

| Str’ﬂying its rocking capability is not: broacdly

. claimed herein, as it forms part of the subject-

~ matter of my a,fme%md apphcatlon of I‘{,brll-a 1
- &I‘V]_ 1879 - S . L

. Thu couuterb{ﬂaumnn sprmn R n the pl’*es- |

~ent instance, 1S 8 coiled Spring surmundud_by;

“a sectional telescoping tube or cover, S, S0 as;

-~ to protect the spring and present a handsome:

appearance, onc end of said spring being con- |

- neeted-with a threaded shank, #, of a forked |

~ plate or clevis, U, pivoted to one of the lngs
-+ &' of the plate Q, said pivot being crosswise. of

~the path in which the engine-arm rocks or vi- |

~ Dbrates, so as to permit the tubular sectional |

o cm*er'uw of the spring to rock or ) 101d durmﬂ‘; ;

2 the wbmtlon of the engine-arm.

- The upper end of fhe LOHI}tGlba]rﬁ.llCIllﬂ'-i
o Sprmﬂ* is' connected, in this instance, with a |
. eurved arm or extm%mn B,
oarm, by means, p;lefemb]}, ot a SCrew- shfmk,;
¥y which passes through the arm E/ and re- |
SRR (,enf es a thamb or set- nut W, as clearly shown |
onIfg.s 3y whereby the: tenslon of the sln*mn; |

ay be a,(]J usted or varied at pleasure.

-~ The two arms of the tripod or base oppmﬂte:
O tlm one on which' the treadle is mounted are |
- preferably. pmvlded with: pivoted toes x, as

- frlly described 1n my application of I‘ebrmry
1, 1879, in order to give the tripod or base the |

cdpauty of being tilted or inclined at pleasure
in different du*ectlouq, so as to throw or bring
the head or upper end of the engine-arm in
front of or toward the patient, or out of the
perpendicular, independently and irrespect-
ively of its rocking movement upon the base,

and without, at the same time, necessitating

bringing the base or treadle inconveniently
cloqe to the patient or operating-chair. The
pedal or treadle being mounted on the base is
also inclined therewith, whereby the treadle
may be operated, when the foot 1s thrown out,
with ease and comfort I donot claim hereln
this feature of tilting a dental-engine base, as
that forms part of the subject-matter of my
application of IFebruary 1, 1879, aftoresaid.

I also disclainm, (Jnorally in favor of my
aforesaid al')plicatmus of I‘ebmary 1, June 17,
and June 27, 1879, all patentable Sllbject-mat
ter common to beud applications and this pres-
ent one, except as set out in the following
claims, my said applications of Ifebruary &nd
June being prior to and taking preuedence of
this one. -

I claim as my invention—

1. The combination, substantially as here-
inbetore set forth, ot the lateral arm, the rock-
ing pivot thereof, "the shank of said arm, the
5hauk-¢-pr1ng, thb engine-arm, and the over-

of the engine- |

~arm to its asual position with one of its lugse | hanﬂ‘mﬂ* dm en pulle5 caruul b} S“ud latemlg EEEEERRE RS
- abutting against the shoulder ¢ of the: adgust | - EUREE

o ing- p]_ate Q,? as: shown in IFig. 3, the rocking |

- movement of the arm being then permitted in -

~ the opposite direction against the tension: of .

the rock-

a,b which the lateral arm extends..

4.:The combination, substantially as: here-. R
| 111bef0re set forth, of the lateral arm, the rock- -+ ..
ing pivot thereof the a,db]u.stmﬂ* dwwe torock

the rm; when deswed in the position fo whiech .~ = .
1618 mched the drwen pulley overhanging - .
said pivot - at the side thereof opposite that
| at which the lateral arm -extends, the flexible
power-conveyer drlven by s‘ud pulk ', .;md Lllez_f SRR

h@ud -plece.

5. 'The combmatlon Subbtfmtml]y as h@l e-; EESERES
| mbefore set forth, of the lateral arm, the loek- .. .
ing pivot thereof, 'the shank of said arm, the -~ .
fsha,nk -spring, the engine-arm, the overhang- .. . .
ing pulley carried by smd lateral arm, and the: o
3 zdevwe to lock the arm against its rockmn .
movement, when desired. e EET
6. The combmatmn, bubbtantmlly as here-- EEREEE
;111bef0re set forth, of the pivoted plate to.
change the normal posﬂzmn of the frrm, Wlth;
a spring-locking device. .= BERERRE
7. The combmatlon substcmtlally as here-

inbefore set forth, of the pivoted plate to

change the normal position of the arm pro-

vided with teeth or notches, with a spring-
locking device to engage said plate and lock
it to the engine-standard.

~ 8. The combination, substantially as here-
inbefore set forth, of the pivoted plate having
lugs thereon to limit its range of movement,
with the spring-locking demce.

9. The ecombination, substantially as here-
inbefore set forth, of the en ogine base, the en-
gine-arm rocking theleon the mechamsm for
changing the normal poSltmn of the engine-
arm, the counterbalancing - spring, and the
yielding sectional telescoping cover or en-
velope for said spring.

10. The combination, substantially as here-

inbefore set forth, of the engine-head or lat-

eral arm, the ﬂemble shaft, the flexible sheath
Or COVer of sald shaft, and the adjastable con-
nection to vary the Iehtlou of the shaft and
sheath.
In testimony whereof 1 have hereunto sub-
scribed my name.
ELI T. STARR.
Witnesses:
GEORGE P. MORGAN,
WM. . GILLESPIE.

2. The combumtlon substfmtlaIlV as her‘e-; DR
| mhefore set, forth, of the lateral arm, therock-: . 1
‘ing pivot thereof the pivotal bh‘llﬂ{ of said
ifzrm, the shank - spring, the engine-arm, the
overhanging  driven pulley cm'ued by said .
lateral arm, and the ﬂemble powel (,om*eyer;

: drwen by S&ld pulley. . . | ST
- 3. The combation, substa,ntmllv as here-; SEEEEEE

| inbefore set forth, of the lateral arm N
ing pivot thereof the adjusting device tolock
the arm, when deslred in the position to which .
1618 mcked and the drwen pulley overhaug o
ing said 1)1?013 at the side thereof opposite that -~ .
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