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This invention relates to an. electric switch.
More particularly it relates to the tumbler type
of electric snap switch and may be made either
as a single pole, double pole, three way or other

5 common type of switch. .

It is an object of my invention to make an elec-
tric switch of as few and as simple parts as possi-
ble and at the same time have the live parts posi-
tively insulated from other metallic parts of the

10 device. -

Another object of my invention is to provide a
tumbler type of electric snap switch in which the
contacts are shielded from the snap or switch op-
erating mechanism in order that an arc may not

15 play into the mechanism.

Another object of my invention is to provide an
improved construction of a tumbler type of elec-
tric switch in which arc quenching means such
as cooling surfaces are provided adjacent the ares

20 in which the separating of the fixed and movable
contacts takes place.

Another object of my invention is to provide
an improved form of handle mounting for a
tumbler switch which will be easy to assemble

28 and: inexpensive to construct.

Another object of my invention is to provide a

handle mounting for a tumbler switch in which

the rocking movement of the operating lever is

limited by the mounting itself.

30 Other objects and advantages of my invention
will become apparent as it is described in connec-
tion with the accompanying drawing:

In the drawing

Pigure 1 is an exploded view of a tumbler elec-

35 tric snap switch constructed according to the
principles of my. invention.

. Pigure 2 is a longitudinal vertical section view
taken along line 2—2 of Figure 3, of the tumbler
electric snap switch of Figure 1 when assembled.

40 Pigure 3 is a plan view of the interior of the
switch casing illustrated in Figures 1 and 2 and
showing the contact carrying cradle in position
and the snap operating means removed.

Pigure 4 is a transverse vertical section view

46 taken along line 4—4 of Pigure 3.

Referring to the drawing, it will be noted that
the switch parts are mounted within a hollow
eight-sided prismatic insulating casing 19, which
has a solid bottom formed integrally with the

50 sides of the casing and an open top for insertion
of the switch parts. This casing may conven-
iently be made of molded insulating material.
One pair of parallel walls 18a and 10b of this
‘casing are substantially longer than the other

56 walls of the casing, thus giving the casing an

- tion, such as 20a, with rounded corners.

(CL 200—67)

elongated shape. Each of the remaining walls
10c, d, e, g, i, and k are or may be of approxi-
mately the same width and may form three-faced
-opposite end walls of the casing. The end walls
{0c, e, g and k have passages cut through them 5
to the interior of the casing adjacent the bottom
for wire terminals 12¢, 12e, 12¢ and. 12k which
have terminal screws threaded into them in a
conventional fashion. These wire terminals may
consist of sheet metal stampings, with portions
which may fit into slots formed in the interior
of the casing adjacent the end walls 10c, e, g and
k. 'The wire terminals 12¢c and i2e. may have
fixed switch contacts 14 and 16 formed integrally
therewith or permanently attached thereto lying
along the interior of the side walls 10b and 10a
adjacent the bottom of the switch casing. These
fixed contaets may be in the form of thin fingers
with enlarged ends with which the ends of iden-
tical resilient bridging contacts I8 and 20 here-
inafter described, may engage. The wire termi-
nals 12¢g and 12k at the opposite end of the cas-
ing may have fixed contacts 22 and 24 formed
integrally’ therewith or permanently attached
thereto and lying along the interior of the side
walls 10a and 10b adjacent the top of the switch
casing in position to be engaged by the other
ends of the bridging contacts 18 and 20.
The bridging contacts 18 and 20 may consist
of resilient sheet metal stampings having the 30
form illustrated in PFigure 1, the bridging con-
tacts have an enlarged rectangular central por-
In this
.central portion there is provided a rectangular
aperture for the reception of a lateral extension
-upon the side of a contact carrying cradle as will
be hereinafter more fully described. A pair of
arms, such as 20b and 20c¢, extend from opposite
sides of the central portion of each bridging con-
tact toward the ends of the switch casing and are
provided with enlargements on their ends form-
ing contact surfaces for engagement with the sta-
tionary contacts at opposite ends of the switch.
Preferably the arms (20b, 20¢) are bent out of
the plane of the central portion (20) toward the
side walls of the switch casing in order to provide
spring pressure as the bridging contacts engage
the fixed contacts of the switch. . ,
It will be noted that the bridging contacts must
necessarily move in a plane close to the inner
surfaces of the side walls 10z and 10b of the
switch casing in order that they may engage with
the fixed switch contacts which lie flush against
these inner surfaces of the casing walls. .
The bridging contacts 18 and 20 are mounted 55
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0 Jmay effect an arc quenching action upon any -
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» contacts.

2

upon a cradle of insulating material designated
‘generally by the numeral 30, This cradle com-
prises a pair of parallel octagonal side walls

'80a and 30b which are joined together interiorly

by a U-shaped web 30w, as may be seen best in
Figure 2, forming a pocket 30p between the
side walls of the cradle intoc which ‘snapping
mechanism for the switch may fit. There are

provided on the outside surfaces of the side walls’

of the cradle in a central position, rectangular
extensions 30e of the same size and shape as the
apertures in the central portions of the bridging
contacts so that the bridging contacts may be
slipped on the extensions and will move with the
cradle as it rocks. In the top and bottom sur-
faces of the contact supporting extensions ad-

Jacent the juncture of the extensions with the

side walls of the cradle, there are provided shal-
low slots of a width approximately equal to the
thickness of the bridging contacts. Into the slot
at the bottom of each contact supporting exten-
sion the portion of the bridging contact around
the botiom of the rectangular aperture is fitted,
and into the slot in the upper edge of the contact
carrying extension the edge of the bridging con-
tact adjacent the top of the rectangular gperture
is forced by deforming or pressing down that
edge into the slot. If desired, a narrow section of
the upper portion of the bridging contact above
the rectangular aperture may be punched out
leaving a narrow strip or weakened section of
metal between the opening 20r thus formed and

‘the larger rectangular aperture, and the edge of

this section may be readily forced down into the
slot just below it. In this manner the resllient
bridging contacts may be permanently attached
to the cradle. ’

" For mounting the cradle in the switch casing,
there are provided on the sides of the cradle
trunnions 30¢ extending beyond the contact sup-
porting extensions 80e. These trunnions; fit into
bearing recesses (0r formed in the top edges of
opposite sides of the inner surfaces of the walls
10a and 10b of the switch casing.

Preferably the width of the contact carrying
cradle is proportioned with relation to the switch
casing so that the side walls of the cradle will be
closely adjacent the side walls of the switch cas-
ing, in order that the cool surfaces of these parts

arc created by the disengagement of the fixed

-and bridging contacts of the switch.

To.assist this function, portions such as 30s, of
the outer surfaces of the switch cradle adjacent
the ends of the bridging contacts may be extended
beyond the walls of the cradle toward the casing
walls. These.extensions 30s may lie at the sides
of the bridging contacts which are last to leave
the stationary contacts as illustrated, or may sur-
round entirely the enlarged ends of the bridg-
ing contacts. In elther case the portions beside
the enlarged ends of the contacts will extend
closer to the side walls of the casing than’ the
portions of the cradle directly beneath or, in other
words, on opposite sides of the contacts from the
side walls of the casing. Thus, in a sense, the
side walls of the cradle may be considered as
having recesses or pockets 80r for the bridging
Also in either case there will be a re-
duction in space between the cradle and the walls
of the casing and any arc drawn into the reduced
space will come more intimately into contact
with the cool walls and be quickly snuffed out.

The switch is operated by a hand lever 40 which
iz pivotally mounted in & manner to be herein-

2,156,989
after more particularly described. This hand

lever 40 extends from the switch casing in a con-
ventional manner so as to be engaged by the hand
of the person operating the switch. A portion of

‘the hand lever extends within the switch casing

and has attached to it one end of a coil compres-
sion spring 50, the other end of which presses
against the bottom of the U-shaped web 30w of
the switch cradle. The-cradle may convenlently
have formed in its bottom a semicircular nub 30n
to assist in the positioning of the spring 80.

" A cover plate 52 of sheet insulation stamped
into similar shape to the top of the switch casing
is positioned over the top of the switch casing and
is provided with an opening 52a in its center for
the switch operating lever 40.

The operating lever #0 of the switch bhas an
enlarged central portion #0a of substantially cy-
lindrical shapé which is provided with a trans-
verse passage 40p of uniform cross section
through its length. 'This passage is narrow at its
central portion but its width increases towards

its ends, thereby giving the passage the appear-

ance somewhat like that of opposed segments of

‘a circle whose apexes overlap. The shape of this

pessage may be readily ascertained from an in-
spection of Figures 1 and 2 of the drawing.

The narrowest portion of the passage 40p is
approximately equsal to the width of a flat rec-
tangular pivot bar 45 which passes through the
passage and has its ends extending across the
aperture 52a of the insulating plate 52 as the
bar lies upon the plate 52. Lying on the plate
52 and across the ends of the bar 45 is a metallic
top plate 60 of similar shape to the insulating
plate 52. This top plate is held in position by a
pair of screws 62 which pierce the insulating
switch casing from back to front and take into
screw threaded apertures 680a at opposite ends of
the top plate. Preferably this metallic top plate
has aligned rectangular portions pressed from

it on opposite sides of the lever opening to form

seats for the ends of the pivot bar 48 so that the
pivot bar may be clamped permafently in posi-
tion between the top plate 80 and the insulating
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cover 52 to form a fixed pivot for the operating .

lever 40. .
From the foregoing it will be apparent that
as the operating lever #8 is moved from left to
right and vice versa, the opposed 'surfaces of
‘the passage 40p engage with opposite sides of the
pivet bar in the two extreme positions of the
operating lever to limit the rocking movement

" of the operating lever. without the necessity of

the operating lever engaging any other portion
of the.switch casing or mechanism. It may also
be observed that this novel form of mounting
for the operating lever is inexpensive to manu-
facture and may be assembled with the greatest
ease as the switch parts are put together. It
may further be observed that upon rocking of the
switch lever between its extreme positions, the
line of action of the switch spring 50 moves
through a dead center position, in the conven-
tional manner of toggle switches, to cause the
cradle to rock back and forth on its trunnions
30t and thereby cause engagement and disen-
gagement of the bridging contacts from the sta-
tionary switch contacts with a snap action. The
tension of the switch spring tends to hold the
operating lever and switch contacts in closed
or open position in the usual manner of tumbler
switches and it also tends to hold the cradle
trunnions in their bearings."

70

By reference to the drawing, it may be seen 18
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drical posts 10p which extend up from the bottom

-of the switch casing. As the switch cradle rocks

from one position to another, the web 38w abuts
these posts 10p to limit the travel of the cradie
when the bridging contacts are engaged with
the stationary switch contacts. It may thus be

_seen that all the metallic non-current-carrying

. parts of the switch are insulated from the live

10

parts of the switch, that is to say, the switch

- contacts and- terminals are insulated from the

15

snap mechanism, top plate, pivot bar and secur-
ing screws in a positive fashion by the cover
plate 82, the posts 10p and the sides 30a, 30b
and web 30w of the switch cradle. I have there-

- fore provided a switch which is not only positive
" in operation but which is more efficient in arc
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quenching and in guarding against arcs inter-
playing among the non-current-carrying parts
of the switch, than devices for a similar purpose
in the prior art.

Many modifications within the scope of my
invention will occur to those skilled in the art,
therefore I do not limit the invention to the

_specific embodiment illustrated.

I claim: : ‘

1. In an electric snap switch an insulating
casing, fixed contacts adjacent one -side wall of
the casing, a one-piece cradle of insulating ma-
terial having trunnions supported in the side
walls of sald casing, a bridging contact carried
by said cradle, said cradle having portions. be-
side the ends of said bridging contacts extending
more closely to the side walls of the casing than
the portions of the cradle directly beneath said
ends, and. mechanism engaging said cradle for
tausing disengagement of said ﬂxed and bridging
contacts with a snap.

2. In an electric snap switch, an insulating
casing, fixed contacts adjacent one side wall of
the casing, a one-piece cradle of insulating ma-

terial having trunnions supported in the side -

walls of said casing, a flexible bridging contact
permanently attached to said cradle by deform-
ing a portion of said contact, said cradle having
portions beside the ends of said bridging contacts
extending more closely to the side walls of the
casing than the portions of the cradle directly
beneath said ends, and mechanism engaging said

cradle for causing disengagement of said fixed

and bridging contacts with a snap.
3. In an electric .snap switch, an insulating

casing, fixed contacts adjacent one side wall of.

the casing, a cradle of insulating material having
trunnions supported in the side walls of said cas-
.ing, a bridging contact mounted on said cradie,
and mechanism engaging with said cradle for
moving sald bridging contact out of engagement
with said fixed contact with a snap motion, said
cradle having a side wall shielding said snap
mechanism from said contacts, said side wall of
said cradle being parallel and adjacent to the

'side wall of said casing and having portions

beside the ends of said bridging .contacts ex-

o5 tending more closely to the side walls of the

70
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casing than the portions of the cradle directly
beneath said ends of said bridging contact when
the bridging contact is engaged with said ﬁxed
contacts.

4. Ina snap switch, an insulating casing, fixed
contacts adjacent a side wall of said casing, a
. one-piece.insulating cradle having trunnions sup-

ported in the side walls of sald casing, a resilient

bridging contact mounted on said cradle, said
cradle having a side wall parallel to and spaced

3,156,080
"that the securing screws 82 are encased in cylin-

'3

"narrowly from the side wall of said casing, said

side wall of the cradle being recessed for the
accommodation of the ends of said bridging con-
tact while said bridging contact is engaged with

,said fixed contacts, whereby the adjacent faces
of said casing and cradle may be more closely

spaced and may exercise a substantial arc
quenching effect, in combination with mecha-
nism for moving said bridging contact with a
snap action, and an apertured hand lever for

" operating said snap mechanism, a bar passing
through said aperture, a plate and means to

secure said plate on said casing with the ends
of said bar between the plate and the casing
whereby said bar forms a fixed pivot for said
lever.

5. In a snap switch, an insulating casing, fixed
contacts adjacent a side wall of said casing, an
insulating cradle having trunnions supported in
the side walls of said casing, a resilient bridging
contact mounted on said cradie, said cradle hav-

10

15

ing a side wall parallel to and spaced narrowly '

from the side wall of said casing, said side wall

- of the cradle being recessed for the accommo-

dation of the ends of said bridging contact while
said bridging contact is engaged with said fixed
contacts, whereby the adjacent faces of said cas-
ing and cradle may be more closely spaced and
may exercise a substantial arc quenching effect,
in combination with mechanism for moving said
bridging contact with a snap action, and a hand
lever for operating said snap mechanism, said
lever being provided with a transverse passage,
& bar passing through said passage, a plate and
means to secure said plate on said casing with
the ends of said bar between the plate and the cas-
ing whereby said bar forms a fixed pivot for said
lever, said passage in said lever being elongated

and having opposed surfaces engaging, opposite '

sides of said bar, as said lever is rocked, to limit
the rocking movement.

‘6. A cradle for an electric tumbler snap switch
adapted for pivotal movement within an insulat-
ing switch casing, said cradle being of insulating
material and having a side plate with a non-cir-
cular lateral extension, said side plate extending
in a plane perpendicular to the axis of. said piv-
otal movement, a contact member stamped from
sheet metal and having an aperture for reception

. of said extension and of the same size and shape

as said extension and means for holding said con-
tact on said extension.
7. In an electric tumbler switch, an msulatmg

- casing, fixed contacts mounted in said casing,
an insulating cradle pivotally mounted in said .

casing and having a side plate with a non-cir-
cular lateral extension thereon, said side plate
extending in a plane perpendicular to the pivotal
axis of the cradle, a bridging contact member
stamped from sheet metal and having an aper-
ture of the same size and shape as said extension
for reception of said extension, means preventing
said bridging contact from moving off said ex-
tension when said cradle is mounted in said cas-
ing, and means to move said cradle with a snap.

8. In an electric tumbler switch, an insulating
casing, switch contacts and snap mechanism
within said casing, a lever for operating the
switch, said lever having an elongated transverse-
ly extending passage therethrough whose width
increases from its center towards its ends, a flat
bar extending thro‘[lgh said passage, a.plate en-
gaging with said casing.¢ and the ends of said bar
and having an aperture. for said lever and means
securing said plate to said casing. -

6
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9. In an electric fsna.p switch, an insulating
casing, pairs of fixed contacts, mounted at oppo-
site ends of said casing, & cradle having trun-
nions mounted in the side walls of said casing,

bridging contacts mounted adjacent opposite
outside surfaces of said cradle for bridging the

fixed contacts at opposite ends of the casing, and -
snap mechanism engaging said cradle centrally-

for moving it with a shap action, said cradle hav-
ing parallel side walls parallel and closely adja-
cent to the side walls of the casing to shield the
snap mechanism from the contacts and to ex-
ercise an arc quenching effect during the sepa-
rating of said fixed and bridging contacts, and
a swif.ch—operating lever having an elongated
passage extending transversely through it, a flat
bar passing through said passage, and a metal
plate overlying said bar and overlying the top of
said. casing, and means to secure said plate and
ber in position on said casing.

10. In an electric snap switch, fixed and mov-
able contacts, means for causing contact engage-
ment and separation including an operating lever
having an elongated aperture through it, a flat
pivot bar passing through said aperture and en-
gaged on opposite sides by opposing surfaces of
sald aperture, as said lever is rocked, tc limit the
rocking movement of the lever, & plate overlying
the ends of said bar, and means to hold said bar
and plate in fixed relation.

11. In an electric snap switch, fixed and mov-
able contacts, means for causing confact engage-
ment and separation including & switch operat-
ing lever having an elongated transversely ex-

2,156,089

tending passage through it, an insulating plate
having an opening for said lever, a flat pivot bar
passing through said passage and engaged on op-
posite sides by different opposed surfaces of said
passage as said lever is rocked to limit the rock-
ing movement of said lever and a metal plate
overlying said cover plate and overlying the ends
of sald bar, and means securing said metal plate
and said cover plate together with the ends of
sald bar between said plates.

12. In an electric snap switch, fixed and mov-
able contacts, means for causing contact engage-
ment and separation including a switch operat-
ing lever having an elongated transversely ex-
tending passage through it, an insulating plate
having an opening for said lever, a flat pivot
bar passing through said passage and engaged
on opposite sides by different opposed surfaces of
said passage as said lever is rocked to limit the
rocking movement of said lever, a metal plate
overlying said insulating plate and overlying the
ends of said bar, and means securing sald metal
plate and said insulating plate together with the
ends of said bar between said plates, said metal
plate having portions pressed out of it forming
seats for said bar ends.

13. In an electric switch comprising an insulat-
ing casing, a switch operating lever extending
into said casing and having a fransversely ex-
tending elongated passage whose width increases
from its center towards its ends, a flat bar ex-
tending through said passage, and means to se-
cure said bar to said casing.

GEORGE A. JOHNSON.
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