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of engagement with both brushes. The
switch 1s shown controlled by a finger piece
extending forwardly of the motor housing
and having a portion disposed along the
dental hand-piece which is shown of con-
ventional construction and in position for
the engagement of the finger of the hand
supporting tlie engine. ‘

An illustrative embodiment of the inven-
tion is shown in the drawings.

Iigure 1 is a view partly in elevation and
partly in central longitudinal section, the
plane of such section being indicated by the
line 1—1 in Fig. 3. Fig. 2 is an enlarged
section of the rear of the device, the plane
of such section being indicated by the line
2—21in Fig. 3. Fig. 3 is partly a rear eleva-
tion and partly a section, taken transversely,
the plane of such section being indicated by
the line 3—3, Fig. 2. Fig. 4 is a detail of
the switch disassembled from the structure;
and Fig. 5 is a perspective view of the
switch and brushes on the scale of Fig. 1,

this view illustrating diagrammatically the

cireuit.

There is illustrated an engine or motor-
casing 7 of convenient form to be held in
the hand of the operator. Such casing car-
ries a dental hand-piece 8 illustrated of con-
ventional form. The shape and dimensions
of the casing and the parts inclosed therein
are such that the operator may hold the tool
with facility and perform his operations
with delicate dexterity. The motor is of
light construction and wound and construct-
ed for high speed, a speed in excess of that
which is available for dental operations.
The ecasing is shown formed in two parts,
9 and 10. overlapping at the central por-
tion and provided with a recess for en-
gaging the field windings and housing the
<ame. such windings being indicated by the
reference character 11. -\ single fastening
device for holding together the casing sec-
tions 9 and 10 and holding to these the

“windings is illustrated in the form of a

screw 12, The armature 13 carried within
the housing or casing is shown provided at
its rear end with a commutator ring 14
The armature shaft 15 is shewn of hollow
or sleeve-like construction through xhich
extends the driven shaft. or spindle 16,
which portion 16 is shown having screw-
threaded connection with the tool spindle 17
whiclr extends through the dental hand-
piece which is at the front of the engine.
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The front end of -the armature shaft and
the front end of :he :driven spindle 16 are
shown provided with a thrust bearing 18.

The practicability of this hand tool re-
sides largely in the fact that the transmis-
sion gearings constitute a radial and thrust
boum@ for the driving and driven spindles
and is located at the rear of the engine cas-
ing. The transmission gearing is formed
after the analogy. of a Self- contalned ball
bearing comprising a single set or series of
balls. The inner Dearing member or ring

of the ball bearing and transmission gear is.

illustrated at 19, and is shown secured. to
the armature shaft by means of a driven fit.
The outer bearing member or ring-is illus-
trated at 20, between which rings there is
shown a single series or set of balls 21. Each
of the rings 19 and 20 is provided with a
groove constituting the track for the set of
balls. The balls are shown mounted in a
snitable cage 22. The driven spindle 16 is
shown extended' rearwardly of the casing
and there provided with a clutch 23 for en-
gaging the cage member 22. In the present
itllustration the cluteh is provided with a

serles of pins 24 entering suitable sockets or-

recesses in the cage.,

The back closure for the casing is illus-
trated at 25 and is shown havmg a SCrew-
threaded connectlon with a rearward flange
of the casing or housing member 9. The-

“back closure is provided with a socket for
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housing the ring 20 and has sufficient resili-
ency to hold such ring against rotation.
By adjusting the back closure forwardly or
backwardly upon its screw -thréad; the
amount of pressure of the balls upon the
respective rings is adjusted, thereby con-
trolling the amount of shppfwe

The transmission gearing constitutes not
only a transmission device but also, as it is
stated above, a bearing for supporting both

_the driving and driven spindles or shafts at

the rear end of the motor or engine-casing.
In some instances it will be desirable to
place a washer 26 between the clutch 23 and
the ring 19.

Brush holding caps 27 are shown having
screw-threaded “connections with the hous-
ing member 9. Within each of these caps
and suitably insulated therefrom is a me-
tallic brush holder 28, in which the brush
99 is mounted and elastically pressed against
the commutator. The current for operating
the motor is preferably led in by means of a
cable 30 at the portion of the housing which
will be the normal lower position w ‘hen the
tool is in the hand of the operator.

The brush-holders in the switch herein
illustrated constitute the contact points co-
operating with the contact points of the
movable member of the switch. Such mov-
able switch member is shown comprising
two rings 31 and 32 mounted upon a pair of

i 4
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trunnion blocks 33 which are supported by
suitable screws in the form of pivots 34
carried by the housing member 9. These

blocks and pivct screws arve shown guarter-
ing with the bru:hes The relative location
and form of the rings and brush-holders is
such that the 1e51hencv of the ring 31 will
normally hold such ring in eno'a‘rement with
both brush-holders ‘1n(1 at the same time will
hold its companion ring 32 out of engage-
ment with both brush holdels The wires
35 and 36 are shown connected to the re-
spective rings 31 and 32. It will thus be
seen that.the normal position of the switch
is open and that if rocked in either direction

sufficiently to bring one side of the ring 31

out of engaoemmt with one of the bt‘ush-
holders the same side of the other ring will
be brought into engagement with the “other
brush- holder.

As before stated, the commutator ring,
the bLrush-holders and the switch are lo-

cated at the back of the on(rine and ave lo-

cated adjacent the transmission gearing. A

suitable finger-piece 37 is shown e\tendnm‘ o

forwardly of the device and along the dental
hand-piece in position for the engagement
of the finger of the haud holding the tool.
This ﬁnoer piece projects backwardly
through the casing past the field-windings
and armf\tur and into posmon to be con-
nected to the movable portion of the switeh.
The connection afforded is shown in the
form of a block 38 of insulation material
suitably secured to the ring 32 and having a
pair of upstanding fingers engaging notches
in the end 39 of the fnwm -piece. By this
means the-movable member of the switch
may be moved either forwardly or back-
wardly from its normal position of rest for
causing the motor and through it the driven
spindle by means of the transmission gear-
ing to rotate in the desired direction.
\1t110110h the foregoing description em-
bodies certain statements as to the operation
of the device, the operation as a whole will
be briefly described. Assuming that the
cable 31 is connected with some suitable
source of electrieal supply and that the parts

are in the position illustrated in Fig. 1, the 1

operator will take the tool in his hand and
place his finger upon the finger-piece 37. Tt
is now in his power to start the rotation of
the tool spindle at full speed in either direc-
tion from a position of rest which is effected
by moving the finger-piece either forwardly
or bacl\wud-lv as the case may be. A back-
ward movenient of the finger- -picce  will
bring the movable switch nlt‘l]ll)(‘lb into the
1)051t10n illustrated in Fig. 2, wherein th-
ving 31 is engaged with one of the brush-
holders and the ring 32 is engageil with the
other brush-holder, wherenpon the armature
will revolve and transmit by means of the
ring 19 and balls 21 rotation to the cage
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~iitember 22 and ‘through the clutch ‘23 to the

driven spindle: 16- which as-was before stated
is“a continnation- of ‘the tool spi
“passes from its point of engagement with the
transmission ‘geaiing at the rear|of the en-

1dle- which
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ring 20 fron rotation the: cage member 22 is
drivenor rotated at a'reduced rate of spéed

and-the otherivise too high veélocity of the

miotor 1§ réduced to a \\'011('11)16 speed. “The
vequited’ pover-is had by providing-a very
high speed light-weight motor ‘1,d ge‘umg
thls dotwn: to: the- workable speed.| -

It will be appar ent that the illu strated ex-
ample of the invention is'a ‘practicable em-
bodiment theréof suitableifor certain classes
of work and that changes of -construction
mav be made within the terms of the claims
without departing from the spirit of the in-
vention.

What I claim is:— :

1. In®a derital engine hand too the com-
bination with a casing and a mo 01 therein,
of a dental hand piece carried by the front
of the casing at one side of the|motor, the
motor being arranged adjacent |the hand-
plece, an armature shaft and a tpol spindle
mounted one within the other and-extending
to the back of the casing at the other side of

‘the motor, and -a ball beari ing carried by the

back of the casing and h‘u‘mg one member

-attached.to the shaft, the spindle being con-
‘nected to another member of such ball bear-

ing, whereby the said ball bearing supports
the motor and affords a reduction transmis-
sion
spindle, said transmission mechanism being
of light weight relfltu'ely to th mnght of
the motor.

2. In a dental engine hand togl, the com-
bination with &« casing and a motor therein,
of a dental hand piece carried by the front
of the casing at one side of the|motor, the
motor being arranged adjacent|the, hand-
piece, an armature shaft and a tool spindle
mounted one within the otlier and extending
to the back of the casing at.the other side of
the motor, and a combined radial|and thrust
ball bearing carried by the back|of the cas-
ing and having one member attached to the
shaft, the spmdle being connected to ancther
member of such ball be'u,mg, wherebyx the
said ball bearing supports the jmotor and
affords a reduction -transmission inechanism
between the. shaft and spindle, said trans-
mission mechanism being of light weight
relatively to the weight of the 1hotor.

3. In a dental engine hand toql. the com-
bination with a casing and a mofar therein.
of a dental hand piece carried by the front
of the casing at one side of the motor.
motor being arranged adjacent| the hand-
plece. an armatite shaft and a tool spindle
mounted one within the othrer and extending
to the back of the casing dt the other side ot

=

mechanism - between the .shaft and
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the.

- the motor and a-reduction’ transmlsswn be-
“tween the: ‘shafe and spindle and comprising
ta ball bearlnor carried by the'back: of the

casing, means for: preventmg ‘the rotation
of one member of ‘such ball bearing, another
member of the ball bearing being attached
to'the shaft, and the spindle being connected
to a third ‘member:of ‘such ball - bearing,
whereby the said ‘ball bearing supports’ the
motor: and. affordsa reduction transmission
mechanisin betweéén the shaft-and spindle,

“the . sald transmission- mechanism ‘béing--of
light w e1<rht 1‘el‘1t1\'elv to the “elcrht of the»

motor i

4. In a dental hand envme, the combma-
tion with a dental hand piece,. of a. motor
casing carried thereby, an armature mount-
ed within the _casing and provided with a
commutator, ring at the side opposite the
hand-piece, a switch at the same side of the
armature, and a switch actuator extending
from such switch forwardly and along the
dental hand-piece.* =

5. In a dental hand-engine, the combina-

‘tion with a dental hand ) plece, of a motor

casing carried thereby, an armature mount-

ed within the casing and provided with a’

s
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commutator ring at. the side opposite the -

hand piece, a reversing switch at the same
side of the armature, and a switch actuator
extending from such switch forwardly to
the other side of the armature. :

6. In a dental hand-engine, the combina-
tion with a motor casing of a dental hand-
piece carried by the front side thereof, an
armature mounted 1n said casing -and pro-
vided at the rear with a commutator ring,
brush-holders ‘mounted in the casing ad-
jacent said armature ring, and a switch in

‘the form of a pair of rings surrounding said

armature ring and located upon the respec-
tive sides of the brushes.

7. In a dental hand-engine, the combmq-
tion with a motor casing of a dental hand-
piece carried by the front side thereof, an’
armature mounted in said casing and’ pro-
vided at the vear with a commutator ring
brush-holders mounted in the casing :\d—
]ncent said armature ring. and a sw itch in

the form of a pair of rings swmrounding
said armature ring and located upon the re-
spective sides of “the brush-holders. one of
said rings being vesilient and normally bear-
ing ag_(unst said brush-holders and adapted
to maintain the other ring out of engage-
ment with both brushes. and neans for tlex-
ing said resilient ring for placing one ring
into engagement w ith one Lrush- Tolder and
the other ring into engagetient with the
other brush-holder. )

& Tu a device of the character specified,
the combination with a commutator ring of
aswiteh therefor, comprising a pairof brush-
holders and a pair of sings “surrounding the
commutator ring ani. 'oc: d upon the re-
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spective sides of ‘the brush-holders, one of

said switch rings being resilient and nor-
mally bearing against said brush-holders
and adapted to maintain the other ring out
of engagement with both brushes, and means
for flexing said resilient ring for placing
one ring into engagement with one brush-
holder and the other ring into engagement
with the other brush-holder. ) ,

9. In a dental hand-engine, the combina-
tion with a ‘motor casing comprising two

portions overlapping at their edges and’

shaped at such overlapping to form a recess
for housing the field winding, a dental hand-
piece carried by the front of the casing, an

armature: in said casing provided with a-
hollow shaft, a spindle disposed in the

1,201,365

dental hand-piece and extending through
said hollow shaft to the back of the casing,
the back of the casing being provided with
a closure having screw-threaded engagement
therewith, a transmission device after the
analogy of a ball bearing, having the inner
bearing member mounted on the armature
shaft, the outer bearing member carried by
the said closure, and a clutch carried by the
said spindle and engaging the ball cage.
In witness whereof, I have “hereunto
signed my name in the presence of two sub-
seribing witnesses.
WILLIAM GENTRY SHELTON.
Witnesses: : Co
Cuas. Lyox- RusseLy,
Gustave R. THoMPSON.
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