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CONTROLLER FOR ELECTRIC MOTORS.

SPECIFICATION forming part of Letters Patent No. 675,293, dated May 28,1901.
Application filed August 27, 1888, Serial No, 689,669, (No model)

To all whom it may concermn:

Be it known that we, OSCAR H. PIEPER and
ALPHONSE F. PIEPER, of Rochester, in the
county of Monroe and State.of New York,
have invented certain new and usefanl Im-
provements in Controllers for Electric Mo-
tors; and we do hereby declare the following
to be a full, clear, and exact description of
the same, reference being had to the accom-
panying drawings, forming a part of this
specification.

Our present-invention relates to electrical
switeches or controllers particularly adapted
for electrical motors and of the class shown
in our prior patent, No. 541,500, adapted to
control the operating of dental-engine mo-
tors and to be operated by the foot, although
some of the improvements are well adapted
for use in other forms of switches; and it con-
sists in certain devices hereinafter described,
the novel features being pointed out particu-
larly in the claims at the end of this specifi-
cation.

In the drawings, Figure 1 is a side eleva-
tion of a controller constructed in accordance
with our invention; Fig. 2, a vertical sec-
tional view of the same; Fig. 3, a side eleva-
tion of theoscillatory arbor and the contacts
earried thereby; Fig. 4, a plan view of the
controller with the top plateor cover removed;
Fig. 5, a similar view with the plate carrying
the lever-adjusting devices removed, show-
ing the contacts; Fig. 6, a similar view with
the movable contacts removed,; showing the
electrical connections; Fig. 7, asectional view
on the line z = of Fig. 2; Fig. 8, a detail sec-
tional view of the movable contacts; Fig. 9, a
side elevation of one end of the lever and
pedal, partly in section, showing a modifica-
tion of the connection between it and the
spring-actuating devices; and Fig. 10, a plan
view similar to Fig. 7, showing the operation
of the devices in Fig. 9.

Similar reference characters in the several
figures indicate similar parts.

1indicates the main casing of the controller,
preferably constructed of metal, having a
bottom-covering 2, of soft material, as rubber,
and at the sides of the top flanges 3, to which
the cover-plate -is attached, slots being left

on opposite sides for the passage of the double
operating-lever 5, having the pedals 6 at the
ends bent down toward. the floor. Thelever
5is rigidly connected by a set-screw 7 to the

upper end of a vertical oscillatory arbor 8,

journaled in the center of the casing and car-
rying the contacts presently described.

55

As in our prior patent, the operating-lever -

is normally maintained in a central position
by spring controlling devicesand is connected
with the movable electrical contacts in such
manner that current may be supplied to the
motor to operateitin different directions and
at different speeds, depending upon the di-
rection and extent of movement of said lever,
the eurrent being cut off when the lever isin
its.central normal position. In the present
embodiment the lever 5 is provided upon its
under side with a stud or roller 9, arranged
to have a pivotal connection with recesses
formed in the outer portions of links or plates
10, hinged to the ends of arms 11, pivoted at

12 on a plate 13, screwed tothe lugs 14vathe

casing.  The arms 11 are drawn together by
a spring 15, connecting them, as shown, and
their approach is limited by a stop-pin 16 on
the plate 13, which entersshallow grooves17in
the proximate ends of the links 10, Frowm this
construction it will be seen that the lever is
maintained by the spring in the central posi-
tion and that when it is turned in either direc-
tion the stud 9 on the lever will cause one of
the arms 11 to be moved against the tension of
the spring; but the connection between the
arm andlinkissuch that thelink willswingon
the end of the arm as well as outward with the
arm, and the resistance offered by the spring
will not increase in the same proportion as it
would if the spring acted directly upon the
stud 9 on the controlling-lever, thereby en-
abling thelever tobe moved easily and tohave
considerable 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,
asin a device of this description. The oper-

ating-lever, it will be noticed, has both ends
‘free and provided with the pedals or exten-
sions near the floor, so that the operator may
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manipulate the controller from either side of

the dental chair withont 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 flat arc they might be cousidered as mov-
ing in a straight line; but the lever between
the pivot and stud and the links form tog-
gles, which are straightened when theleveris
moved to either side, the ends of flanges 3
serving in this construction as stops to limit
the movement of the lever.

In the form of deviee shown in Figs. 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 miotor in operation; butin some instances
it is desirable to provide means for holding
the lever in position to keep the motor run-
ning at maximuom speed, but will permit its
ready release and actuation by the spring de-
vices. This desirable result may be accom-
plished by locating the stud 9 on the lever
nearer the arbor than is shown in Figs. 2and
7, thus allowing the toggle-center to be oper-
ated across a straight line drawn through the
arbor and the point of connection of the link
with the spring-operated arm 11, so that the
tendency of the spring will be to flex the tog-
gle in the other direction and hold the lever
against the flange 3, which latter serves as'a
stop. It ig usua,lly unnecessary to provide
thislocking feature for general use, and there-
fore in the constructlon in Figs. 2 and 4 it
has been omitted, although its presence is a
questlon of the relatlve posu:wns of the piv-
T'o adapt the present structure so that
it may be readily adjusted by the operator to
either remain locked with the switch open or
to close automatically at all times when pres-
sure is removed from the pedal, we employ
the arrangement shown clearly in Figs. 9 and
10, in which 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 adjustable
longitudinally of the latter by means of the
rod- 18, passing through an aperture in the
vertical portion, as shown, and in convenient
position to be pushed in by the foot of the
operator. - In normal position the stud 9° 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 a,nd be returned by the spring; but’

When the operator wishes to hold the lever
with the ecurrent turned on it is only neces-
sary to press the rod 18 inward toward the
oseillatory arbor, thus shortening the radius
of the are through which the stud 9° moves
and allowing sald stud to pass beyond a
straight line drawn through the pivotal cen-
ter of the link and albor when the spring,
operating through the arm, will hold the lever

675,293

against the flange 3, as shown in dotted lines
in Fig. 10. When the lever is turned back
toward the central position, the spring will
center it, as before, and the switeh may be

"operated between the extreme positions in

the usual manner.

The switch connections in the present 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-
tions in three concentric rows and the plates
20, 21, 22, and 23 connected to conductors
leading in 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
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plates 26 and 35; plate 23 to plate 27; plates. .

28, 29, 30, and 31 are connected to plates 34,
33, 82, and 25, respectively, and plates 23, 32,
and 33 are connected in series through resis-
tance-coils R; plates 36 and 37 are conneeted

a resistance - coﬂ R’ is 1nterp0sed between'

plates 24 and 37; plate 21 is also connected

to plate 25 through resistance-coil R? all said -

connections being clearly shown in Fig. 6.
Mounted upon the arbor 8 is a double arm
41, towhich are secured twosuperposed plates
42 and 43, insulated from each other and from
the arm 41 by sheets 43% of insulating mate-
rial, and the upper plate 42 is provided at
one end with the spring-finger 44, adapted to
make contact with the inner stabionary plates
22 and 23, and also an outer spring-finger 45,
adapted to make contact with the outer con-
centric row of stationary contact-plates. The
lower plate 43 is provided at one.end with two

spring-fingers 46, adapted to codperate with

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
madeof much thinnersheet material than the
plates 42 and 43, to which they are attached,
andare curved to correspond with the casing

so that we are enabled to employ relamvely
long elastic fingers without weakening the
connection Wlth the arbor. Instead of allow-

‘ing the ends of the spring-fingers to engage

dlreotly with the stationary contact- plates
we provide them with self-adjusting contacts
48, (shown particularly in Fig. 8;) having the
hemlspherlcal upper surfaees engaging hol—
lowed recesses formed in the ends of the
springs and provided with the studs passing
through apertures in the springs and having
the heads 50 at the upper ends. :
The ball-and-socket connection with the

springs permits the contacts to adjust them-.

selves on the plates and prevents excessive
wear, besides insuring a good connection at
all times.

For the purpose of properly lubricating the
contacts and the contact-plates and insuring
theu smooth operation relatively we prowde
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some of the platesin each concentricline with
small apertures 51, as shown in ¥ig. 6, each
adapted to receive a small quantity of a suit-
able lubricant, such asoil,which willbe drawn
up by capillary attraction in sufficient quan-
tity to prevent the contacts from becoming too
dry and sticking or wearing nnduly.

‘We do not deem it necessary to describe 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 structure of the switch-contacts and the
meansforoperating them areradical improve-
ments and while particularly adapted for this
controller could be used in other connections
or for different purposes. - The link connec-
tions between the spring-operated abutments
or arms 11 and the lever enable the operator
to gradually move the latter againgt the ten-
sion of the spring without the exercise of any
considerable force, as the resistance to its
movement does not inerease in the same pro-
portion as in our patented structure, and he
can therefore regnlate the amount of current
with great exactness and when the adjustable
stud 9*is used can keep:the current on by a
slight movement of his foot.

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 move-
ments for locking the lever, and the contacts
on the ends of the spring-fingers can be used
in any form of switch desired.

In the modification shown in Figs. 9 and 10,
wherein the stud 9 is adjustable, the center-
ing-pin 16, with which the links en gage, is
also emp]oyed but inthis instance the inner
edges of the links are provided with two small
notches 16* and- the notches-nearest the ar-
borare normally in engagement with the pin
16, which is smaller than in the preferred con-
struetion, so that when the rod 18 is pushed
in the links will be carried backward and the
forward small notches 16* will engage the pin
16. - This arrangement is for the purpose of
centering the links and at the same time. per-
mitting the adjustment of the stud 9 for lock-
ing the lever.

‘We claim as our invention—

1. In a controller the combination with sta-
tionary contacts, an oscillatory lever and con-
tacts actuated thereby,. of the arms pivoted
on stationary eenters, the links having the
pivotal connections with the lever and with
the free ends of the arms, stop devices for lim-
iting the approach of the arms and a single
tension-spring connected to thearms between
their pivots and the point of connection with
the links,

2. In an eleetn(,al sw1tch1n(r device, the
combmatwn with the pivoted: osclllatory lever
having the stud thereon adjustable toward

5 and from the pivot, of the spring-operated

2

abutment, the link codperating with thie abut-
ment and with a'stud on the lever and a stop
forlimiting the movementof the lever,where-
by the link and the lever form an adjustable
toggleserving to hold thelever in one position
when the stud is adjusted.

3. Inan electrical controller, the combina-
tion with the pivoted oscillatory lever having
the downwardly-extending pedal at the end,
the adjustable rod arranged above the pedal
and the stud thereon, of the spring-operated
abutment and the link pivotally connected
with the stud and abutment.

4. Theecombination with the statmnary con-
tacts, the oscillatory lever and the contacts
operated thereby, and the stud on the lever,
of the plate or support 13 having the stop 16,
the arms 11 pivoted on the plate, the links
10 pivoted 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
their pivots and free ends.

5. In an electrical contact device, the com-
bination with a contact-surface, of a finger or
support movable relatively laterally of the
contact - surface and a confact codperating
with the surface and carried by said support
and having aball-and-socket connection with
the latter arranged between the support and
surface whereby the contact may have a uni-
versal movement relative to its support.

6. In an electrical controller the combina-
tion with the contact-surface, of a relatively
movable yielding finger or support, a contact
carried therebyhavinga ball-and-socketcon-
necfion therewith arranged between the sup-
port and surface and axially of the contact
whereby the latter may yield and accommo-
date itself to inequalities in the contact-sur-
face.

7. In an electrical controller, the combina-
tion with a spring-finger having the recessed
apertured end, of the contact having the
rounded surfaceand the pin passingthrough
the aperture in the finger.

8. In an electrical controller, the combina-
tion with the casing and a series of station-
ary contacts, of an ogcillatory arbor having
a plate, as 41, thereon, two conducting-plates
clamped to the plate 41 and insulated from
it and from each other and contact-springs
secured to opposite ends of the condueting-
plates adapted to codperate with the station-
ary contacts..

9. In an electrical controller, the combina-
tion with the casing and a plurality of series
of stationary contact-plates arranged conecen-
trieally, of an oscillatory arbor, the two con-
ducting-plates secured rigidly on the arbor
and insulated from it and from each other,
separate curved contact-fingers secured to
the plates on the arbor and cobperating with
the stationary eontact-plates.

10. In anelectrical controller, the combina-
tion with a support and the eontacts 20 to 38
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inclusive, of the oscillatory arbor, the plates | eant, of a movable contact codperating with
42 secured thereto having the spring-fingers | said plates, substantially as described.

44 and 45 thercon and the plate 43 on the ar- OSCAR H. PIEPER.

bor having the fingers 45, 46 and 47. ALPHONSE F. PIEPER.
5 11. In anelectrical controller, thecombina- Witnesses: '

tion with stationary contact- plates having F. F. CHURCH,

recesses therein adapted to receive a lubri- G. WILLARD RICH.




