(No Model.) . _

- ~ R. M. HUNTER. .

- o DENTAL ENGINE. -
No. 476,944, - . Patented June 14, 1892,

= umum|1||itli'.-m||nm| - E ’
 F1G. . '

JHIHTRRAIRLLY
—p = i

X_n-v entor

Z

B o

_ THE NORRIS PETERSCO., EHOTO-LITHO., WASHINGTON, D. C.




{O

15

20

30

- UnrteEp StaTes PATENT OFFICE

o m m e b e W

RUDOLPH M. HUNTER, OF PHILADELPIIA, PENNSYLVANIA.

DENTAL ENGINE.

revbrr

SPECIFICATION forming part of Letters Pa,_tenf No., 476,914, dated June 14, 1892.
| Application filed Febrnary 12, 1892, Serial No, 421,249, (Wo model)

Lo all whom it may concern:

e it known that I, RupoLpa M. HUNTER,

of the city and county of Philadelphia, and
State of Pennsylvania, have invented an Im-
provement in Dental Engines, of which the
following is a specification.

My invention has reference to dental en-
gines; and it consistsof certainimprovements,
which are fully set forth in the following speci-
1cation and shown in the accompanying draw-
ings, which form a part thereof.

This specification (Case No. 216) has par-

ticular 1_'jefere11ce to improvements in dental
engines wherein there is antomatic compensa--

tion in the length of the flexible arm to com-

pensate for the varying amount of the endless

driving-cord taken up in. passing about the
circumferences of the guide-pulleys under va-
rious conditions of flexing or moving of the
arm. |

The object of my invention is to so con-

struct the parts that the cord shall transmit
power to the handpiece without the require-
ment of heavy tension or material variations
in the tension. '
the operator is not so readily fatigued and is
permitted to handle the instrument with more
ease and accuraey; and, furthermore, the op-
eration on the patient is more satisfactory,
first, because the power transmitted 1s uni-
form for all movements of the arm, and, sec-
ondly,the operation,withoutexcessive tension

~on the band, permits the cord to slip in case
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the bore or tool should become jammed in a
cavity in the tooth, thus preventing breakage.
In carrying out my invention I provide the
upright of the dental engine with a flexible
arm formed of several sections substantially
of the well-known appearance, but differing
therefrom in the joints whereby the particu-
lar method of compensation is obtained and
insured. - |
Animportantfeatureof myinvention liesin
securing near the end most distant from the
handpiece of any member of theflexible arm
the guide-pulleys and connecting the end of
sald armtotheend of thenextoradjacent mem-
ber atits end nearesttothe handpiece by a ful-
crum connection ata distance from the axis of
the pulleys. Inthis mannerthe movementof

The advantage of thisis that

l

of one member of the flexible arm toward the
guide-pulleys at the distant end of the next
member, thus insuring an absolute and posi-
tive compensation for all movements of these
arms. ‘I'heusualpivot construction, whereby
one member of the f

exible arm may revolve -
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freely about the next member as an axis, is

employed to permit the absolute universal
movement of the handpiece which is neces-
sary. o g '
- Referring to the drawings, Figure 1 is an
clevation of a dental engine embodying my
improvements. Fig, 2 is a plan view of the
elbow-joint.
same, taken on line y v of Fig. 4.
cross-section of sameon line x x of Figs. 2 and
3, but with the pulleys in elevation. Fig. 5

1s an enlarged view of the wrisi-joint and

handpiece. Fig. 6 is an elevation of a modi-

Fig. 3 is a sectional elevation of
Fig.41is a
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fication of the joint with one of the groove-

pulleys removed.
of same, and I'ig. 81s a perspective view show-
ing the endless band. | |

A is the upright or standard and carries

near its lower part the grooved driving-wheel

B, which is operated by the usunal erank-and-

treadle movement C. Secured to the upper
part of the standard A is an upright D, which
is socketed at d,sothat it and the flexible arm

may swing ireely about the standard A as a
vertical axis. | | o

- F isthe horizontal arm and is jointed to the
upright D by the joint E/. It is held in a sub-
stantially horizontal position by meansof the
strut ¢ and the spring G.

it is normally held horizontally, or approxi-
mately so. - | |
- I is the forearm and is jointed to the hori-
zontal arm I by a joint preferably similar to
the joint at the top of the upright D. '

I is-the handpiece and is connected with
the forearm LI by the joint E’, similar to the
connection between the forearm and the hori-
zontal part of the arm.
E’ are elearly shown in Figs. 2 to 5, inclusive.
All theletters upon Figs. 2, 3, and 4 correspond
to the joint between the arms H and F. The
end of the arm I is provided with a socketed

- thehandpiecedirectly movesthe guide-pulleys | piece N, which is free to revolve about I as a

Fig. 718 a perspective view

- This will permit
variations in 1ts angle with the upright D and
also.substantially counterbalance it, whereby

T'hese various joints |
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longitudinal axis, but is prevented from com-
ing off the same by a groove and screw n.

Thl% piece N is pmvu]ed with a flat head J,
having a longitudinal slot y and a rack I npon

each side at a distance from the slot and par-
“allel, or substantially so, with respect to it.
Theend of the arm 11 i 18 pronded with a forked
head {, the ends of which are furnished with
teeth to form pinions I, which mesh with the
teeth of the racks K. The parts are held to-

gether by a hinge-pin M, passing through the!

centers of the pinions L. and the slots 4, the
head J being received between the two pin-
ions. Upon each side of the joint and jour-

naled upon the transverse hinge-pin M are the
grooved pulleys K. With my construction

]

the diameters of these pulleys may be made

Lu'fre S0 as to reduce as much as possible the

power required to cause them to rotate freely.

This is permitted because I employ a positive

compensating device of such a character that
as the outer arm of any two adjacent arms is
moved it positively compensates for the in-
creased or decreased amount of cord wrapped
about the circamference of the pulley. This
18 not accomplished by any other dental en-

- gineemploying only two grooved guide-wheels
at the joints, although I am aware that at-

- tempts have been made to accomplish the
same.
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in Figs.

This wrist-joint E’ is constructed on

the same principle as the elbow-joint between .

the parts Hand F, as indicated in dotted lines
in Ifig. 5. The details of this joint are shown
2, o, and 4,

It will be observed that if the arm I is sta-
tionary and the arm I be moved to the right
the pinion I. will travel along the rack I to
the right, and the axis M of the pulleys will
also move to the right to compensate for the
greater amount of cord which is necessarily

wmpped aboutthe pulleys. Thissame action

takes place at the top of Llle standard and at .
the ‘wrist-joint, the constructions being sub- .
It}
is possible, however, to dispense with the use
of a compensating joint at the top of the

stantially the same in all of these parts.

standard, because the arm F is seldom moved

~up or down out of a horizontal position or
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-such position at which it is set to any appre-
» elable extent.

In this case deeply-wrooved
pn]leys might be employed. *

- lis the handplece which carries the burr
~or tool S in any suitable chuck.

The hand-
plece I is sleeved in a tubular part e, secured
to the head P, which is of ifself sleeved at

right angles to the spindle of the handpiece
by a joint O on the head /i of the wrist-joint

precisely as the joint N is employed between
the parts If and H and I{ and /.
of the handpiece is not shown, but may be of

any preferred or suitable construction, termi-

nating in the chuck at the bottom for holding

“the burr or tool S and provided at the upper

part with the deeply-grooved driven wheel R.
T is the band, whleh 1s made endless and

‘passes from the driving-wheel B over the sev-
eral guide-pulleys K to the driven pulley R,

ey

The spindle
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as indicated in Figs. 1, 5, and 8. It will be
seen that the handpiece may swing upon a

joint between the parts J and /v (back of the
pulleys E, Fig. 5) and may also revolve about

a vertical axis at N upon the forearm IH and
a horizontal axis at O between the head P and
the parts i of the wrist-joint. If the wrist-
joint be bent so as to require more of the cord
to be wrapped about the guide-pulleys at the
joint, the said guide- pulleys would be moved
by the ha,ndplece so that its axis would come

nearer to the axis of the guide-pulley at the

other end of the said forearm, thus compen-
sating for the extra cord wrapped about the
cuide-pulleys, or vice versa. 'These several
joints permit the handpiece to be moved 1n
any conceivable direction without the least
bmdlnq, and, furthermore, the rack-and-pin-

ion construction itselt acts as stops to limit

the flexing of the arm when it has reached
such a p’oint that further movement would

tend to disengage the cord from the pulleys.

In place of the rack-and-pinion jointsshown

in Figs. 2, 3, and 4 the joints shown in Figs.

6 and 7 may be employed. In this case the
forked head 7 of the forearm II is extended
upward, as at H’, corresponding to one tooth
of the pinion, and this extension is connected
by a link W withthe head J. Thetransverse
pin or axis M is carried by the head / and
works through the slot 7 of the head J, as be-
fore, and the pulleys KL are m'ra,nged upon

each side of the head /» and upon the trans-

verse pin M. Asthearm H is moved inward
the pulleys are mmoved nearer toward the right-
hand end of the slot and compensate, as here-
tofore described, forthe varying length of cord
brought into contact with the perlpheueq of
the pullevs

I do not confine myself to the mere details
of construction, as they can be modified in
various ways w1thout departing flom my in-
vention. | |
Having now deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a dental engine, a joint for the flexible
arm for guiding the ba,nd consisting of two
members hinged together and havin o a trans-

I verse pin adjustable upon one member and

movable with the other, in combination with
guide-pulleys upon the transverse pin, about

| Wthh the cord passes.

2. In a dental engine, a Jomted or ﬂemble
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arm consisting of two members, one of which

is slotted in the direction of its length and the
other of which 1s provided with a trausverse
pin movable in the slot of the other member
and In which both members are loosely con-
nected or fulerumed at a point transversely
to the slot, in combination with guide-pulleys
upon the transverse pin,about which the cord
passes.

3. In a dental engine, the combination of an

arm adjacent to the standard, having at its
free end a longitudinal guide, a second arm
connecting Wlth the free end of the first-men-
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tioned arm by a transverse pin working in member, and an endless band extending from

sald guideand also movably connected to said
first-mentioned arm at a point to one side of
the guide, grooved guide-pulleyson the trans-

verse pin, & handpiece supported by the free

end of the second-mentioned arm, having a
grooved driven pulley, and an endless band

leading from the main drive-wheel of the |

standard about the guide-pulleysto the driven

pulley on the handpiece.

4. In a dental engine, a jointed or flexible

~arm consisting of two members, one of which

20O

1s sletted in the direction of its length and the
other of which is provided with a transverse
pin movable in the slot of the other member
and in which both members are loosely con-
nected or fulerumed at a point transversely
to the slot by a rack-and-pinion connection,

1n combination with gulde-pulleys upon the

transverse pin, about which the cord passes.
9. In a dental engine, a standard provided
with a driving-wheel and treadle motion, in

- combination with a flexible compensating arm
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wheel and

connected at one end to the top of the stand-

ard, a handpiece connected to the other end

of the flexible arm and having a grooved

driven pulley, guide-pulleys at the joints of
thearms, and an endless drive cord or band ex-
tending from the driven wheel to the drive-
passing about the guide-pulleys,
and in which the several members of the
fiexible arm have their ends nearest the hand-
piece formed with longitudinal guides and
are movably connected with the adjacent
members at one side of said guides and in
which the several members of the flexible arm
at a distance from their ends farthest from
the handpiece are provided with transverse
pins carrying the grooved: guide-pulleys and
guided in the guides on the ends of the adja-
cent members.

6. Inadental engine, the combination of the

- vertical standard and drive-wheel with the
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horizontal member of the flexible arm, hinged
to the top of the standard and provided at the
juncture with guide-pulleys, the forearm or
second member of the flexible arm hingedly
connected to the horizontal member, grooved

“guide-pulleys carried on the forearm or sec-

ond member of the flexible arm at a short
distance from the fulcrum point or connec-
tion with the horizontal member, a handpiece
having a grooved driven pulley supported
from the free end of the forearm or second

|

hereunto set my hand.

the drive-wheel to the driven pulley of the
handpiece and guided about the guide-pul-
leys. | |

7. Inadental engine, the combination of the
vertical standard and drive-wheel with the

horizontal member of the flexible arm, hinged
to the top of the standard and provided at the
juncture with guide-pulleys, the forearm or
second member of the flexible arm hingedly
connected to the horizontal member and mov-
able about said member as an axis, grooved
guide-pulleys carried on the forearm or sec-
ond member of the flexible arm at a distance
from the fulerum point or connection, a hand-
piece having a grooved driven pulley sup-
ported from the free end of the forearm or
second member, with provision for universal

movement, and an endless band extending

from the driven wheel to the driven pulley of
the handpiece and guided about the guide-
pulleys. | |

8. In adental engine, a flexible arm consist-
o

ing of several members, combined with
handpiece having a grooved driven wheel
connected to sald arm by a universal joint
consisting of a part pivoted upon the end of
the forearm and hinged to the member of said

flexible arm directly connected with the hand-

plece, guide-pulleys carried upon the member
directly connected with the handpiece at a
distance from its fulerum-point and nearer to

‘the handpiece, and a band passing about the
guide-pulleys and driven wheel of the hand-

piece. .
J. In a dental engine, a standard, combined
with a grooved driving-wheel and treadle mo-

bers jointed together and conneected at one

)
v

55

70

75

30

Qo

tion, a flexible arm consisting of several mem-

end to the top of the standard and at the

other to the handpiece, grooved guide-pul-
leys upon each member of the flexible arm
near one of its ends, but sligchtly removed
from the joints,a handpiece having a deeply-

grooved driven pulley, and an endless band

passing from the driven wheel about the

‘guide-pulleys to the driven pulley on the

handpiece.
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In testimony of which invention I have

| . M. HUNTER.
Witnesses: - |
KERNEST HOWARD HHUNTER,
>, T. YERKES, | '-
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