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To all whom it may concern:

Be it known that I, Natiran H. Suren, of
Needham, county of Norfolk, State of Mas-
sachusetts, have invented an Improvement
in Electric Switehes, of which the following
is a specification.- ,

This invention relates to electric switches,
and has particular reference to electric
switches wherein the switch arms are mount-
ed on pivot-studs and are movable in the arc

of a circle.
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“The invention has for its object to improve
the construction of the switch in several. par-
ticulars, as follows:—to provide an im-

5 proved switch-arm which may be cheaply

manufactured yet is strong, durable and effi-
clent; to provide means for exerting a
uniform pressure on the switch-arm at all
points about the pivot-stud, thereby pressing
said switch-arm against the head of the
pivot-stud or other abutment which is pro-

vided for it with a firm, uniform pressure at
all points, in all positions of said armj to

provide a fixed bearing plate for the spring-

5 plate which is employed to exert a uniform

pressure on the switch-arm; to provide im-

proved means for holding the pivot-stud in

fixed position with respect to the base; to
construct the parts of the switch in such
manner that they may be assembled inde-
pendent of the base to which they are subse-
quently attached, and the pressure on the

switch-arm properly adjusted, so that when

subsequently attached to the base said pres-
sure will not be.varied by the attaching
means. . .

Figure 1 shows in front elevation an elec-
tric-switch embodying this invention. Fig.

.2 is a vertical section of the switch shown

in Fig. 1, taken on the dotted line 2—2. Fig.

.8 is a detail of the retaining plate for the
- pivot-stud to be described. Iig. 4 is a detail

[
St

5 taet p

of the spring-plate to be described. Fig. 5
is a detail of the contact-plate which is at-

tached to the hand-lever and which in con-.

junction with said lever forms the switch-
arm. Fig. 6 is a sectional detail- of the
switch-arm “taken on the dotted line 6—6
Tig. 2. Fig. 7 is a side -elevation of the

% pivot-stud. Fig. 8 is a vertical section of an

electric-switch embodying my invention hav-

ing.a modified form of switch-arm. Fig. 9

is a detail of the hand-lever shown in Fig. 8.
a re{)resents the base, and & and ¢ the con-
ngs which are set into the base and

R 8 A\ -
adapted to be engaged by the switch-arm.
Tlie base @ has a hole through it for a pivot-
stud, which latter is made long enough to
extend through said hole. -

The pivot-stud, see Fig. 7, has a circular
or other shaped head d, a cylindrical portion
d’ next the head which is made of lesser di-
ameter than the head, a portion @* next the
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ortion d’ made smaller than said portion -

d’, but which is other than round, and a
screw-threaded shank d?, of a lesser diameter
than the portion d2. The portions ¢’ and d¢*
are herein referred- to as shoulders. The
shoulder @2 may be made cylindrical, of
lesser diameter than the shoulder 4% and
then slabbed off on one side, or it may be
otherwise made other than round. The
switch-arm is' mounted on the shoulder d’
next the head, suitable washers being ar-
ranged on said shoulder at opposite sides of

| said arm, if desired. The switch-arm shown

in Figs. 1, 2 and 6 comprises a hand-lever ¢
and a contact-plate f. .

The hand-lever ¢ shown in said figures
consists of a piece of sheet metal, cut to the
desired shape, and having its edges turned
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over all around it, or nearly so, as repre- .

sented at ¢’, Fig. 6, to stiffen it and give its
edge a rounding finish. A knob ¢* is at-

-tached to the lever at its end. The contact-.

plate f, see Fig. 5, consists of a piece of sheet

spring metal cut to the desired shape and

having a projection 7 struck up from it
which is disposed at a right angle to the
plate. This projection is arranged to cnter
the space between the overturned edges of
the lever ¢ and is of proper width to fit said

-space. Both the lever ¢ and.contact-plate.

have a circular hole at one end of suitable
size to enable them to fit' upon the cylin-
drical shoulder d’ of the pivot-stud. When
the parts are assembled the contact-plate is
held in engagement with the lever, and-as
the projection on said plate enters the space
between the overturned edges of said lever,

said plate will be moved by said lever and

as sard plate is not attached to the lever it
is free to move independently thercof, so
that its inherent spring action may be util-
ized for its entire length. By making the
hand-lever in this manner it may be cheaply
manufactured, is very strong and durable,
and provides, withont additional ‘expense,
for connecting the contact-plate with it. -
Referring to Figs. 8 and 9, the switch-arm
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: coxisi"sts 6f a hand lever #and a cont-act-plate

#. The hand-lever is struck out of sheet
metal of suitable thickness and its edge is

- finished, and it has a small hole #* through
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-shown in Figs. 1, 2, 3 and 6.

it, and the contact-plate has a projection #*

which enters said hole when the parts are

assembled. This alternative form of switch-
arm may be employed in lieu of the form

A spring-plate g, see Fig. 4, preferably of
circular form, has a center hole through it

adapting it to be placed upon the shoulder ]

d’ of the pivot-stud. The spring-plate is
made as a disk having radially extended
spring - fingers, such. a spring - plate being

" gometimes called a spider-spring. The cen-

tral portion or crown of the spring-plate is
flat and the radial fingers are arranged to

~ occupy ‘positions oblique to the plane of the
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- of the pivot-stud, hence is coextensive there-
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" pivot-stud, so that said switch-arm is pressed .
‘against the head of the
- abutment which is or may be
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central portion or'crown. The diameter of
the central portion or crown is approxi-
mately the same as the diameter of the head

with. ‘The spring-plate is arranged on the
shoulder d’, with its crown or central por-
tion next the switch-arm or a washer, if a

" washer is employed. This form of spring

exerts a strong yet yielding pressure upon

the switch-arm and possesses the important.
-advantage of exérting ‘a_uniform ‘pressure

uporr the switch-arm at all points about the

‘pivot-stud or other
‘ rovided for
it with a uniform pressure at all points and
in all positions it may occupy. The switch-
arm is thus not only firmly held but is pre-

_vented from wabbling on the pivot stud in

all its different positions apd furthermere
requires the same force to move it. .

. The retaining-plate A4 for the pivot-stud,
see Fig. 8, is arranged on the shoulder a*

thereof. It conmsists of a flat plate of circu-

“ lar or other form, having an other than
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round center hole of a shape corresponding

“to the shape of the shoulder d?, so as to
inugly fit upon said shoulder. This’plate'
~ has a

rojection %’ struck up from it or
otherwise formed on it, which is adapted to
enter a hole* in the base.

_ correspondingly shaped shoulder causes said
. _ plate to be non-rotatably connected with the
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pivot-stud, and the projection A’ serves as a
means for engaging the base to prevent the
plate from turning. Said- retaining - plate
therefore holds the pivot-stud in fixed posi-
tion with relation to the base. : When the
parts are assembled the under side of said
retaining-plate erigages the base while its

. upper side presents a flat surface for engage-

<

‘ment therewith of the spring-fingers of the
‘spring-plate, therefore said plate not only |-

acts to hold the pivot-stud but also serves as

‘a bearing plate’ for the spring-plate. The

The other. than
‘round ‘cénter hole -in the plate, fitting the

* 920,835

retaining plate is made larger in diameter

than the spring plate, especially for the pur--

pose of providing a bearing for the spring -

fingers of said spring plate. By. arranging

the spring plate with its crown in engagement .

with the switch-arm and with its spring

fingers in engagement with the retaining -

plate %, a large spring plate and a narrow
switch-arm may be employed. Furthermore,

“the resistance offered by the spring-plate

when’ thus disposed relative to the switch-
arm is greater than if its position was re-
versed and the switeh-arm engaged the outer
ends of its spring fingers. The depth of the
shoulder d* is not greater than the.thick-

ness of the retaining-plate, so that. when the.
assembled the shoulder ¢’ will en-’
gage said retaining-plate. It is desirable to-

parts are

assemble the parts thus described ' before

 mounting them on the base. @, so that the
pressure on the switch-arm may be adjust--

ed with due care. To accomplish this result
‘a nut ¢ is turned on the screw -threaded
shank of the pivot-stud, and is brought to
bear against the retaining-plate 4, and forces
said retaining-plate firmly againhst the end
of the shoulder 4’.. This nut-is counter-
bored at ihe:side adjoining the retaining-
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plate to veceive the end of the shoulder -

d?,in case said shoulder should project
through the hole -in said. retaining - plate

when “the retaining-plate is forced against -

‘the shoulder d’, and into position to com-.

press the spring-plate. To connect the -

“assembled parts thus described to the base in.

such manner that the attaching-means will

not- act to vary the pressure on the switch

arm the screw-threided shank of the pivot-

stud is extended through the hale in the base
“and a nut § is turned on. the screw-threaded
énd of said stud which engages the bottom-

of the base. By turning up this nut the re-
taining-plate will be brought into firm en-
gagement with the base and held in such po-
sition, without altering the pressure on the
switch-arm, and the circuit wire connection
can be made without disturbing or revolv-
ing the stud. d. The base Will%

with a recess for the nut 4, so that the.re-
taining-plate may be brought into direct
contact with it and a hole will be provided
for the projection A’ of plate 4. As the
parts are assembled: before being attached to.

the base they cannot be removed except in-

assembled condition, hence their relative po-

ot

e provided *

—

sitions cannot be changed after they have -
been attached to the-base, so that the adjust- -

ment having once been made is at all times
preserved. ‘ -

Having thus described my invention, what

T claim as new and desire to secure by Let-

ters Patent is:+—

1. In an electric-switch, a switch—a_r‘m éom_-. '
posed of a hand-lever having overturned’
‘edges, and a contact-plate having a projec-.
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i arranged on said
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tion whieh enters the space between the over-
turned edges of said lever, substantially as
described. ' SR

9. In an eleetric-switch, a switch-arm com-
pesed of a hand-lever having overturned
edges, and a_contact-plate having an inte-

grally forined ear which enters the space be--
tween the overturned edges of said lever,.

substantially as described. ‘

3. In an cleetric switch, & switch-arm com-
posed of a hand-lever having a recess.at a
point intermediate its length, and a spring-
acting contact plate having a projection at a
point_ intermediate its length which enters

nicl recess but which is not connected with-

the lever whereby said plate is movable in-
dependently of said lever m a direction to-
ward and from the lever and its inherent
spring action may be utilized for its entire
length, and means for holding said lever

and plate assembied and for pivotally sup-

porting them, substantially as described.

4. In an electric switch, a pivot stud hav-
ing a circular head, a switch-arm arranged
on <aid stud next the head, a spring plate
comprising a flat crown and a plurality of
radially extended spring fingers arranged
obliquely to the plane of the crown which is
arranged on said stud with its flat crown
next the switch-arm, a removable bearing-

plate also arranged on said stud next the

spring-plate which is made larger in diame-
ter than the spring-plate, to be engaged by
{he spring fingers thereof, and means for
moving said bearing-plate along on the stud
to compress the spring-plate and hold it
compressed, substantially as described.
5.-Tn an electric switch, a pivot stud hav-
ing a circular head, a switch-arm arranged
on said stud next the head; a spring plate
comprising a flat crown and a plurality of
radially extended spring fingers arranged
obliquely to the plane of the crown which
stitd with its flat crown
next the switch-arm, a removable retaining-
plate non-rotatably mounted on said stud
next the spring-plate which is made lavger
in diameter than the spring plate and its
upper side is engaged by the spring fingers

thereof, and its under side has a projection
- adapted

to enter a recess in the base, and
means for moving said retaining-plate along
on the stud .to compress the spring-plate
and hold it compressed, substantially as de-

> geribed.

6. In an electric switch, a-pivot stud hav-

ing a head, two reduced portions, and a-

serew-threaded shank, a switch-arm arranged
on a reduced portion of said stud next the
head, a spring plate arranged on said stud
next the switch-arm, a bearing plate -ar-
ranged on another reduced portion of said
stud next the spring plate, and a nut ar-
ranged on the screw-threaded portion of
said stud which presses the bearing - plate
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against a shoulder formed at the junction

of the two reduced portions, and compresses -

the “spring-plate, -and means for. attaching
the parts-thus assembled to.a base, substan--
tially as described. '

7. In an electric switeh, a pivot stud hay-
ing a head, two reduced portiens, and a
screw - threaded shank, a. switch-arm ar-
ranged on a redueed portion of Said stud
next the head, a spring-plate arranged on
said stud next the switch-arm, a retaining-
plate arranged on another reduced portion
of said stud next the spring-plate having a
projection on its under side adapted to enter
a recess in the base, and a nut arranged on
{he . screw - threaded portion of said: stud
which presses the retaining-plate against a
shoulder formed at the junction of the two
reduced portions and compresses the spring-
plate, and means for attaching the parts
thus assémbled to the base, substantially as
described. B ‘

8. In an electric switch; a pivot stud hav-
ing a head, a circular reduced portion, an
other than circular reduced portion and a
serew - threaded: shank, a switch-arm. ar-
ranged on the circular reduced portion of
said stud; a spring plate also arranged on
the circular reduced portion of said stud
.next the switch-arm, a retaining-plate ar-
anged on the other than circular portion
of said stud next the spring-plate having a
projection on its under side adapted to enter
a recess in the base, a nut arranged on the
serew-threaded shank of said stud which
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presses the retaining-plate against a shoul- "

der formed at the junction of the two ve-
dueed portions and compresses the spring-
plate, ind means for attaching the parts
thus assembled to the base, substantially as
deseiibed.

9. In an cleetrie switehy a pivot stud hav-
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ing a threaded shank, a switch-arm movably. -

mounted on said stud; a spring-plate on said
stud engaging said arm, a removable bear-
ing plate on said stud engaging said spring-
plate, a nut turning on the threaded shank
of said stud for moving said bearing-plate
along on the stud o compress the spring-
“plate and for holding the parts assembled
with the spring-plate compressed, and means
for attaching the assembled parts to a base,
substantially as described. '

10. Tn an electric switeh, a pivot stud hav-
ing a screw-threaded shank, a switch-arm -
movably mounted on said stud, a spring-
plate on said stud engaging said arm, - a
removable retaining- plate non-rotatably
mounted on said stud engaging said spring-
plate having a projection on its under side
adapted to enter a recess in the base, a nut
on the screw-threaded shank of said stud for
moving said retaining- plate along on the
stud to- compress the spring-plate and for
holding the a_fores:\id parts assembled with
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the spring-plate compressed, and means for
attaching the assembled parts to a base, sub-
stantially as described. -

11. In an electric-switch, a pivot-stud, a

switéh - arm movably mounted thereon, a
spring-pressure device mounted on said stud
adapted to exert.its pressire on said switch-

arm, and means, movable along on said stud
for compressing said spring-pressure device

10 and for holding the parts assembled with

the ‘spring-pressure device éompressed, and’
means for attaching the assembled parts to
a base, substantially -as described.

. In testimony whereof, I have signed myv‘

name to this specification, in the presence of
two subscribing witnesses.
- NATHAN H. SUREN.
Witnesses: . :
J. A. Aeporr, .
W L. THOMPSON.



