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1o all whonmy it may concern.:
Be it known that I, Jurius B. Wanrz, a

citizen of the United States, residing at Chi-

cago, in the county of Cook and State of T1i-

‘nois, have invented 8 new and useful Electric
Motor, of Wwhich the following is a specifica- |

tion.

My object is to provide an electric motor
of improved construction adapting it for the
convenlent use of dentists dnd others to op-
erate flexible shafts
buffing wheels or other attachments which it
1s desired to rotate at different speeds, accord-
Ing to the character of the work to be per-

In-carrying out my invention I
motor with mmproved speed changing and
controlling switch mechanism.

In the drawings, Figure 1 is a vertical sec-
tion through the device ; Fig. 2. a plan view
of the improved speed-controlling switch
mechanism; Figs. 3 and 4, enlarged broken
sections taken, respectively, on lines 6 and 7
in Fig. 2 and viewed as indicated by the ar-
rows; and Fig. 5, a broken diagrammatic
view of the switch mechanism, circuit, awnd
resistance. . |

1he motor has a close dust-proof shell con-

s1sting of the main or body portion 9 and

ends-or caps 10 and 11, fastened thereto' with
screws, as indicated. The body poition 9
would contain the field-magnets (not shown)
and 1s mounted upon a
vided with a removable bottom plate 13.
The armature 14 s upon an armature-shaft
15, carrying the commutator 6. |
In the hollow base 12 is g plutform 40, of
slate or other iInsulating material, fastened

by screws against dependinglu'gs 41. Mount-

ect on the platform are hearings 42 and 43 for
a rotary shaft 44, which passes outwurd
through the casing and is provided at its
outer end with a thumb-wheel 45 and jndi-
cator-collar 46,
the shaft 44 between the bearings 42 and 43
are spacing sleeves or nuts 47, which clamp
between them in the positions shown g calll

48, of insulating material having an abrupt,
shoulder 49 and depressed portion 50, short

cams or segments 51, 52, and 53, of conduct-
ing material, and a ratchet-wheel 54 of eon-
ducting material.  The cams 51, 52, and 53
arc fastened, as indicated, to extend at Em-—
gressive angles, the cam 48 and ratchet-wheel

or to hold grinding or .

provide the

hollow base 12, pro-

Surrounding and secured to

| 54 being mounted upoﬁ the shaft

-_

screws to the platform, as shoy

tact between the said

- to, the motor.

according
Lo an arbitrary arrangement relutive to the
imtermediate cams. On the platform is g

contact-post 55, forming the terminal of a

line-wire 56. 57 is g spring fastened by

m n Fig, .1

and having a shoulder 58 in the path of the

cam 4R, In the paths of the cims 51, 52,

and 53, respectively, are contact-springs 59,
60, and 61, all mounted upon the platform,
as shown, and also mounted upon the plat-
form is a spring-contact dog 62, bearing
against the ratchet-wheel 54. 63 is o resist-
ance coil or tube. It is tlustruted as g tube
in Figs. 1 and 5 and by resistance-coils in the
diagram Fig. 5 for puiposes of illustration.
As shown most pilainly in the diagram

Fig. 8, the spring-contacts 57 and 59 are con-

nected directly with a wire 64, lcading to one
brush of the nmotor, and the s ring-contact
62 1s connected with a wire 65, ieading to the
field of the n:otor. The contacts 57 and 59
are also connected o one end of the resist-
ance 03, while the contact 62 i connected
with the opposite ¢nd of the resistance. The
contacts 60 and 61 are connected with the
resistance at diflerent points hetween 1ts ends.
When the shalt-rotating handle or thunib.
plece 45 is turned. to carry the abrupt shoul-
der 49 of the cam 48 (v
1zed fiber or other msulating material) be-
yond the shoulder 58 of the spring 57, the
sald shoulder 58 springs inta the recessed or
depressed portion 50, thus breaking the con-
spring and the post 55.
This breaks the current from the line-wire 56
Turning of the shaft 44 to
cause. the contact or dog 62 fo engage the
next tooth of the ratchet 54 causes the first
cam o1 to engage the contact 59 and the cam
43 to press the spring o7 upon the post 55.
Lhis causes the current from the wire 56 to
pass through the post 55, spring 57, and wire
64 through the armature 14 and out to the
line-wire 66. Current is gt the
shunted through the cam 51, shaft
54, dog 62, and wire 65 through the motor-
field to the line-wire 66. The effect of this
first partial turning of the shaft is to.close the
direct and shunt circuits, but to cut no re-
sistance into the shunt-circuit, and the motorp
will be caused to run. at slow or first speed.
Further turning of the shaft to cause tha dog
to engage the next notch of the ratchet 54

44:ratchet

hich ecam is of vuleans
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SprL ng 59 and
1‘{11.0 eNPasal
Jz. rhu CoulsEes
con‘tﬁ,{:t c;pmw 57 through the first division
of the resistance 63 to the contact-spring 60,
thence through the cam 52, shalt 44, r&uchet
54, and dog 62: to the field. The current thus

d tbe next cam 52 to be brought
ent with the contact-spring 60.

-"lh

'Weala sned e the extent ot the ﬁlst division

of the resistance 63 weakens tie field-mag-
nets accordingly and to that extent eflects

on INeresss 1In. wwd of rotation of the arma-

ture. X m: ther turning of the shaft to cause
the dog 62 to engage the next tooth of the

ratehet 54 causes Lhe cam 52 to release the

contaci-spring 60 and the cam 53 to engage
the con tact- -spring 61, This cuts in two di1-
visions of the resistance 63, and consequentiv
mnereases the speed of rotation of the arma-
AL umﬂ*lv
the shaft 44 until the aog 62 engages the next
tooth of the ratchet 54 causes The cam 53 to
disenguge the contact 61, whereby the entire
resistaice 1s cub i, the shunt-current DaSS-
ng 1 rom the spring 57 througt the resistance
to the motor-fel ‘1, anebv weakening the
latter to an extent which causes the arma-
ture to rotate at the highest speed, &cwrdmg
fo the well-known l*u‘i:s governing changes of

peed mmwht amut In the manner Stated.

111 the final partial turning of the shaft to
cause the dog 62 to engage Lhe next tooth of

_the ratchet 54 the anrupt shouider 49 of the

cam 48 passes the shoulder 58 of the contact-
spring 57, pernitiing said contact to spring
suddenly out of -‘“‘I}ﬁﬁéf“ll ent with the termi-

nal 55, and thus break the circuit and stop

the motor.

it will be understood from the foreﬂomg
deseription that the shaft 44 can be turned
m but one direc Ll(}ll and each tooth of the
ratchiet marks o change 1 operation. In
breaking tne circult the {,ontﬂ,{,,t—splmn' JUAIDS

thvs: shunt=circuit to pass over the.

Still further turning of |

' changimg switch device for an elee
. comprising 1n combination & rotery shart, a

PO

carg 51 to velease the contact- ! wi ith such speed from the termimsl 'Wl*-ﬂe the

dog 18 ]ewmg one tooth of the ratchet for an-
oflier that re spack will bg drawn by the £on-
toot-sprIng:
improved Switch device the danger of spark-

drawing 1s entirely ehhminated.

What I claim as new, and desire to secure,
by Letters Patent, 1s—

*L The starting and stopping switch device
tor an eleetric motor comprising in combina-

tion a rotary shaft, a line-wire terminsl, a
55

normally open contact-spring movable imo
and out of engagement: with said terminsl
and from which extends & direet armature-
cireuit, end & motor-field shunt-circuit, a
ratchet on the shait, and & dog cedperating

therewnth botn included 1n the shunt-eircuit,

and a cam on the shaft shaped and movable
to close said spring against said terminal and

to permit su den circult-breaking remhenee
of the contact-spring. |

2. The starting, - stopping and speed-

r1¢ ot or,

line-wire terminal, & normally open: contest-

spring movable into and out of engagement

with said terminal and from whieh extends a
direct armsture-circuit and o motor-field
shunt-circuit, s ratchet on the siraft and a
dog codperating therewith both ineluded in

- the shunt-circuit, & cam-on the shaft having

an abrupt shoulder and eng aoIng sald con-
tact-spring with theterm. inal until seid shoul-
der clears said contact, a resistance codper-
ating with bmd shunt- cwcmt end contaet-
spimﬂ* engaging and Ieleabmﬂ' cairs on the
shaft operating in series in the rotation of the
shaft to cut in divisiong of said resistence,
substantially as-and forthe pm pose set forti.
| JULIUS b, WANTZ,
In presence of—
- J. H. Lanvpes,

G AL CHRITTON.

inv fact, 1n the operatlon of my
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