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- plan view of the fixed contacts.
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To all whom it a1y concer:

Be it known that I, ITARRY W. HEINZ of
Pittsburg, in the eounty of Allegheny and
state of Pennsylvania, have invented a new
and useful Improvement in Dental Engines,
of which the following is a full, clear, and ex-
act description, reference being had to the
aecompanyinﬁ' drawings, forming part of this
Speelﬁeatwn in WlllCh—-——-

Figure 1 is a side elevation, pmtly 10 Sec-
tion, of one form of my apparatus. Fig. 2is
& plan view showing the casing in Section
Fig. 3 1s a front elevatlon pcutly 1n section.

| I‘ws 4 and 5 are details of the cams for op-

emtmn‘ the driven wheels. Fig. 6 is a top
Fig. 71s a
bottom plan thereof. Iig. 8 is a detail side
elevation of the switch. Fig. ) is a diagram
of the electrical connections. Fig. 10 is a
side elevation of a modified form of my in-
vention. Fig. 11 isa horizontal section.

My invention relates to improvements in
dental engines, and particularly to that class
wherein frlctlon -gearing is em Dloyed todrive
the tool or instr 111116111:

One object of my invention is to provide
an apparatus for this purpose that permits
the motor to bestarted beforecontact is made
between the driving and driven wheels and
means whereby the maximum pressure of the
driven wheel upon the driving wheel or disk
may be made and retained, while the speed
of the motor may be increased or decreased
within certain limits without affecting the
contact established between the duvmn* and
the driven wheels.

A further object is to provide a dental en-
gine that can be practically instantaneously
reversed while running at high speed with-
out injury or jar to the driven parts or the
change of the direction of rotation of the

“driving-shaft.

My 1nve11t1011 further consists in certain
features of construction and combination of
parts, as will more fully hereinafter appear
and be pointed out in the claims.

In the drawings, 2 represents the base of
the machine, and 3 is the motor. 1 have

shown in the drawings a motor of the induec-
tion type, a diagram of which, together with
the electrical connections of the apparatus,is
I have found that a motor

shown in Ifig. 9.

!

-

of this type gives in practice very satisfac-
tory results.

4 18 the driving-shaft of the motor, and to
this 18 secured a driving-disk 5, having ifs
face preferably covered with some suitable
yielding material, such as rubber. Upon a
standard 6, secured to the base 2, is secured
a swiveled support 7 for the driven shaft 8.
T'o the outer ends of this shaft are secured
the friction-wheels 9 9', which are adapted to
engage the diametrically-opposite sides of the
face of the driving-gear. 1 preferably ar-
range these wheels so that the periphery of
the wheels 9 9" will contact with said driving-
disk near the circumference. Theshaft S is
also provided with a pulley 7', adapted to
drive a belt to operate the instrument or tool.
An arm 10, provided with a roller at its outer
extremity, is secured to the swiveled support
7 and is preferably composed of spring metal,
so as to afford a means of easy and gradual
contact with the driving-disk. In the form
of apparatus shown in Fw's 1 to 9 I employ
a horizontal rock-shaft 11, havmﬂ‘ winged ex-
tensions 12, which may be en D'afred by the foot
of the operator, SO as to Opemte said rock-shait
In the desired direction. On a standard 13
1s mounted a lever 14, having at one end a
roller15,adapted toengage a cam-disk 16, hav-
ing a cam 17 and a face-cam 18. The other
end of said lever is provided with a fork or
a slotted portion 19, adapted to engage the
roller upon the end of the flexiblearm 10. The
rock-shaft 11 is provided with an arm 20,
which has at its upper end a detent 21, se-
cured 1n an outwardly-extending pOI’thH 22,
sald detent being adapted to engage notches
d,e, f,and g in an arc-shaped plate 23 so as to
retain the rock-shaft in the desired pos1t101:1
This arm 20 operates the electric switch and
carries sliding contact-fingers 24 25, suitably
insulated from each other and provided with
sultableelectrical connections. Thefixed con-
tacts are secured to a suitable insulated base
and are so connected that when the arm car-
rying the sliding contacts is moved from one
of said contacts to another the motor is put
in series or multiple, and the speed of the mo-
tor 1s thereby increased or diminished. The
fingers 24 25 are held in contact with the fixed
contacts by means of a spring 26, secured to
the arm 20, and the free end thereof bears
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upon a pin or projection upon the arm 27, fo
which tlie fingers 24 25 are secured. The fixed
contacts a ¢ are connected together electrie-
ally, and the contacts b are connected to-
gether electrically, so that when the sliding
contacts 24 25 are 1n the position shown in
full lines in the diagram Ifig. 9 the motor is
at rest, when moved so as to contact with the
fixed contacts ¢ the motor is in series, and
when moved so that the sliding contacts con-
nect 0 and ¢ the motor is in multiple and the
motor 1s running at full speed.

In order to cut in or out all current from
the apparatus, I provide a double-pole switch
28 of ordinary construction, and in place of
the usual key I place aratchet-wheel 29, which
18 engaged by a pawl 30, secured to the end

of a bell-crank lever 81, provided with a foot- |

pedal. A spring 32 returns the lever to its
normadl position. 1if the first downward pres-
sure of lever 81 makes the circuit through
the switeh 28, the next downward pressure
atfter the lever hasreturned to the normal po-
sition will break the cireuit.

The operation oif my device as shown in
Figs. 1109 is as follows: Supposing the parts
to be at rest and all current being cut oft
therefrom, th coper ator presses dowi unon the
lever 31, which operates the double - pole
switeh 25 and completes the circuit through
the switeh. The desired movement to rock-
shaft 11 is given by pressing upon one or the
other of the \ winged extensions 12 downwar dly
until the deL(,nt 21, carried by arm 20, is
foreced out of the noteh d and engages the
notch ¢ 1n the are-shaped plate 23. Whenin
this position, the sliding contacts carried by
the arm 27, pivoted to uhe arm 20, are in con-
tact with the {ixed contacts, so as to start the
motor. When thesepartsare in this position
just described, the movement of the cam 17
or 18 is not sui clent to move the lever 14, so
as to cause the arm 10 to turn the swiveled
support for the friction-wheels 9 9', so that
one or the other of said wheels is in contact
withthe driving-disk 4. By continued down-
ward pressure upon the same winged exten-
sion 12 the detent is moved out of the notch
eintonotceh . Thecanm 17 or 18 acts upon the
lever 14, arm 10, and swiveled support 7, so
as to put one or the other of the friction-
wheels 9 9" in contact with the driving-disk,
the friction-wheel that is in contact exerting
its maximum pressure upon the driving-
wheel. The resiliency of the arm 10 ena :}1@5
this pressure to be applied gradually to said
driving - disk. The motor is still in series
when the parts are in this position. A fur-
ther downward pressure on the same winged
extension 12 causes the arm 20 to move the
detent out of noteh f and to engage noteh ¢.

This further movement does not cause either

cam 17 or 13 to exert any further pressure
upon the driven friction-wheel than that al-
ready applied; but said cams permit this fur-
ther movement of the sliding contacts, so as

to inerease the speed of the motor to the maxi-

648,106

mum, while the maximum pressure of the
{riction-wheclisretained undisturbed by said
movement. 'T'he motor is then in multiple.

The advantages derived f{rom such a con-
straction as this are many and arise from the
fact that the parts may be quickly putin op-
eration or reversed while running at full
speec without jar or shoek to the mechan-
1sm or the tool operated thereby. The mo-
tor being started in advance of the {riction-
wheel, the yvielding connection enabling the
pressure of the driven wheel to be applied
oradually until the maximum is reached and
so constructing the parts controlling the ap-
plication of this pressure so that Llu, maxi-
mum pressure is retained upon the driving-
wheel while the maximum of speed of the
motor is being atlained.

In the modification shown in IFigs, 10 and
11 I show my apparatus applied to a stand-
ard 35 of the ordinary type, provided with a
pedal 34 having a rod 35 sccured thereto
and connected to a bell-crank lever 36. The
long arm of this bell-crank lever is provided
with sliding spring-contacts, preferably of
Spring lneml, which engage lixed contacts ar-

ranged as heretofore described, with the ex-
eepmrm that the insulated base i 18 arce-shaped
and stands vertically. A slip conncection
consisting of arc-shaped slots 38 and screws
39 in the long and short arms of the bell-
crank lever 30 permits the motor to be start-
ed without putting the [riction-wheel in con-
tact. The short arm ol the bell-crank lever
56 engages an arm 10" in the swiveled sup-
port 8, and said support carries the driven
shaft, to which are sccured the Iricetion-
wheels and the driving-pulley, arranged as
previously desecribed. 'T'he spring-arm 10
acts 1n the same manner as heretofore de-
seribed, and the slip connection between the
long and short arms of the beli-crank 56
moves the sliding contact attached to the long
arm of said lever either upwardly or down-
wardly, as desired, to throw the wheels into
contact, change speed of motor, or to reverse.
This construction 1s particularly adapted to
reconstruction ol apparatus now employing
foot-power or other motors. The principal
advantages of my preferred construction are
present In this form of apparatus. HFrom the
operation of my preferred form the operation
of this type will be undel&teoﬂ by those
skilled in the art.

While I haveshownmy device as construct-
ed 1n accordance with what has proved to be
desirable in practice, I do not desire fo limit
myself to the exact form of apparatusshown
or to the use of a motor of the special type
1llustrated in the drawings, as many changes
will suggest themselves to the skilled me-
chanie.

While I have described this apparatus as
applied to dental engines, I do not desire to
limit myself thereto.

I claim~-

A driving-gear, comprising a motor and
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a driving-shaft, & driving- whee], a driven } secured to said support a rocking lever en-

shaft, wheels mounted thereon
ther'efor'
gage diametl'*ieally-opposi’fe portions of the
driving-disk, and means whereby the contact
with said driving-disk is made, and said driv-
ing-wheel set in motlon substantially as de-

a support

_ seribed.

2. A driving-gear comprising a motor, a

driving-shaft, a driving-disk, a driven shaft,.

a swiveled support therefor, friction-wheels
mounted thereon, said wheels being adapted
to engage diametrically-opposite portions of
the face of said driving-disk, and means
whereby the desired friction-wheel is put in

contact with said driving- disk, Substamlally |
as described. | |

5. A driving-gear eempmsmg 2} mt}tor, a

driving-shaft, a driving-disk, a driven shaft,
a swiveled support therefor, friction-wheels |

mounted thereon, said wheels being adanrted
to engage diametrically-opposite portions of

the face of said driving-disk, a flexible arm
secured to said swiveled support, and means

adapted to engage said arm whereby the de-

~ sired f1=1et1011-w11eel 18 put in contact with

35

said driving-disk, subst‘mtmll} as described.
4. A dental engine comprising amotorhav-
“ing a driving- wheel, a-driven wheel adapted
1o recelve 1ts rotation therefrom, a support
for said driven wheel, a yielding arm or con-
“nection secured thereto, an operating rod or

shaft- connected thereto, said yielding arm or

~connection permitting the movement of said |
operating rod or Shaft within certain limits,
“without dlstm*bmﬂ' the contact between Lhe-
driving and the dlwen parts, or their posi-

~ {ion 1elatwe]y to each o‘rher subst%ntmlly

40

deseribed.

5. A dental engine. compnsmﬂ' a motorhav—“
ing a driving wheel a driven wheel, a swivel-
' o arm or connec-
tion secured to said support, anoperating rod.

su ppm‘t therefol*,.'a'-yieldiu

or shaft connected thereto, said yielding arm

or connection permitting scud operating rod

or shaft to be moved, ‘within certaln limits,
without desfroying the operative con nection

~between the driving and driven DELIES.; Sub

o

stantially as deseribed. = = |
6. A driving-gear, Ompl‘ISII]ﬂ‘ a motor,

driving and driven wheel, a support therefor

an opemtuw rod or Sh&ft, a yielding arm or

connection whereby contact between the driv-

~ingrand driven wheels is effected, speed-con-

55
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trolling mechanism operated by said operat-
ing rod or shaft, said vielding connection per-
mitting

the speed of the motor without distu I‘blnﬂ'the

contact between the driving and driven

wheels, or the pointof contact between -t,h_em;
Substantmlly as described.

7. Inadental engine, a motor havm oadriv-
ing-shaft, a disk thereon, a driven shaft hav-
ing friction-wheels mouuted thereon, aswwel-
snpport for said driven shaft, a ﬂeubxe arm

sald wheels being adapted to en-

the speed - controlling mechanism
| w1th111 certain limits to be onerated 1o ehann e

-whereby the motor

sald
agement

gaging sald arm, and adapted to move
dliven wheel into and out of eng

‘with the driving-disk, Substantmlly as de-
seribed.

8. Inadentaleugine, amotor,hmﬁ'm adrw—
ing-shaft, a disk mounted thereon, a driven
shaft, having friction-wheels mounted there-

on, a swivel-support for said driven shaft, an

arm upon saild support, a rocking lever, en-
gaging said arm, & rock-shaft having a loose
eonneemon with said rocking lever Whereby

the frictional contact is ma,de or broken, a

speed-regulator also operated by said shaft

said mechamsm permitting the motor to be

started before eontact between the driving

and driven wheels is made, and also permlt- |

ting the speed of the motor 10 be increased

or decl eased after the maximum pressure of .

the friction-wheel has been attained without

altering the point of contact substa,ntlcﬂlyas
~described. -

9. Inadentaleng me,a, motor havm oa driv-
1n<r-shaft a disk thereon a driven ,shaft ‘hav-

ing friction-wheels mounted thereon, Swwel- -
support for said driven shaft, a ﬂemble arm
upon said support a rocking 1ever,' engaging

o q looge conneec-

said arm, a rock-shaft 11avm
tion wi th SEle rocking lever Whereby the frie-

tional contactis made or broken, a speed-reg-

ulator also operated by said shaft, said meeh-

75

80.

9o
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anism permitting the motor to be started be-

fore contact between the driving and driven -

wheels is made, and also permlttmﬂ the speed

of the motor to be increased or decreased atter

the maximum pressure of the friction-wheels

has been attained without altering the point

of contact between the driving and driven

parts; substantially as deserlbed

10. In a dental engine, & motm having a

| driving-shaft, a disk thereon, a drwen shaft

11avmﬂ* frletl_ou wheels mounted theleon

s_wivel—s_uppm’ft-for sald driven shatt, a;n-a,rm.

upon said support, a rocking lever engaging

100

105 -
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said arm, a rock-shait promded with cams -

adapted to operate said rocking lever, and

thereby said swiveled support, and the fric-
tion-wheels carried thereby, so that one or
the other of said wheels is put in contact

between the driving and driven wheels is

made, and also permitting the speed of the

motor to be increased or diminished after
the maximum pressure of the friction-wheel
has been attained, without altering the point
of contact between the driving

driving-shaft, a disk mounted thereon, a sup-
port, a driven shaft carried thereby, friction-

~wheels thereon, a slip connection within cer-.

tain limits between the operating shaft orrod
and said support carrying the friction-wheel,
may be started before

frictional contact between the driving and

and driven
“wheels; substantially as described. -
11. In a dental engine, a motor having a

) 115
-with said driving-disk, said cams permitting - |
the motor to be_ started before the contact

120
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driven wheels is established and permitting | driving and driven parts, and other menns
avarlationolspecd after said contact ismade, | whereby the parts may be retained in {he
substantially as deseribed. desired position with respecet to dirvection of
12. In a dental engine, comprising a motor | rotation and speed,substantially as described.

5 having a driving-shaft, o driving-disk, a In testimony whereof I have hereunto set 13
driven shaflt having friction-wheels mounted | my hand.
thereon, a swivel - support for said driven HARRY W, HEINZ.
shaft, means whereby the driven shaft may Witnesses: |
be held at rest and the motor started before L. 5. LEVIN,

ro Irictional contact is established between the V. R. CovELL.
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