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- To all whom 2;75 ma J COTCETTL:

“and we do hereby declare the following to

‘be a full, elear, and exact descnptwn of “the
- Same, lefel ence being had to the accompany-
- 10 ing dla,wmfrs fm"mmfrapart of this specifica-

t10n and to the 1efel ence eharactem marked_ *

| thereon o
- Qurinvention 1elates to devlces fm eoutrol—-

hnﬂ' electric motors especmlly those employed

I 5 to opemte dental appara,tus though capable
~ of other uses, and to the starting , stopping,

‘reversing, .:md controlling the speed of su(,h"

~motors by meansof an osclllatmw Smteh -arm
“actuated by the operator.. |

a plan view of a controller with the cover-
_ plate removed and showing the operating-
lever and its controlling devi ices; Fig.
similar view showing a modlﬁcatlon Of the
28 device adapted to hold the switch mechanism
in adjusted position; Fig. 2, a vertical sec-
tional view on the line z z of FI”‘ 1; Fig.

2« of Fig. 3, with the cover- plateb in posi-
tion; T‘w D, pelspectwe view of the cas-
ing; Flrr 6, a side view of the circuit-break-
- ing smtch and its operating device; Fig. 7, a
35 bottom plan view showing the movable con-
‘tacts and brushes; Fig. 8 a plan view of the
) smtlona.ry contacts in the controlier, show-
ing dlaﬂlalnmatleal]y the cwcmt connectlons
of the motor. - -
40
- figures indicate similar parts.
The main frame or casingof the controller

'embodles a metalllc frame or ring 1, having
~atits upper end and on- opposite sides the
45 shoulders 2, upon which is fastened the top

plate 3, allowmﬂ spaces at the sides for the

- controlling- 1eve1 13, which latter is provided
. at its L,nds with the pedals or operating por-
. tions 14. Arranged within the frame 1 and
50 plefembly mtefrrcml therewith is a spider hav-

- ing the Centml boss 5, a vertically-extending

In the accompanying drawings, qure 11is

3,4
“plan view of the device with the cover- plates |
removed and showing the switch mechanism;

30 Fig. 4, a vertical seetwnal view on the line

Similar reference eharactem m the sweml"

insulating material, sueh as porcelain, on
__Whlch the segments or contacts of the switeh 55
or (3011131"011111*3" mechanism are located. At
the ends of thp spider 4 and near the frame 1 :
‘are provided the vertically-extending stand-
ards or arms 7, to the upper end of which
‘and to the casing is attached the annular

,plate 8.

] the latter adapted to support a plate 11 of
Be it known that we, OSCAR H PIEPER and |

ALPHONSE I'. PiEPER, of Rochester, in the
county of Monroe and State of New York have
5 invented certain new and useful Improve-_
‘ments in Klectrical Controlling Apparatus;

ettendmn* thr oun'h them and fastening to the :

plates in any approved manner. By m&kmw

‘the coils lonﬂ' and the casing rather deep, as

re

shown, we are enabled to form the coilseasily
and to assemble the parts and are also able

| to increase the number, if desired.
1*,a |

The con tt*oller_—opera'ting lever 13 is secured

| by a serew 13* to the upper end of an arbor
or spmdle 12, having a shouldernear.its lower

portion and Journaled in the central aperture
6 of the spider 4, and secured to this arbor is
a plate 16, to the under side of which are at-
tached plates 17 and 20, said last-mentioned

75

30

plates being separated from the plate 16 by '

a plate of msulatmw material 18 and are sep-

arated and out of electl ical cantact with each
other, as shown 1n Fie. 7.

15 and 19, the outer end of the latter being

bif urcated ‘The plate 20 is provided with the
curved spring brush-arms 21 and 22, agshown
.paruculmly in Figs. 8 and 7, and the ends of
these arms and also the eontaeb arms or
‘brushes 15 and 19 are provided with contact-
pieces 40, having ball-and-socket connections
‘with sa,ld arms, so that they may accommo-

date themselves to the surface of the contact-

segments with which they codperate and still

Secured to the
plate 17 are twospr mﬂ'contact arms or brushes

90

95

maintain good electrical contact with the

spring-arms by which they are carried. This -
construction of contacts is shown in a pend-

ing app plication, and we do not therefore
claim it herein. The plate 16 is provided at
one side with an extension, upon the end of

100

which 1is secured a small rollel 28, mounted

apertme or bemmn* 6 zmd the 5h0111der 10, ; apon. a screw ‘?i fmd adapted to eoopemte

6o

To the lowel ends of these pillars 7
|'is attached an annular plate 9, upon which,
on one side, are mounted 1esmta.nee coils o
‘to C7and on the otherside resistance-coils G,
‘the upper ends of the first-mentioned set of
coils being secured by plate 9° and the upper
ends of the coils G being attached to a plate
9% said coils being secured by bolts or pins.
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~ thearbor and connected parts is counteracted
by the plate 8, with the under side of which

35 to the sen‘ment-plate B, earr 1ed by the in-
sulating-plate 11 and ha,vmﬂ' the contact A,
adapted to make point eontacb with a point'i,
electrically connected with the contact-seg-
ment I, as will be described. ‘The points j)
andzare of platinum and are normally kept in
contact by a small spring 30, (see Fig. 6,) but

are separated when durmﬂ' the rotatmn of
‘the arbor 12 the roller or pro,]eetlon 23 en- |
gages the lever, so as to break the main cir-

cuit in such-manner as to pIevent sparkm
as will be presently described.

J 1ndicates a spring contact-arm secured to
the insulating-plate 11 and having its free

end perforated for the passage of the arbor
and bearing upon the under side of the plate

17 evenly to prevent a tendency to tilt the
arbor and connected by a plate r, Fig. 2, with
the wire ¢, leading from the main ﬂ'enerator-
circuit. The tendency of the spring to lift

a nut 81 on the arbor engages, said nut hav-

ing a relatively small bea,rmﬂ*-surfa,ee on the.

plate to prevent undue friction.

Referung particularly to Fig. 8, whwh

.shows in plan the segmental conta,eb plates

~upon the support 11 and circuit connections,

30

R 'throun'h the center of the arbor to whwh the

it will be noted that the contact-plates are

practically duplicated on each side of a line

drawn from the neutral plate or segment O

- aperatmg—-«lm er is connected, the various mov-

- 35

able eontact arms or brushes carried by the
operating-leveroccupying central position on

- such divisionalline when the cuarrentis cut off

- is moved on one side of this central line the

59

and the motorisat. rest, so that whenthelever

motor will be operated in one direction, and

jwhen moved to the other side will be oper ated
in-the other direction and at different speeds,

depending upon the extent of movement of
the lever.

D' D/*D? D** D? D®%, the idle segments D* DX,
the plates C* and C-‘f" with all of ‘which the
contacts on the br ush- -arm 19 are adapted to
separately codperate.

| 'ela,teﬂ, and the outer segments or plates A,

55

ﬁ pla,te Ex.
the plate C by the conductor s.
- is. connected by

B, F, F*,-and O, with Whleh the brush-con-
tdOt 21 cooperates

being connected by a conduetor o with the

plate CX.
plate C7 and plate C with the plate C=.

The stationary contacts upon the |
plate 11 embody the plates ¢ C%, with which
the contact-arm 15 coopelates, the plates

On the other side of
the arbor 12 are arranged the interior plates |
E EX, with which the contaet—brush 22 eodbp- |

The plate EXis also connected with |
The plate E.
the conductor & with the.
Plate C* is connected with the
The
corresponding plates on opposite sides of the
central or neutral line are connected with |

| tor q. From the
:

i

The plate E is |

“sistance-coils ¢’ O? C3, conductor f
D', thence to plate D%, then through brushes
or cont&cts 19 on plate 17 to spring J, and.
from thence to the negative pole by conduc--
plate A the current also

'the negative pole.

* 1 "y 1 . . . :
675,204 R T O
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D?* with D2>< D Wlth D'x

coils C' to C"’ are connected with each other,

and the conductlor f taps into these res‘ist-

ance-coils between coils C? and C*and is con-

nected with the plates D' and D%, and con-
ductor f* connects the plates D?*and D?** be-
tween coils C° and C® The motor illustrated
diagrammatically at-the left of Fig. 8 is pref-
era,bly somewhat similar in const1 uction,

though not in winding, to that shown in our

| prior patent, No. 619,217, embodying the ring
| field-magnets having pole-pieces on which
| are located the field-coils Y Y, X indicating

the armature, and « the commutator-brushes,

the motor being preferably a series-wound al-

ternating-current motor. -The main conduc-
tors from the main or generator circuif are

| indicated by the signs —|— and —, the latter
being connected to the conductor q, leadmgr

to the spring contact-arm J.

The fesﬂtdncé» .
70
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S0

- a,m, n, and g indicate the conductors Iead-“_ '

ing from the motor to the eontloller and as-

~suming that the motor is to be operated In
‘one direction and at the first or lowest speed

the current will pass from the positive pole

- 90

-+ of the line through the field-coils Y and

‘then by conductor a to contact-plate A. Here

the current divides, part passing through re-

passes to plate EX through contact-brushes

95

to- plate |

jgele

21 and 22, thence by eonductm m to onegom-

mutator- brush xof the armature, throuﬂ‘h the
| armature - winding and by eonductor n 1o
plate E, from thence by conductor x to plate.

C*, thence to spring J and by conduector ¢ to
At plate E* the current,
is also d1v1ded and part is passed through the
resistance-coils G to plate E and from there

generator-circuit. On the. second speed the

current will pass in the same manner, ex-
cepting that resistance-coils C! and 5 will

now be included in series with ¢ C*(C3. On

third speed all resistance-coils C’ to C7 will
be in series and in shunt with the armature.

On fourth speed only the coils G constitut-

| ing the permanent reswtanee Wlll be 1neluded
in sald shunt.
The plates A and B are |
-connected by the conductor b and the pla,tes.
- F and F* by the conductor j.
- connected by a conductor e with one terminal
of the resistance-coils G, the other terminal
6o

- To reverse the dlreotlon of rotatmn of the

armature, the contact-brushes 21 and 22 must -

be moved to codperate with the plates B and
E and the corresponding brushes on the op-
posite side with plates C and C' to D?.-

1'05_:

ITO

by conductor %, plate %, and contact-brush
15 tospring J and to the nefratwe pole of the

115

120

125
Then . -
‘the current after reaching plate A passes to-

plate B,then to E, and by eonduetor nthrough
the armature- wmdmﬂs and eonductor.-m to |

"EX, then to Cand from C to J, and by conduc-
N tor g tothe negatwe pole. The current passes

through the resistance-coils G and C' to 7,
the same asin the other direction of rotatlon

T'he provision of the platinum-point contacts

130




the oselllatmn brush- bar comes into contact

~with the lever H and breaks the circuit be-

tween these platmum points before the brush
or contact 21 passes.o

iy

‘the contact-plate F or

~TF*, as the case . may be, onto the neutral plate

or suppm tO0. To avmd any possibility of the

. shunt to the armature being broken, we con-

‘nect the coils G at the plate E and E>< mak-

- ing a permanent shunt to the armature Te-

- may be resting upon.

- speed the coil G will be in shunt alone.

ﬂ'mdless of what contact—plates the brushes-
‘Then on the first, sec-

ond, and. third speeds the coils ¢ to C will

act in parallel with coils G, and on fourth
Of |

- course, if desired, any appropriate number

of coils and conta,cts could be employed; but

- wefind thatfor practical purposes four speeds

are quite sufficient. This switch embodying
the circuit andngements shown provides a

convenient controlling mechanism for regu-
lating direct or alternatmﬂ' current series-
| Wound motors, in which a shunt to the arma-
~ture is employed to regulate the speed of the
‘motor, such a motor and the general circuit

o arrangements for accomplishing this being
- showninapending application, and we donot

40

- therefore cl:&um thls audnﬂ'ement broadly'
- 30

hereln..

The means. whlch we emplov for eentermw |

- the switch-arm and maintaining the main cir-
- cuib broken embodies the two arms 25, piv-
oted at 26 upon the plate 8, said arms bemﬂ' |
connected by a tension-spring 27, tending 130-_
draw their free ends together 1nt0 contact
- Also on the plate 8 and
~upon the under side of the pedal—lever 13 is-
~arranged a projection 29, preferably in the
form of a roller, mounted upon a stud 31 and
‘adapted to codperate with theinner proximate
~sides of the ends of the arms 25.
- mal position of rest the ends of the levers are
~1n contact with the pro;]eetlon 28;
the pedal-lever is moved in elthel direction

with a stop or pin 28.

In the nor-

but when

- the roller 29 thereon will operate upon the in-

o ..._50.

clined surface 32 of one of the levers and
move the latter outward against the tension
of its spring, these mclmed surfaces 32 con-

verging in a direction away from the lever-
pwot being so arranged relatively to the piv-
otal point of the lever 20 and to the arc of ro-
tation of the projection 29 that the pressure

~ of the spring tending to return the pedal-le-

55

ver to normal central position does not in-

crease In proportion to the extent of move-
ment; but the leverage against the spring is

o ra,dlmlly increased as the pedal-lever turns,

extentofits movement without the exercise of

- anygreatamountof force,although thespring

- is sufficiently strong to 1etum the pedal-lever
- when released to central position with the pro-

h and ? between the pla,tes F and B avmd& Lhe } said ],gver
sparking at the brushes, as the projection on | that the pedal lever be maintained yleldingly

in position to keep the motor running at a =
‘certain speed without requiring the pressure
of the operator’s foot upon if, and to provide

el ik E——

50 that the movement of the pedal by the op- |
eratorissubstantially uniform,and the switch
- may be operated in eltherdlrebtmn tothe full

Tig.

In some instances 113 18 desirable.

7._0._ o

for this and at the same time preserve the
advantageous features of the compensating

or dn‘ferentmlly-actmﬂ construction just de-
scribed we prefer to employ the sli ghtly-modi-
fied form of spring-operated lever shown in
1=,

75

The levers indicated by 50 in this
constructlon are provided with the inclined
‘portions 32 near their outer ends and are then
curved outwardly from the pedal-lever and
provided on their inner sides with slight cor-
rugations or indentations 51, with whlch the .

80

roller or projection 29 coopemtes successively

when the contacts carried by the pedal- lever

cobperate with the statlonary contacts to in-

sure the operation of the motor at different

speeds determined by the amount of resist-

spring-operated arms 50 are described are not

‘ance in the circuits, as previously described.
i The arcs on which the inner surfaces of the :
9o

precisely coincident with the are through = |
‘which the projection 29 on the ped&l lever

moves, the difference being just sufficient so

cations an amountof frictional resistance will

1;1011 with the current cut off from the motor.

that by reason of the indentations or ecorru-
95
'be provided which will hold the pedal-lever
‘and the contacts carried thereby in position
‘to give the required speed to the motor, but
not sufficient to hold the pedal-lever aﬂmnst
the positive movement by the operator when |
‘he desires toreturn the latter to central posi-

IOO S

On the arms 50 shown the surfaces 32 could

be mcre&sed in length, if desired, so that the
return-of the lever would be caused antomat-

ically from the first or second speeds and re-

_ Ilos'_ o

tained only at the third and fourth in the man- '

ner described, or the relations of the ineclined -
and corr un'ated surfaces could be other mse

altered to su1t the required conditions.

- While we prefer the use of the contacts
and ¢, which abut to make the main circuit

and bemﬂ' of platinum are not damaged by

sparking when the cirenit is bmken it is
‘not absolutely necessary that these par ts abut

squarely, as shown, as a knife-switch would
accomplish the same purpose. Itwillalsobe

‘understood that if it is desired to make a
switch which controls the movement of the
‘motor in but one direction it would only be
‘necessary to dispense with the contacts and
‘brushes on oneside of the S0- called ¢ central” !
or e o

r ““median’ lme

We claim as our inv eutlon—-«- | |

1. - The combination with a series- wound
electric motor and a resistance permanently

110

120

12.5 |

in shunt with the armature, of a controlling- |

switch embodying sbatlonmy contacts ar-

ranged in sets on opposite sides of a median

1111@ each including 1&1’13,1)1@ 1e51sta,nees a

o Jeetlon 29 between the melmed surfaees on i mfr wﬂsh the stfmonmy contaciq and Opemt-

130
r movable member carrying contacts eoopemt- I
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ing to revel"se the current through the mo-

tor and control the variable reSIStance' when
moved to either side of the median line.

2. The combination with a series - -wound

electric motor.and a resistance permanently
in shunt with the armature, of a controlling-
switch embodymn‘ stationary contacts ar-

ranged in sets on opposite sides of a median

lme, each set ineluding variable-resistance
contacts, a movable member carrying con-

tacts codoperating with the stationary contacts
successively and operating toreverse the cur--
rent through the motor and control the vari-

able resistance when moved to either side of
the median line and relatively movable con-

tacts controlled by the movable member and

20

operating to break the main circuit through
the machine before said cireuit is broken by
the contacts carried by the movable member.

3. The combination with a series- wound

~electric motor and a resistance permanently
 in shunt with the armature, of a-controlling-
switeh embodymﬂ' stationary contacts ar-

ranged in sets on opposite sides of a central

lme, each set including variable-resistance
contacts, a movable member carrying con-

~ tact-brushes sliding over the stationary con-

tacts successively and operating to reverse |
“the currentthrough the motor and control the

30

35

~ electric motor, and the conductors a, m, m |

40

variable resistance when moved to either side
of the central line or position, and. spring-

separated contacts in the main ecircuit con-

trolled by the movable member and 0perat1n0'

to break the main cirenit before the cirenit is |
broken by the separation of the sliding con-

tacts carried by the movable member.
4. The combination with a series- weund

and g, of a controller embodying a resistance
G, a variable resistance having two sets of
contacts on opposite sides of a central line,
contact-plates A and B, E and EX, F and Fx
a movable member he,vmcr brushee cooperat-
ing with the variable-resistance contacts, and
brushes codperating with all of the last-men-

tioned contacts, and .a separate switeh be-

~ tween plates B and I operated by the mov-

. 5.°.

_-a,ble member.

5. The combination with a series - wound |
electric motor and a resistance. permanenﬂv-
in shunt with the armature, and a variable

- resistance also in shunt with the armature

55

6o

and in parallel with the permanent shunt, of

a movable switch ‘member operating to con-.
trol the variableresistance and also the main
- LII‘CUIt | |

6. In acontrolier, the comblnatmn w1th the

casing, the spider therein, the resistance- coﬂe

extending above and below the spider, the in-

-sulatmmplate contacts thereon, and an os-

cillatory arbor having brushes eoopera,tmrr
with the contacts.

mounted thereon and the meulatmﬂ' plate

- having contacts thereon, of the oscllla,tory ar-

bor mounted in the spider, the brushes car-

|

875,204

ried thereby, and means for OSGIHdtII’lﬂ the

| arbor.

“contact-plate ¢

8. In eeontroller the eembmehon mth the-

casing and contacts therein, of the oseﬂlatery .
_erber the plate 16 thereon having the pro-

70

,]eetlon the plates carried by the pla,te 16 hav-

which the brushes eooperete, and a spring-
operated switch with which the projection on

‘the plate 16 codperates.

ing the brushes and insulated from said plate

16 and from each other, the contacts with 75

9. Ina controller, the eombmauon Wlth the

casing having the eentral bearing, of the ar-

bor, the top plate 3 engaging the arbor, the
carried on the arbor, and the
spring contact-arm J engaging the last-men-
tioned plate.

10. Ina controller, the comhmatmn with the
operating pivoted lever having the projection

80

| thereon and electrical contaets controlled by

{ the movement of the lever, of the two pwoted
| Sprmﬂ-operated arms havmﬂf opnosmn' sur-

faces with each of which the projection on

90

| theleveris adapted to eeoPemte, sald su rfaces

relatively converging in a dlreetlon away. -

from the pivot of the lever.
11. Inacontroller,the combination W1th the
pivoted lever and electrical contacts con-

| trolled by the movement thereof, of the two
pivoted spring-operated arms in eonteet with -
the lever to return it to normal central posi-

tion between them, the codperating surfaces
of theleverand arms being inclined relatively

95

10C.

to the arc through which the lever moves, S0

that the spring reelstanee to the movement

of the lever is not increased in direct propor-

tion to the extent of said movemendt.’

12. Inacontroller,the combination with the

.'105

pivoted lever and electrical contacts con-.
trolled by the movement thereof, of the two

| arms pivoted in rear of the lever- pivot hav-

ing the opposing converging suriaces at their

“ends cooperating with the lever, and the sin-
“gle spring connecting said arms, the surfaces

110

of the arms being inclined relatively to the =
arc deecubed by the lever to prevent undue

“increase inspring resistanceduring the move-
{ ment of the lever in either dlreouon |

15

- 18. Inacontroller,the combination with the

pwoted lever hcwmg the projection, and the_ |
contacts controlled by the lever, of the piv-
oted opposing spring-operated arms having
theopposing inclined surfaces,and the eurved_

and corrugated surfaces, both adapted to be
enfreged by the projection on the lever.

120

14. In acontroller,the combination with the :

pivoted lever hawng the projection thereon
and contacts controlled by the lever, of the

ing the notched and curved surfaces with

_ which the projection on the lever eoeperatee
| to retain the lever in adjusted position. '
7. In a controller, the eembmatmn with the {

casing having the spldel the plate 9, the coils

15, Inacontroller, the combination with the

pivoted lever having the projection theréon,

125.

pwoted opposing spring-operated arms hav-

130

 and contacts and elreult connections mvolv- _

| ing a variable resistance controlled thereby, -
| of a pivoted epune: operated arm having the
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 curved and notehed sur face arranged shnhtly;. '
) tancrentlal]y of the arc described by the pro-
- jection on the lever to 1etam the 1ever in ad- |

| Justed position. | |

16. Inacontmller the comblnatlon Wlth Lhe-'

- pivoted lever havmn* the projection thereon

| and contacts and clreult connections involv- |
- ing two variable resistances controlled by the | -
o --movement of the lever in opposite directions |
10
| __Sprm ﬂ*-opel ated arms havmﬂ* the curved and

from the center, of the two opposing pivoted

.......

tially of the arc descmbed by the pro;]ectmn on
the lever toretain the lever in adjusted posi-
| tion When moved ineither dir ec‘umn from een-'

bral pomtmn

OSCAR H. PIEPER |
ALPHONSE F. PIEPER

W1tnesses |
. @. WILLARD RICH
I‘ F CHUROH
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