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(Nn mndﬂ) |

To ‘all whom it ?nacy coneeri:

Be it known that we, OSCAR 1. PIEPER .:md

ALPHON%D F. PIEPER, of Roehester in the

~ county of Monroe and State of New Y ork,
5 have invented certain new and useful Im-
provements in Controllers for Electric Mo-
- tors; and we do hereby declare the following.
‘and exact desmlptlon of _-
~ the same, reference being had to the accom-
" 10 panying dmwmﬂ’s fOImIH“‘ a pmt of th]S'

- to be a full, clear,

. speclf cation. |
~ Our present mventmn relates to electr 10&1

- switches or controllers particularly adapted
~ for electrical motors and of the class shown
- Ig In our prior patent, No. 541,500, adapted to
- control the operating of dental engine mo-
tors and to be operated by the foot, althonﬂ'h |
some of the improvements are well adapted_
 for use in other forms of switches; and it con-
20 sistsin certain devices hereinafter descrlbed :

- the novel features being pointed out partlcu-'
la,rly in the e]auns at the end of thls speelﬁ-'

::‘Ltlon |
In the dldWlnﬂb Flu'me 1 1s a bld@ eleva-

25 tion of a contmller constructed in aceordance

with our invention; F1 2, a vertical sec-

tional view of the same; FL._.J 3, a side eleva-

“tion of the oscillatory arbo_r a_nd the contacts

- carried thereby; Fig. 4, a plan view of the
. 30 wntroller with the top plate or cover removed;
~ Fig. 5,a similar view with the plate car rymo-_-'

the Ievel adjusting devices removed, show-
“ing the contacts; Fig. 6, a similar view with

the movable centacts removed showing the.

35 electrical connections; Fig. 7, a%eemonal view
on the line & « of Fig. 2; Fig. §, a detall sec-
tional view of the movable contacts Fig. 9,a

- side elevation of one end of the lever and
N peda,l, partly in section, showing a modifica-
- 40 tion of the. eonneetwn between it and the

spmnn‘-actuatlnﬂ' devlees and Fig. 10, a plan

view similar to Fig. 7, showmw the opemtmn“

of the devices in I‘m 9. |
Similar reference chamcters in the several
45 ﬂﬂ'mes indicate similar patts | |
1 indicates the main casing of the con tr oller

preferably constructed of met&l having a

bottom-covering 2, of soft material, as rubber,

and at the S1des of the top flanges 3 to which
50 the cover plate 19 attached slots bemn* left |

ends bent down tewar’d the fAoor. |
5 is rigidly connected by a set-screw 7 to the
upper end of a vertical oscillatory arbor 8,
Jou rnaled in the center of the casing and car-

the spring

asin a device of this description.

1 on 0pp0$1te suies for thr:- passafre of the double .

operating-lever 5, having the peda,ls 6 at the

The lever

rying the contacts presently descubed

55

‘Asin our prior patent, the oper atmﬂ'-level *

is normally maintained in a central p031t1011
byspring controlling devices and is connected
| with the movable eleetrlcal contacts in sueh
manner that current may. be supphed to the -

motor to operateitin different directions and
‘erent speeds, depending upon the di-
rection and-extent of movement of said lever,
the current being cut off wh.en the leverisin
1its_central normal position.
embodiment the lever 5 is provided upon its
under side with a stud or roller 9, arranged

at dif

to have a Dn otal connection mth recesses

6o

In the present

_70_: o

formed in the outer portions of links or plates

"The arms 11 are drawn ton'ether by

tion the stud 9 on the lever will cause one of

the arms 11 to be moeved against the tension of
. but the eonnectmn between the
arm and linkis suchthat thelink willswingon

10, hinged to the ends of arms 11, pivoted at
112 on 4 plate 13, screwed tothe lugs 14 v the

;_'casmw |
a spring 15, connecting them, as shown and
their appmach 18 11m1t9d by a stop-pin 16 on -
theplate 13, which entersshallow grooves17in
the prommate ends of the links 10 ‘From this
construction it will be seen that the lever is
. | maintained by the spring in the central posi- |
tion and that when itisturnedin either direec-

'

80

the end of the arm as well as outward Wlth the
arm, and the resistance offered by the spring

stud 9 on the controlling-lever, thereby en-

abling thelever tobe 1110ved ea_sﬂy and tohave

~will not increase in the same proportion as 1t '
‘would if the spring acted directly upon the

90

eanSiderable latitude of movement without

unduly increasing the tension of the spring.

This feature is particularly _advantageous-'_

‘when the controlling-lever is actuated by the

sidewise movement of the foot of the operator,

a,tmfr-level it will be noticed, has both ends

free and provided with the pedals or exten-
sions near the ﬂom so that the operator may

95
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manipulate the controller from either side of | a,gainst the flange 3, as shown in dotted lines

the dental chair without changing.its posi--

tion. The arms to which the spring is con-
nected are spring-operated abutments, and

as the movement of the outer ends is in a
very fiat arc they might be cousidered as mov-

ing in a straight lme but the lever between

the pivot and stud and the links form tog- |

oles, which are straightened when theleveris
moved to either sufle, the ends of flanges 38
serving in this construction as stops to Timit

-the movement of the lever.

20
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U,
it may be readily adjusted by the operator to
- 40

In the form of device shown in I‘lﬂ's 2 and

4 the spring operates to move the lever to the
central position with the current cut off from
the motor, and the operator is required to

‘keep his foot against the pedal to maintain
the motor in opera,tlon but in some instances

it is desirable to pr owde means for holding
the lever in pOSItl_on to keep the motor run-
ning at maximum speed, but will permit its
ready release and actuation by the spring de-
vices.

phshed by locating the stud 9 on the lever
nearer the arbor than is shown in Fligs. 2 and
7, thus allowing the toggle-center to be oper-
ated across 4 straight line drawn through the

arbor and the pomt of connection of t.he link

with the splmﬂ-Operated arm 11, so that the
tendency of the spring will be t0 flex the tog-

gle in the other direction and hold the _lever

agalnst the flange 3, which latter serves as a

stop. It is usua,lly unnecessary to provide |

thisloceking feature for general use, and there-
fore in the con%ructlon in Figs. 2 and 4 it

has been omitted, although its presence is a
questlon of the relative posmons of the piv-

To adapt the present structure so that

either remain locked with the switeh open or
to close automatically at all times when pres-
sure i8 removed from the pedal, we employ
the arrangement shown clearly in Figs. 9 and
10, in whlch the stud or roller 92, correspond-
ing to stud 9, is secured to a plate 17, located
on the under side of the lever and adJ ustable
lon gitudinally of the latter by means of the

rod- 18, passing through an aperture in the

Vertical portion, as s’hown,and in convenient
position to be pushed in by the foot of the
operator. - In normal position the stud 92 is

moved outward on the lever to correspond

with the position of stud 9 in the other fig-
ures, so that the lever may be turned to the

-- extreme right or left position against the stop-
flanges 3 and be returned by the spring; but

When the operator wishes to hold the lever

- with the current turned on it is only neces-

6o

sary to press the rod 18 inward toward the
oscillatory arbor, thus shortening the radius

of the are through which the st'ud 9* moves

and allowing sald stud to pass beyond a

- straight line drawn through the pivotal cen-
ter of the link and a,lbor when the spring,

This desirable result may be accom-

xy

plates 24 and 37;

in Fig. 10. When the lever is turned back
toward the central position, the spring will
center it, as before, and the switch may be

'0perated between the e\treme posmons in

the usual manner.
The switch connectlons in the p1 esent con-

struction are not essentially different from

those shown in our prior patent referred to,
the contact-plates 20 to 38, inclusive, being
secured upon an insulated block 39 with por-

.

75

tions in three concentric rows and the plates
20, 21, 22, and 23 connected to conduectors
leddlﬂﬂ' 111 a cable 40 to the motor, and gen-

erator contact-plate 21 is connected by. suit-
able wires to plates 24 and 25; plate 22 to

30

plates 26 and 35; plate 23 to plate 27; plates .

28, 29, 30, and 31 are connected to plates 34,
33 32, and zd, respectively, and plates 23, 32-
a,nd 33 are connected in series through 19313--
tance-coils R; plates 36 and 37 are eonneeted |
‘a resistance-coil R’ is mterposed between
plate 21 is also connected.
to plate 25 throu ﬂ‘h resistance-coil R?, all said -

connections bemn' clearly shown in Flg 6.

Mounted upon the arbor 8 is a double arm

41 to which are secured two superposed plates

4.2 and 43, insulated from each other and from

90

the arm 41 by sheets 43~ of msulatmg mate- '

rial, and the upper plate 42 is provided at
one end with the spring-finger 44, adapted to

.make contact with the inner Statlonary plates

2 and 23, and also an outer spring-finger 45,

95

ada,pted to make contact with the outer con-

centric row of stationary contact-plates. The
lower plate 43 is provided at one.end with two

the two outer rows of stationary contact-
plates, and at the other end with spring-fin-

gers 47, which are adapted to codperate with

the two- inner rows of contacts. The spring-
fingers (numbered 44 to 47) are preferably

made of much thinnersheet material than the

plates 42 and 43, to which they are attached,
and are curved to correspond with the casing
so that we are enabled to employ relatwely
long elastic fingers without weakening the
connection Wlth the arbor.

dIrectly with the stationary contact - plates
we provide them with self-adjusting contacts

48, (shown particularly in Fig. 8,) having the
-:hemlspherlcal upper surfaces engaging “hol-
lowed recesses formed in the ends of the

springs and provided with the studs passing

through apertures in the springs and II&VII]C"_'

the heads 50 at the upper ends.
The ball-and-socket connection with the

springs permits the contacts to adjust them-.
| selves on the pla,tes and prevents excessive
wear, besides insuring a n'ood connection at -

all tlmes

- For the pur pose of properly lubucatmﬂ' the

contacts and the contact-plates and insuring

63 operamnwthroufrh Lhe arm, will hold the lever | their smooth operation relatively we provlde

100

spring-fingers 46, adapted to codperate with

105

, IO

Tnstead of allow- o
'ing the ends of the Sprmg-ﬁngers to-engage

115
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able lubricant, such as oil,which will be drawn

~up by capillary attraction in sufficient quan-

ity to prevent the contacts from- beeommw too
~ dry and sticking or wearing anduly. .

10

We do not deem it necessary to deser 1be in

~detail the particular electrical connections
between the generator and motor through our

- controller, as they are not essentially differ-

~ent from those in our prior patent, although
the strueture of the switeh-contacts and the
means foroperating them areradical improve- |
‘ments and while par twularly adapted forthis

- controller could be used i in other conneetlons

~ or for different purposes.
tions between the spring-operated abutments

~ The link connec-

- or arms 11 and the lever enable the operator

20

to gradually move the latter against the ten- |
“sion of the spring without the exercise of any
- considerable force, as the resistance to its |
- movement does not increase in the same pro- |
“portion as in our patented structure, and he
can therefore regulate the amount of current
with great exactne%s and when the adjustable

~stud 9* is used can keep the current on bj? a
- slight movement of his foot. .

30

o whelem the stud 9 is adjustable, the eenter—-_

ing-pin 16, with which the lmks engage, 1s

-_ also employed but in this instance the inner
40

- notehes 16% and the notches nearest the ar-

borare. nmmally in engagement with the pin

16, which is smaller than i in the preferred con-

It will be understood that many of the im-

provements contained herein can be applied
- to other forms of switch than that shown, and
particularly those parts which cause the m 10ve-
~ ments for locking the lever, and the contacts

- on the ends of the sprmﬂ'-ﬁnwers can be used

in any form of switch desired. |
In the modification shown in Bigs. 9 and 10

edges of the lmlcs are provided with two small

E:LI‘I]thO]l so that when the rod 18 is pushed

‘48 in the hnks will be carried backward and the
. f01 ward small notches 16X will engage the pin | -

This arrangement, is for the purpose of

~ 'eenteuuo the lmks and at the same time per-

ol

- 55
- pivotal connections Wlth the lever and with
~ thefree ends of the arms; stop devices forlim-

. mitting the ad] ustment of the stud 92 for loek

ing the lever.
TVe claim as our nwentmn-—

- 1. Ina controller the combination Wlth sta- |
tlonalycontacts an oscillatory lever and con-
- tacts actuated thereby, of the arms pivoted
on statlonary centers, the links having the |

~iting the &pproach of the arms and a single

| combmatwn with the pivoted: osclllatory lever -
- having the stud thereon adjustable toward |
.6: and fmm the pwot of the spmnﬂ'—opemted \

tensmn -spring connected to thearms between

‘their pivots and the pomt of counectlon mth-
~the links. ;

4 In aﬁ eleetlmal smtchmfr dewce the

-

some of the plate% in each eoncentuc line mth
small apertures 51, as shown in ¥ig. 6, each
adapted to receive a small quantity of a suit- |

,_When the stud is adjusted.

3. In an electrical contr 011.61 the Gmnbm&-

:ment and mth a stud on the levex and a stop Sl
for limiting the movement of the lever,where-
by the lmk and the lever form an adjustable

toggleservingto hold theleverin one p051t10n 70

| Itlon with the pivoted osellla,tmy lever having '

the downwardly-extending pedal at the end,

the adjustable rod arranﬂ*ed above the pedal'
and the stud thereon, of the_spring-(Jpemte_d o
‘abutment and the link pivotally connected

Wlth the stud and abutment.

4, Thecombination with the Statlonary con- |
So

tacts, the oscillatory lever and the contacts

75

Opel &ted the[‘eby and the Stlld on. the 16\?61 .

‘of the plate or support 13 having the stop 16

the arms 11 pivoted on the plate the hnks_'

10 pnoted to the ends of the.arms and en-
gaging the stops on the plate and lever, and
the spring 15 connected to the levers between |
'_thelr pivots and free ends. o

5. In an electrical eontaet device, thecom-
‘bination with a contact-surface, of a fingeror
support movable relatively latelally of the

contact - surface and a contact codperating

‘with the surface and carried by said support

go

and kaving aball- and-socket connection with

the latter arranﬂ‘ed between the support and
surface wher eby the contact may have a um-—
_versa,l movement relative to its support.

_9_5 |

6. In an electrical controller the combina-

tion with the contact-surface, of a relatively
movable yielding finger or support, a contact
carried thereby havmﬂ'a ball-and- socket con-
nection therewith arranged between the sup-
port and surface and axially of the contact
may yield and accommo-
“date itself to mequ&hﬂes 111 the contact sur-
'faee e |
7. Inan eleetutal Gontwllel the comblna—

whereby the latter mn

tion with a sprmw-ﬁnwer havmo' the recessed

apertured end, of the eenmet having the
-rounded surfaceand the pin passmfrthl ough
the apelture in the finger.

it and from each other and contact-springs
secured to opposite ends of the conduecting-
plates. adapted to coommte with the St‘Lth'ﬂ- o

my contacts.. |
9. In an electrical contmllel the eomblna-

S. In an electrical 0011131 oller, the eombma- o
‘tion with the casing and a series of station-
ary contacts, of an oscillatory arbor having
& plate, as 41 thereon, two eonductmtr-plates o
| clamped to the plate 41 and insulated from

100

110

IIS .

120 |
-twn with the casing and a plmahty of series |

of stationary contact-plates arranged concen-

ducting-plates secured rigidly on the arbor

and msulated from 1t and from each other,

trically, of an oscillatory arbor, the two con-

125

| separate curved contact - fingers secured to- |
the plates on the arbor and codper ::'Ltlnﬂ‘ with
the stationary contact-plates. -

10. In anelectrical controller, the combma- |
tion with a support and the contacts 20 to 38

130 -




| inclt:ISive, of the oscillatory a',rbt)l?,' the plates

- 42-seeured thereto having the spring-fingers.

44 and 45 thereon and the plate 43 on the ar- |
bor ha,vmﬂ' the fingers 45, 46 and 47,

. In anelectrical eontroller the combina-
tlon ‘with stationary contact - plates having
- recesses therein adapted to receive a lubri-

|

cant, of a movable contact coépemtmﬂ' Wlth
sald plates, substantially as deseribed.
OSCAR H. PIEPER.
ALPHONSE F. PIEPER
Witnesses:
F. F. CHURCH
G. WILLARD RICH.
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