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Tn all avhom 1t may concern:

Be it known that I, SAMUEL W, DE’\T\TIS of
the city and county ot San Franeisco, State of
California, have invented a new zmd useful
Improvement in Pneamatic Motors for Oper-
ating Dentists’ Pluggers, Excavators, and
other tools, which 1nvention is fully set forth
in the following specification and the draw-
ing forming a part thereof.

In the said drawing, Figure 1 1s a view of
myimproved instrument for operating deutists’

tools, with the outer jacket of the chamber

removed to show the arrangement of the pas-
sages and ports for conducting the air or other
agent to and from the piston-chamber. - Fig. 2
15 & detall view of the chamber, piston, and
valve. Fig. 3 shows the oppoute side of the
chamber, w1th the exhaust passages and ports.
Kig. 4 is a sectional view of the piston, show-
ing the arrangement of the channels within it
for leading the air to and from the chamber
above the piston. - Fig. 5 is a section through
the piston, showing the channels or passages
that conduet the air to and lead itfrom beneath
the piston. - Fig. 6 shows end views of the
piston at top aml bottom. - Fig. 7 is an eleva-
tion of the chamber, with the valve removed
therefrom, the same being taken from the side
directly opposite to that shown in FKig. 2.

Similar letters of reference indicate like
parts in all the drawings. -

My invention has for its object to provide a
motor or mstrament for dentists’ use, to be
driven either by compressed air, which can be
used with and to operate tools of ditferent
shapes and kinds, whereby the operations of
drilling, excavating, plugging, and burnish-
ing in dentistry ean be pertormed more quickly
and in & much better manner than has been
heretofore done; and to this end 1t 1S con-
structed, after the manner herein described, to
give a series of exceedingly rapid blows or
vibrations against a rod or spindie held within
a hollow stem or sleeve secured to the end of
the motor or driving instrument, upon or at
the end of which rod the tools and points for
performing the different operations are situ-
ated, all which will be more fully set forth

hereinafter.

|-

My invention consists in the peculiar con-
struction of a piston, carrying a valve to con-
trol its ports and channels, and combined
with a cylinder or chamber, into and from
which the air is conducted through proper
channels and openings in the cylinder, both
above and below the piston, whereby the
movement of the piston in both directions is
produced by the action of the air alone, and
only one valve is employed tor controlling the
admission and exit of the air from the ¢ylin-
der, whereby greater siumplicity of counstruc-
tion and a reduction in the vibration of the
iustrument in the hand 1s the result.

- Referring to the accompanying drawing, A
represents the cylinder or chamber, having the
channels or passages a 0 formed iu its outer
surface, and covered by the shell or jacket A’.
One of these passages forms an induction, and
the other an exhaust, channel, the one com-
municating with the tube at the top of the
cylinder, and the other leading to the outer air
through the opening in the side of the cylinder.

B 1s the piston. O 1s the valve placed
within the piston, and traveling at right angle
to the reciprocation of the piston. D is the
sleeve, secured to the bottom of the cylinder
and holding the rod or spindle E, in and to

the end of which the tools and points for ex-

cavating, drilling, plugging, or burnishing

are secured.

The piston B 1s made to fit exactly and
work smoothly within the c¢ylinder or c¢ham-
ber, so that it shall act to control the ports or
openings in the cylinder. These ports ¢ d d’ .
e ff' conduct and lead the air to and from
the piston and its valve. Three of these ports,
¢d d, one in the induction-channel and the
others in the exhaust-channel, admit the air to
and from the cylinder above and below the
piston, and econduct it thence, and the others,
¢ ¢ 11, operate 1n the same manner for the
valve C. Thus the port ¢ supplies air to the
head of the valve, to move 1t over in Posi-
tion to open the port g of the piston and bring
it in line with the passage & leading from the
valve-seat out through the top of the p1bt0n
and the-opposite movement of the valve is
produced by the air supplied through the port
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¢, by which the valve Dbrings the port ¢’ in
communication with the passage I/ and admits
the air below the piston.

Bestdes the induction-ports ¢ ¢’ and the pas-
sages h 1/, which act alternately as induction
and exhaust channels, the piston has two ex-
haust-passages, ¢ ¢/, at the side opposite the
ports ¢ ¢’, situated in line with the ports d d’
in the ¢ylinder, through which the air 1s ex-
haunsted from the ¢ylinder both above and be-
low the piston. - |

Thevalve Ctravelsatrightangletothemove-
ment of the plbt()]], and coversand uncovers the
ports g ¢’ and ¢ ¢/, and puts the ports or pas-
sages h I/ alternately in line with the indue-
tion-ports ¢ ¢’ and the exhaust ¢4 ; and in such
manner are they located that when the pas-
sage h and port ¢ are in line to admit air
Abmc the piston the passage )/ and exhaust

“are in communication to lead the air from
heneml_l the piston,and the valve worksinsuch
manner with relation to the ports ¢ & that the
alr 1s admitted above the piston just before the
termination of its upward movement, whereby
the piston 1s caused to cushion against the in-
coming air, and the vibration of the 1nstru-

ment heretofore produced by the 1mpact of

the piston against the top of the cylinder 1s
oreatly reduced or removed.

- The detail views, IFigs. 4 and 6**, illustrate
the admission of the air above the piston and
1ts exit from below ; and the adjoining view,
If1gs. 5 and (%, shows the action of the air in
passing to the buttom of the eylinder and from
above the piston.

It will be readily understood that the air is
admitted alternately above and beneath the
piston to produce a rapid reciprocation, and
the air 1s controlled in its passing info and
outtrom the cylinder by one valve alone, with-
out the aid of any auxiliary mechanism.

‘Greater simplicity of construction is the re-
sult of my improvement, and a much more
rapid action of the piston is produced.

The 1instrument can be operated as well by
exhaust as by compressed air, for by connect-
ing the channel ) with the proper means for
exhausting the air the piston will reciprocate
quite as well as by the use of compressed air,
though, perhaps, not quite as rapidly.

ThL, tool holding rod or spindle is provided
with a ¢huck in its end, to hold tools and points
of various shapes; or the tool is formed di-

rectly on the end of the rod, and a separate
sleeve or stem, D, can be used to hold each
tool, and serve as the means for connecting to-
oether the tool and the motor or instrument
oiving the proper movement to the operating-
tool, whereby the several operations ol exca-
vating, drilling, plugging, and burnishing can
be performed in a perfect, more rapid, and
thorough manner, by virtue of the rapidity and
uniformity of motion produced by the 1ustru-
ment.

Having thus fully described my invention,
what L claim as new therein, and desire to se-
cure by Letters Patent, 1s—

1. The combination together in one ma-
chitne or instrument of the following parts or
elements, viz: a c¢ylinder or chamber, A, hav-
Ing induction-passage « and mduaction-ports ¢
e /' and exhaust-ports d d’ ¢ f/ in 1ts shell, the
pistoun B3, having mduction-ports ¢ ¢/, passages

[ o 1/, and exhaust-ports ¢ ¢, and the valve C,

traveling within the piston at right angle to
1ts reciprocation, and acting to control the pis-
ton-ports, substantially as herein described,
for the purpose of producing a vibration of the
piston by the action of compressed or exhaust
alr, as set torth.

2. The combination, with the piston B, hav--
ing induction-ports g ¢/, exhaust-ports ¢ ¢, and
passages o A 10 1ts top and bottowm, of the

ralve O, traveling within the piston at right
angle to the reciprocation thereot, and oper-
awd to control the admission and exit of the
alr to and from the cylinder both above and
below the piston, substantially as and for the
purpose set for th.

3. In motors for operating dentists’ instrn-
ments, the combination, with the eylinder A,
of the piston B, a single valve, C, carried by
the piston and moving at right angles to the
reciprocation of the same, and passages and
ports operating in connection with the said
valve to move the piston in both directions by
compressed air, and to cashion 1t on the up-
ward stroke, substantially as described.

In testimony that I claim the foregoing I
have hereunto set my hand this 16‘[11 (L:‘L) of
September, 1877,

SAMUEL W. DENNIS.

“Titn_esl%es :
WILLIAM HARNEY,
EDWARD I&. OSBORN.
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