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4.

(Modoel.)

To all whom it may concern : o

Be it known that I, EL1 T. STARR, of the
city and county of Philadelphia, in the State
of Pennsylvania, have invented certain new
and useful Improvements in Dental Engines,

(Oase Z,) of which the following is a specifica-

tion.

My invention relates more especially to
dental engines of the class which embody in
their organization the following instrumentali-
ties, to wit: a base; a foot-treadle connected
therewith ; a fixed standard rising from the
base, in which a driving-pulley is journaled

and connected with the treadle by a pitman

rod or connection, so as to be revolved by said

‘treadle; an engine-arm capable of rocking on

- the fixed standard of the base while maintained
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in a normally upright position by a suitable
device or spring; an engine-head or lateral arm
which carries a driven pulley mounted upon a
shaft or spindle turning in bearings in sajd

lateral arm, so as to be capable of a rapid re- |

volving motion, which is imparted to it by a
driving-belt passing over said driven pulley
from the driving-pulley of the engine; @ flex-
ible power conveyer or shaft connected end-
wise with said driven spindle so as to be turned
thereby, and a spindle tool-holder connected
with the outer or iree end of said power-con-
veyer, so as to berapidly revolved in its bear-
ings in & hand-piece casing which is grasped
by the hand of the operator, whereby the op-
erator may, while working the engine with his
foot, guide the operating-tool carried by the

spindle tool-holder with his hand, and hold it

to 1ts work, the hand-piece and operating-tool
being free to be moved about in various direc-
tions to enable said tool to work at different
points, owing to the flexure of the power-con-
veyer, without interrupting the transmission
of the driving power.

One form of such an engine has long been
made and sold under the name of the “S. S.
White dental engine,” and it is upon that en-
gine that my invention is designed more par-
ticularly as an improvement, the object of my
presentinvention being to improve the organi-

zation of the lateral arm and its appurtenances

e ——
e a—
T —

-and connections at the upper end of the engine-

arm, so as to give great freedom of movement
to the hand-piece and the flexible power-cou-
veyer, and to the enveloping sheath or cover
of said conveyer, without interfering with the
driving-belt connection of the engine.

My invention consists of certain new comn-
binations of deviees set forth at the end of the
specification.

In the accompanying drawings, which 1llus-
trate my improvements, Figurel is a view, In
elevation, of so'much of the apparatus as is
necessary to illustrate the subject-matter here-
in claimed, the lateral arm or engine-licad be-
ing in a horizontal position relatively to the
upright engine-arm, or at a right angle there-
to. Ifig. 2 is a similar view with the Iateral
arm rocked downward or depressed. Ifig. 3is
a vertical longitudinal central seetion through
the lateral arm and upper end of the engine-
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arm, to show more clearly the construction of

the several parts. Fig. 4 is a rear view of the
engine-head, and Tig. 5 is a top or plan view
of said head.

I have deemed it unnecessary to show in
the accompanying drawings the lower works
of the engine, which preferably include, as

before stated, a base, a fixed standard rising

therefrom, a driving-pulley, a foot-treadle for
driving said pulley, and a connection between
the said standard and the normally-upright

| engine-arm A, which permits said engine-arm
“to rock or vibrate relatively to the said base

and standard, as these elements of the engine
constitute no part of my preseut invention.
Sald elements are, moreover, clearly shown
and described in Letters Patent heretofore
granted to me, September 2, 1879, and Novem-

{ ber 25, 1879, respectively numbered 219,320

and 222,093.

I prefer the said elements to be construeted
substantially in accordance with the specifica-
tions of said Letters Patent—that is, with the

| base provided with a tilting device and the

engine-arm so constructed and combined at its
lower end with the standard rising from the
base as to permit said engine-arm not only to

I rock or be deflected from a normally-upright
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position, but also to be secured at the desired
angle relative to the said standard and base,
50 as to throw the upper end of the engine-arm
In front of or toward the patient while seated
m the operating-chair, without necessitating
the location of the base of the en ome and
treadle thereof inconveniently close to the said
chair.,

The engine-arm A is constructed, as usual,
in sections « «’, the endwise relationship of
which may be varied and determined by well-
known means—as, for example, by the slot «?
(Shown in Ifig. 1.) This pro-
vision is for the purpose of lengthening or ad-
Justing the engine-arm, so as to preserve the
proper tenston upon the driving-belt B, which
passes from the driving-pulley at the lower
end of the engine-arm to the driven pulley G
at the upper end thereof. The said driven
pulley C is keyed or fixed upon a hollow sSpin-
dle or journal, D, so as to compel said spindle
to turn 1 bearings in the tubular lateral arm
or engine-head E of the engine.

The tubular portion of said lateral arm con-
sists, for convenience of construction and fit-
ting of the parts, of three sections, ¢ ¢ ¢?, as
clearly shown in section in Big. 3. "The butt-

end of the lateral arm is forked or branched,

and is connected by transverse pivots / with
& correspondingly - forked pivotal shank or
Journal, ¥, which shank fits in the upper tubu-
lar end of the engine-arm A, so that the lat-
cral arm or engine-head may turn or swivel
freely horizontally around or upon said en gine-
arm, as usual. Thesaid transverse pivotal con-
nection of the Iateral arm permits said arm
and the pulley carried thereby to vibrate ver-
tically relatively to the engine-arm.

The said lateral arm E is locked or S1p-
ported at any desired angle relatively to the
cngine-arm by a curved plate, G, having the
transverse pivots f of the lateral arm as a cen-
ter, around which it turns, the upper end of
sald plate G- being fastened to suitable lugs
depending from the lateral arm, whileits lower
or opposite end is passed between the con verg-
ing branched or forked arms of the pivotal
shank Iy a pin or set-serew, 77, being passed
through said branches or arms of the pivotal
shank and through a curved slot, ¢, in said
plate, so as to guide and brace the said plate
In its movements with the lateral arm around
Or upon 1ts transverse or rocking pivots . The
end walls of said slot ¢ also determine the
‘ange of motion of the lateral arm upon its
rocking pivots.

The lower curved edge of the plate G is Pro-

- vided with a series of ratchet-teetl, g’y with

6o

05

which a tooth or shoulder, %, on the end of an
endwise-movable plunger of bolt I automnat-
leally engages, to lock or support the lateral
arm in any desired positioninits vertical range
of adjustment, the plunger being mounted in a
socket formed in the pivotal shank T, and au-
tomatically thrown up by a suitable spring,
the stress of which normally engages the plun-
ger with the ratchet-teeth.

by means of

L

In order to rock the lateral arm downward
the bolt or device H is retracted from en gage
ment with the ratchet-teeth ¢ on the plate G
a thimble or sleeve, I, surround-
Ing the eylindrical portion of the pivotal shank
If, just below its branching arms, the said
thimble being connected with the plunger by
a transverse pin, 4, which is permitted suaffi-
clent, play by longitudinal slotsin the walls of
the pivotal shank to retract the plunger,

Suitable guide-pulleys b b for the driving-
belt BB are journaled between saitable lugs 1n
the forked arm of the lateral arm or ¢ngine-
head, as shown particalarly in Figs. 4 and b,

~whereby the belt is guided and retained in its

proper working position irrespective of the
position to which the lateral arm and driven
pulley may be turned or rocked in usj ng the
machine.

Passing through the tubular spindle D, on
which the driven pulley C is fixed, is a stiff
shaft, J, constituting an extension of a flexible
shaft or power-conveyer, J’, the two shafts be-
ing rigidly united in the usnal Ways, S0 as to
onstitute virtually one shaft or conveyer.
The outer end of the stiff section J of the
power-conveyer has a bearing near the onter
end of the tubular lateral arm, as shown in the
sectional view, Tfig. 3. |

The outer or free end of the flexible power-
conveyer 1s connected with the butt-end of 2
spiille-chuek, X, turning in bearings in a
hand-piece casing, M, the front end of said
chuck being provided with a socket and tool-
locking devices, as usual, to permit of the
driving and ready Interchange of the operat-
ing-tools used with this class of machines.

The said hand-piece casing is connected with:
the outer end of the tubular lateral arm R by
means of a flexible tube or sheath, N, such as
tliose in common use, which envelops the flexi-
ble shaft or power-conveyer to protect it.

The flexible shaft, by its stiff section or ex-
tension J, is passed into or through the tubu-
lar spindle D, as aforesaid, and is compelled
to turn positively therewith, while prevented
from moving endwise therein by a transverse
pin or key, d‘, the said pin being passed
through an opening in the wall of the spindle,
as shown in Iig. 3, s0 as to engage a recess or
transverse groove, 4, in said stiff section J of
the flexible shaft.

Ifor the purpose of permitting variations iu
the endwise relationship of the flexible power-
conveyer and its enveloping-sheath, which oc-
cur by reason of the greater or less degree to
which the flexible power-conveyer 18 bent in
manipulating the instrument, the tubular Spin-
dle D is permitted to mnove endwise in its hear-
ings to a proper extent, the range of move-
ment being limited, in this example, in one
direction by the fixed pulley U, which is fitted

to abut against the butt-end of the tubular
lateral arm E, and in the other direction by an
annular shoulder, d, formed upon the front end -
of the spindle, which shoulder is fitted to abut

against a similar shoulder formed in the outer
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- nor do I claim a yielding supporting and re-
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-engine-arm, as this is also old, being
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end of the section e of
clearly shown in Fig. 3. | |

I am aware that it is not new to permit, va-
riations in the endwise relationship of the
flexible power-conveyer and its flexible envel.
oping-sheath in order to compensate for the
greater or less degree of flexure of said con-

said lateral arm, as

‘veyer and sheath while being used. Such va.

riation is permitted in the combinations of
flexible conveyer and sheath patented to Nel-
son Stow, August 6, 1872, (reissued March 4,
1879,) and July 21, 1874, the organization of
the latter patent being the one preferably em-
ployed by me, as I have above deseribed.,

I do not broadly claim securing a vertically-
rocking lateral arm or engine-head in different
positions vertically relatively to the upright
shown,
for instance, in my patent of November 25,

1579, before referred to; but there has never

been such an arm or head organized with an
automatic locking device for the purpose of
supporting or holding it, as faras I am aware ;
turning spring to throw the engine-arm np- I
ward automatically when rocked downward
and relieved from strain, as such a returning
device has no similarity to my Invention, and,
moreover, has been in use for years. |
L'claim as my invention— . )
1. The combination, substantially as herein- |
before set forth, of the lateral arm, the rock-
ing pivots thereof, the plate rockin g with said
arm, and the locking device acting upon said
plate to positively support the lateral arm in
its adjusted position. | -

2. The combination, substantially as herein-
before set forth, of the lateral arm, the pivotal

shank which permits said arm to be turned

horizontally, the rocking pivotal connection
between said arm and shank which permits
sald arm to be rocked vertically, and an auto-
matic device to lock or positively support the
lateral arm in different positions or an gles ver-
tically to which it may be adjusted relatively
to the engine-arm.

~ J. The combination, substantially as herein-
before set forth, of the en gine-arm, the pivotal
shank, the lateral arm connected with said
shank by erosswise pivots, the plate connected

‘with said lateral arm to support it in different

positions vertically, the positive locking de-
vice of said plate, the gnide-pulleys earried by
the lateral arm, the tubular spi ndle, the driven
pulley, and the flexible power-conveyer con-
nected endwise with said spindle. |

4. The combination, substantially as herein-
before set forth, of the pivotal shank, the
transversely-pivoted lateral arm, the slotted
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plate rocking with said arm to support 1t at 6o

different angles vertically, and the pin or de-
vice of said shank passing through the slot of
said plate. .

In testimony whereof I have hereunto sub-

scribed my name.

ELI T. STARR.

Witnesses: |
LEVI TEAL,
J. A. B. WILLIAMS,
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