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This invention relates to elecirical eontrol
devices such as combpined switches and rheostats,
and refers more particularly to improvements in
switch inechanisms for such devieces.

While combination electrical conirols of this
nature have many uses, their compactness makes
them particularly well suited for use in small
radio receivers for controlling both the power
supply and volume from a single operating shaft.

One of the main objectives of this invention,
however, is to provide a conirol instrumentality
of the character described with a switch espe-
cially designed for use with aufomobile radio re-
ceivers. These receivers are supplied with power
irom the storage battery of the automobile, which
provides a low voltage source capable of accom-
modating heavy power loads; and the power
switches for such receivers thus must be buili
for low voltage, high current service.

Conditions peculiar 1o such service are that
the power switch can be easily subjected to heavy
overload current by a momentary shori across
the storage battery during installation or servic-
ing.

Consequently, the switch of this invention is
provided with heavy low resistance coubacts ca-
pable of withstanding heavy overloads; and it is
another objective of this invention to provide the
switch with operating inechanism by which sub-
stantially uniform low resistance contact pres-
sure of a high order is maintained whenever the
switch is closed.

Since more and more of the later model auto~
mobpiles are being equipped with instruments hav-
ing lights controlled by a rheostat to enable regu-
jation of the brightness of the instrument lights,
it is also an object to provide the switch of this
invention with a second set of cooperating sta-
tionary and movable contacts for governing op-
eration of the pilot light of the radio receiver, to
enable the pilot light to be connected in the
circuit coniroiled by the rheostat for the other
instrument lights. This, of course, introduces
other problenis which chiefly concern the main-
tenance of constant low resistance across two sets
of stationary contacts in the switeh in its closed
position; and it is a further object of this inven-
tion to provide an improved double pole single
throw switch mechanism particularly suited for
use with small automocbile radio receivers, and
which assures an adequate balanced contact
pressure between the movable contacts and their
cooperating stationary contacts in the closed
position of the switeh, to thus achieve minimum
resistance in the two switch circuits at all times,
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Still another object of this invention resides in
the provision of a simplified snap switch having
a contact carrier substantiaily loosely received in
the switch casing and seli-aligning with respect
to the stationary switch contacts. }

Another object of this invention resides in the
provision of an improved single throw double
pole snap switch of the character described
wherein the contact carrier has its movable con-
tacts connected thereto at obposite sides of the
iriving connection between the carrier angd the
means for snapping the same to its switch ¢losed
position so as to assure equalization of pressure
between the movabie contacts and their cooperat-
ing stationary contacts in the switch~closed posi-
tion.

A further object of this invention resides in the
provision of an improved and simplified manner
of snapping the contact carrier to and from its
switch~closing position.

With the above and other objects in view,
which will appear as the description proceeds,
this invention resides in the novel construction
and arrangement of parts substantially as here-

5 inafter described, and more particuiarly defined

by the appended claims, it; being understood that
such changes in the precise embodiment of the
hereinafter disclosed invention may be made as
come within the scope of the claims.

The accompanying drawings illustrate two
complete exampies of the physical embodiments
of the invention construcied in accordance with
the best modes so far devised for the practical
application. of the principies thereof, and in
which:

Figure 1 is a view partly in side elevation and
partly in section illustrating s combined switch
and rheostat embodying one form of this inven-
tion;

Figure 2 is 4 cross sectional view taken through
Figure 1 along the plane of the iine 2—% with
portions of the rheostat housing broken away
to show the mechanism inside the switch housing,
and with the switch in open position;

Figure 3 is a view similar to Figure 2 looking
into the open end of the switeh housing but
showing no part of the rheostat housing, and
llustrating the switch in closed position;

Figure 4 is a cross sectional view through Fig-
ure 1 taken along the plane of the line 4—& and
showing the switch mechanism from the closed
end of the swiich housing, with the switch in
open position; ‘

Figure 5 is a eross sectional view taken through
Figure 2 along the plane of the line 5--§;
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Figure 6 is a group perspective view showing
the contact carrier and contacts thereon, and
the switch casing, but with these parts sepa-
rated; portions of the side wall of the switch cas-
ing being broken away o {llustrate the arrange-
ment of stationary switch contacts;

Figures 7, Ta and Tb are somewhat diagram-
matical seciional views taken along the line
17 of Figure 5 and showing the manner in
which the switch is operated;

Figures 8 and 9 are views similar to Figures
2 and 3 but showing switch-open and switeh=
closed positions respectively in a slightly modi-
fied form of the switch; and

Figure 10 is a ¢ross sectional view taken
through Figure 7 along the plane of the line
10—19.

Referring now more particularly te the ac-
companying drawings in which like numerals

indicate like parts, and especially to that form

of the invention illtstrated in .Figﬁr'es 1 1o 6,
shpliisive, the numerals § and 8 designate the
Switeh and rheostat components respectively of
a combined switéh and volume control instru-
mentality such &s is particularly suited for use
with sinall radio receivels, and especially auto-
thobile receivers. Both the §Witch and the vol-~
iithe control are operated by a common shait 1.

The housing meéans for the combined instru-

shentality inelades front and back walls § and !

q2 regpectively and ah interinediate wall, 1
spaced substantially rhidivay between the front
anid back walls and Which acts as a partition
wall 10 sePbarate the housing means nto a front
housing Section 12 1A Which the volume contrel
mechsnism (not shown) is received, and a Tear
FHousing ssétion 13 i which the switch mecha-
fhisth 14 of this invehtion 15 contaihed. Actually
ihe housihe Iedns is comprised of two cup-

shaped casings, one for the volime control ahd 4

onie for the switeh imechanism, with the open end
of the switch housing abutting the partition wall
11 provided by the botota 6f the volume control
housing, $o that the switch {5 ¢arrled on ‘the

back of the voluthe control. Sifice the side W'alik :

of ‘the two housihi® sections substaiitially aligh,
they foim, in éffect, a conitintiots cylindrical
Wwall shelosing the tWo instruments.

The manfer in ‘whish the rear housing section

15 sectited to the front housihg section is more or

less ¢onventional in that it comprises a plurality
of eats (§ projecting forwardly from the side wall
17 at the open end of the switch housihg and

passing through perforations in the back wall il

of the volume control housing, the ears {3 being i

YiFned over against the front face of the wall
{1 to sesure the switch housing to the volume
conitol housirig with the rim at the open end
of the switech housing tightly engaged against
‘the back side of the wall {I.

Thizs manner of confiecting the two housing
wections together ihechanically also serveés to
‘connect them electrically; while the partition
wall 1 acts as ah electrical shield between the
volime control and switch mechanisms.

As is customary in instrumentalities of ‘this
pature the operating shaft is rotatably carried
by the front wall § of the housing ineans ahd
projects coaxially therethrough inté the interior
of the front housing section containing the vol-
ume control mechanism to operate the saihe. As
Wwill appear in greater detail hereinafter, the
inner end of the operating shaft teriminates short
‘of the partition wall 11 and has a driver 8 fixed
thereto for operating the switch mechanism.
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The end wall 10 provided by the bottom of the
switch casing or rear housing section comprises
o flat disc of insulating material and serves as
the terminal head of the switch. It is fixed in
position on the switch casing by being confined
between g flange 21, turned inwardly from the
rear end of the side wall {7 of the switeh casing,
and a series of indentations 22 in the side wall
in line with the ears 16 and which overlie the
inner or front face of the terminal head. An-
other indentation 23 in the side wall at its ex-
treine rear enters a notch 24 in the edge of the
terminal head to hold the same against rotation.

At its open end, Which is closed by the partition
well 11 upon attachment of the switeh casing to
the back of the volume control housing, the
side wall 11 of the switch casing is indented out-
wardly to provide opposed sockets 28 which open
inwardly toward one another along a line ex-
tending across the switch housing a short dis-
tanice to oné side of the center of the housing.
These sockets are mmore or less v-shaped and
their apexes extend longitudinally from the ex-
treme front or rim of the side wall {7 rear-
wardly to a point lintermediate the rim and
teriminal head (8: and at these points the in-
dehtations are sheared from the side wall to
provide Shoulders or abutments 27 on the side
Wall facing the open end of the switch casing
and redially inwardly of theé apexes of the V-
shaped hotches.

These sockets or notches 26 pivotally receive
the opposite ends of a spring actuating blade 28
to hold the blade edgewise with respect to the
terninal head 10 and in & position extending
transversely zcross the switeh housing. At the
ends of the blade, its bottom edge 38 seats on the
shoulders 27 at the inner ends of the sockets to
hold the blade spaced from the terminal head.

The partition wall {1 afforded by the back of
the volume control housing extends across the
outer ends of the sockets to overlie the ubper
edges 31 of the extremities of the sprihg blade
to thus cooperate with the shoulders 27 in main-
taihing the blade in its proper position in the
switch housing.

The bottoms of the sockets 26 in which the
extremities of the blade seat are spaced apart
from one another 2 distance less than the length
of the spring blade so that the blade is yieldingly
held with its ihtermediate portion bowed flat-
wise to one side or the other and away from the
stiaight line which joins the apexes of the sock-
ets, as seen in Figures 2 and 3. The resiliehcy
of the blade, however, allows the intermediate
portion thereof to be deflected out of either bowed
sttitude towerd the line joining the apexes of the
sockets and beyond a critical position adjacent

to said line from which the intermediate portion
of the spring blade snaps to its obppositely bowed
position. )

In Figure 2 the intermediate portion of the
blade is shown bowed outwardly away frem the
the center of the switch casing and the line
joining the 2pexes of the sockets. When force
is 'applied to the intefmediate portion of the

blade to move the same inwardly, tending to
gtraighten the blade, it passes @ eritical position

close to the line joining the apexes of the sockets
at which the force built up in the blade is sud-
denly released, causing the intermediate por-
tion of the blade to snzp to its oppositely bowed
attitude, toward the center of the switch casing
‘as seeh in Figtire 3.

The same shap action takes place upcn the
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application of radially outward force to the in-
termediate portion of the blade to reverse its
bowed position shown in Figure 3 and return it
to the bowed position seen in Figure 2.

Motion is imparted to the intermediate por-
tion of the spring blade to carry it beyond its
critical position from either of its bowed attitudes
by the driver 19 on the inner end of the operating
shaft 1. For this purpose the spring blade has an
extension 33 on its front side edge which pro-
jects through an aperture 33’ in the partition
wall 11, elongated in the direction of the length
of the spring blade, with the extension projecting
into the interior of the volume control housing
adjacent to the driver 9.

Driving lugs 34 and 35 on the driver, project-
ing rearwardly therefrom, provide for moving
the intermediate portion of the blade from either
of its bowed attitudes toward and beyond the
critical position at which it snaps to the opposite
bowed attitude. These driving lugs are spaced
circumferentially, and the lug 34 travels in an
orbital path located farther from the axis of ro-
tation of the operating shaft than that of the lug

35. The actuating blade 29 is so mounted rela- ©

tive to the paths of travel of the lugs 34 and 35
that the extension 33 on the blade lies in the path
of the lug 35 in either bowed attitude of the blade,
while the extension 383 is moved into and out of

the path of travel of the lug 34 when the blade :

is snapped respectively to and from its outwardly
bowed position seen in Figures 2 and 7. Conse-
‘quently during rotation of the shaft, the lug 34
passes radially outwardly of the extension 23 to

clear the same when the intermediate portion

of the blade is bowed inwardly toward the center
of the switch housing, as seen in Figures 3
and 7b.

When the blade 29 is in its inwardly bowed

attitude (Figures 3 and 7b) the lug 35 is brought .

into engagement with the extension 23 by coun-
terclockwise rotation of the shaft to flex the
intermediate portion of the actuating blade out-
wardly toward the line joining the apexes of the
blade sockets and beyond the critical position
adjacent to said line at which it snaps away from
the lug 35 to its outwardly bowed attitude seen
in Figures 2 and 7. :

Such counterclockwise rotation of the operat-
ing shaft, of course, is limited to preclude reen-
gagement of the driving lug 35 with the extension
33 after the blade has snapped to its Figures 2
and 7 positions, and this is accomplished by the
engagement of a stop lug 37 on the driver with
one side of a stop 38 provided by an indentation
in the rear portion of the volume control hous-
ing. At the time of such engagement of the
stops, the driving lugs 34 and 35 lie on opposite
sides of the extension 33 on the spring blade,
with the lug 34 adjacent to the outer convex face
of the blade and in position to be brought into
engagement with the extension 33 by clockwise
rotation of the operating shaft bring the lugs to
a position seen in Figure 7.

Consequently, clockwise rotation of the operat-
ing shaft from the position shown in Figure 7
will cause the intermediate portion of the blade
to be flexed inwardly toward the center of the
switch housing by the lug 34, and the interme-
diate portion of the blade will snap to its in-
wardly bowed position seen in Pigures 3 and
Ta after it passes a critical position adjacent to
the line joining the apexes of the blade sockets.
In Figures 3 and 7b the extension 33 on the blade
has been carried o a position inside the path of
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movement of the driving lug 34 to allow furthep
clockwise rotation of the operating shaft for
volume controlling purposes. The stop 38, of
course, allows nearly full rotation of the shaft
and stop clockwise rotation thereof when its op-
Dosite side is engaged by the stop lug 37 on the
driver.

This back and forth snap action of the spring
blade 29 between its oppositely bowed attitudes
is utilized to snap the contact carrier 49 of the
switch back and forth between switeh-open and
switch-closed positions in a manner now about
to be described.

The contact carrier 46 is g fiat dise of insulat-
ing material and has 2 somewhat hexagonal
shape. It is loosely received in the bottom por-
tion of the switch casing in the space between
the terminal head and the rear edge of the switch
actuating blade 29. Slightly off its center, the
carrier is provided with g, rectangular hole 42,
elongated in the direction of the length of the
actuating blade, and into which a lug or driver
43 on the rear edge of the blade loosely projects
to provide g motion transmitting connecticn be-
tween the blade and the contact carrier located
medially of the ends of the blade. The dimen-~
sions of the hole 42 with respect to the driver 43
are such that there is only enough clearance be-
tween the opposite ends of the hole and the ad-
Jacent side edges of the driver as to afford a de-
gree of edgewise rotational motion of the con-
tact carrier about the driver, while substantially
precluding back and forth edgewise motion of
the carrier in the direction of the length of the
actuating blade. For this reason also there is
clearance between the long side edges of the hole
42 and the opposite side faces of the driver.

Hence, it will be apparent that as the inter-
mediate portion of the blade snaps back and forth
between its oppositely bowed attitudes seen in
Figures 2 and 3 it will snap the contact carrier
along with it; while the back and forth motion
imparted to the contact carrier by the blade is
substantially a translating motion crosswise of
the length of the actuating blade.

The carrier 40 has a pair of elongated movable
contact members 45 connected therewith to be
carried thereby into and out of bridging engage-
ment with pairs of stationary contacts 46 mount-
ed on the terminal head if. The contact mem-
bers 45 are confined in the space between the
underside of the contact carrier and the inner
face of the terminal head and each has g pad
48 on its medial portion which slidingly engages
the inner face of the terminal head to localize the
contact therewith,

The contact members are connected with the
carrier to be located gt opposite sides of the
driving connection between the blade and the
carrier, with the contact members extending
lengthwise in the direction of switch-opening
and switch-closing motion of the carrier. The
connections between each contact member and
the carrier includes a tail 50 hent forwardly from
one end of the contact member, away from the
terminal head, and loosely received in an aper~-
ture 51 in the carrier adjacent to the outer side
of the actuating blade 29, so that the opposite
end of the contact member may swing about the
pivot provided by the tail 50, back and forth
across the underside of the contact carrier sub-
stantially in the direction of the length of the
spring blade 29.

Such pivotal motion of the contact mem-
bers is limited, however, since each has a for-
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wardly bent neck 52 .on its outer extremity pro-
jecting loosely through a bole 53 in the carrier.
'On their outer or forward ends, each of the necks
$2 hasahead 54 formed thereon, and these heads
have = length greater than the width -of the
aperture 53 so that they overlie the front face of
the contact carrier.

Tt will be understood, -of course, that the holes
53 have a length :such that the heads 54 may
pass therethrough when the -contact members
are assemhbled ‘with the carrier, whieh assembly
is effected by holding the contact members in a
position displaced 90° from their assembled posi-
tions.

The intermediate portion-of each contact mem-
her surrounding its pad 48 is enlarged :as at 56,
snd these -enlargements provide the bridging
portions of the contact members which engage
netween the bridge the stationary contacts 46
of the switch. As seen hest in Figures 4 gnd 6
the bridging portions 55 are more or less round,
while the portions of the stationary contacts
brideed thereby are at an angle :such as to pro-
vide a wedging action of the movable contacts
petween their stationary contacts as the switch
is closed.

with the construction described, it will be
apparent that not anly are the movable contacts
45 pivotable about their trunnion forming ends
£0 and consequently self-aligning with respect
1o their .cooperating stationary vontacts, but the
carrier itself is glso capable of a degree of edge-
wise pivotal motion about the driver 43 to en-
hance this self-centering feature. Also, since
the driver on the actuating blade engages the
contact carrier at a point :substantially ‘midway
between the areas of engagement between the
mobable contacts 45 and their :stationary -con-
tacts, the force of the actuating Pplade holding
the stationary contacts bridged is substantially
equally divided between each set .of movable and
stationary .contacts.

The stationary contacts 46 are on the order
of those shown and described in Patent No.
2,529,716 issued to Adrian J. Vaksvik and Mer-
vin B. Arisman November 14, 1950, and -com-
prise the inner ends .of the terminal posts 58
of the switch. These combined terminal posts
.and stationary contacts are stamped from flat
stock and project through slits in the ‘terminal
head 1o have their terminal portions exposed at
the back of the switch casing, being secured to
the terminal head by swedged portions 58 which
engage the reayr orouter face-of the terminalhead
and .draw lateral extensions on the contact por-
tions of the posts into firm engagement with the
ijnner face of the terminal head.

In the present case also fhe inner ends 69
which provide the contact pertions of the posts
all'lie in 2 common plane spaced from but paral-
iel to the inner face of the terminal head -and
provide supporting surfaces with which the un-
.derside of the contact carrier engages. The con-
tact carrier 48 is loosely held on the supporting
surfaces provided by the stationary contacts by
mesns of a rélatively small foot &1 on the rear
edge of the actuating blade 29, projecting there-
from. directly alongside the driver 43.

Tt will be noted also that the foot &1 has the
additional funetion of holding the rear edge 0of
the actuating blade spaced from the adjacent
outer face-of the contact carrier for ‘substantial-
1y the entire length of the blade.

One of the limits of back and forth motion of
the contact carrier, of course, is defined by the
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enpagement -of its maovable contacts with their
cooperating stationary contacts, -as shown .in
Tigure 3. The other limit -of motion, or more
particularly the switch-open position .of the car-
rier, is defined by ‘the engagement .of one straight
edge 63 thereof with the adjacent indented por-
tion 22 -of the switch .casing, along with the en-
gagement of eppesite convex edges 54 of the
carrier near the ends -of the actuating blade 29
with the side wall of the switch housing.

As -a result the «contact -carrier and the con-
tactors thereon hawve . relatively long straight
line travel despite the small size of the “housing,
and this ds importent since it determines the
distance between each pair of stationary con-
tactsand its bridging contactor. )

The translatory or straight line motion of the
econtact carrcier and the fact that the contact.sur-
faces of the stationary contacts 46 are so.located
that & straight line normal to the path of travel
of the contact carrier intersects all these con-
tact -surfaces assures maximum electrical clear-
ance between the contacts and the contactors
awhen the switch is open. In other words, by vir-
tue of the -disposition of the stationary contacts
in & row normai to the plane contacting the axis
of the housing and the connection 42 between
the contact carrier and the spring blade 29, both
contactors move away from all of the stationary
contacts as the contact carrier travels ‘toward
its switch open position. :

One of the most important features of the
switch mechanism.described is that the extension
33 of the actuating blade, with which the driving
lugs 34 and 25 on the operating shaft transiently
engage, is located substantially midway between
one of the pivoted ends of the blade and the
point at which the blade is drivingly connected
with the comtact carrier. This enables the in-
termediate portion of the blade to be flexed be-
yond the “snap over” point without ‘imparting
motion to the contact carrier, with the result
that uniform contact pressure is maintained in
the switch-closed position right up until the time

. the intermediate portion of the blade snaps to its

outwardly bowed position to open the switch.

The snap switch illustrated in Figures 8, 9 and
10 embodies the same principles of the :switch
shown in Figures 1 to “7b inclusive, and differs
therefrom chiefly in the construction of the con-
tact earrier 40’ and the manner of connecting the
movakle contacts 68 therewith. In this case also
the stationary contacts 4% are located substan-
tially in the same positions as the contacts 46 in
the previous embodiment.

“The switch blade 29’ however has its ends piv-
otally received in -sockets which hold the blade
-at the opposite side of the center of the switch
housing, i. e. above the cemnter rather than below
with relation to Figure 2; although it snaps the
contact carrier in the same direction -(upwardly)
to effect closure of the switc¢h as it does in the
Pigure 2 embediment.

The main feature of this modified swite¢h re-
sides in the fact that the contact -engaging por-
tions-of the stationary contacts have forward ex-
tensions %8 thereon which leesely project through
slots 69 in the carrier-elongated in the direction
of ‘its switch-opening and closing motion to guide
the carrier for such motion.

“The movable contacts 66 are also of simpler
design, being stamped and bent flatwise to sub-~
stantially U-shape. The legs of the U-~shaped
movable contacts diverge slightly toward their
outer ends, and are confined edgewise between
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the underside of the carrier and the inner face of
the terminal head,

At their closed end portions, each of the
U-shaped movable contacts has an extension 76
which projects edgewise forwardly through an
opening in the contact carrier and is engaged
over the rounded outer end of a tongue T1 formed
on the carrier to enable rocking of the movable
contacts about the extremities of the tongues.
Since the extensions 18 extend part way along
the diverging ends of the legs of the contacts
to lie opposite the side edges of the tongues 71,
rocking movement of the contacts on their
tongues is limited; while motion of the movable
contacts off of the rounded ends of their tongues
or pivot posts is limited by the engagement of
the closed ends of the U-shaped contacts with
abutments 72 on the carrier opposite the rounded
extremities of the tongues and spaced therefrom
8 distance slightly gresier than the thickness
of the movable contacts.

Although the same desirable advantage of
equalized and adequate contact pressure between
the movable contacts and their stationary con-
tacts is secured by this arrangement, it will be
noted that the point at which the actuating biade
is drivingly connected with the contact carrier
leads the bridging portions of the movable con-
tacts during switch-closing motion, while in the
previous embodiment this point of connection
trailed the enlarged bridging portions 58 of the
movable contacts. ,

Also by reason of the disposition of the actu-
ating blade 29, the blade springs to an outwardly
bowed attitude to effect closure of the switch,
and to an inwardly bowed atiitude to effect open-
ing of the switch. .

‘Another feature of the switch shown in Fig-
ures 8, 9 and 10 is that the blade 29’ has tongues
T4 on its opposite ends which broject heyond
the extremities of the blade along the rear edge
thereof and pass through openings 75 in the side
wall of the switch housing to anchor the blade
against edgewise motion forwardly, or away from
the bottom wall of the switch housing. Conse-
quently, the blade 29’ will be positively held
against disassembly from the switch housing
prior to attachment of the switeh housing to the
back of the volume control housing.

From the foregoing description, together with -

the accompanying drawings, it will be apparent
to those skilled
provides an improved double pole single throw
snap switch, which though simplified in design
by the suspension of the contact carrier from
the actuating blade to eliminate pivot posts and
the like for mounting the contact carrier, achieves
such outstanding advantages as self-alisning of
the movable contacts with respect to their sta-
tionary contacts, and equal division of contact
bressure between the two sets of movable and
stationary contacts. »
What I claim as my invention is:

1. In an electrical control instrumentality of’

the character described: g substantially cup-
shaped switech housing including a side wall ang
& bottom wall at one end of the switch housing;
stationary contacts secured to said bottom wall:
a substantially flat insulative contact ecarrier
inside the bottom portion of the switch housing
flatwise overlying the bottom wall of the housing
and movable edgewise to and from switch-open
and switch-closed positions; supporting means on
said bottom wall for spacing the contact carrier
therefrom and upon which the contact carrier

in the art that this invention
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slides during switch-opening and switch-closing
movement; means on the side wall of the switch
housing providing opposed sockets which open
toward one another and to the outer edge of
the housing side wall; a shoulder in each of said
sockets spaced from the open end of the switch
housing but facing the same; a cover engaged
over the open end of the switch housing to close
the same, said cover having an opening therein;
an actuating blade for shapping said contact
carrier to and from switch-open and switch-
closed positions, said blade having its opposite
ends pivotally received in said sockets and con-
fined therein between said shoulders and the
cover, said blade extending edgewise across the
contact carrier between it and said cover; a mo-
tion transmitting connection between the inter-
mediate portion of the spring blade and the con-
tact carrier; a foot on the edge of the blade
adjacent to the contaci carrier and engaged
therewith to cooperate with said supporiting
means for the contact carrier to substantially
breclude flatwise motion of the contact carrier
in the switch housing; and an extension on the
opposite edge of the spring blade projecting
through said opening in the cover to enahie the
switeh actuating blade to be operated from out-
side the switch housing,

2. In a snap switch: g substantially cup-
shaped switch housing having stationary con-
tacts exposed on the inner face of ifs bottem
wall; a substantially flat insulative contact car-
rier loosely received in the hottom portion of
said housing and movable edgewise in a plane
substantially parallel to the bottom wall of the
housing to and from positions carrying contact
means thereon into and out of engagement with
said stationary contacts: supporting means on
the bottom wall of the housing engaging the
underside of the carrier to guide the carrier for
edgewise motion parallel to the bottom wall of
the housing; a spring blade extending edge-
wise across the outer side of the carrier and
crosswise of the direction of switch-opening and
closing motion of the carrier; connections be-
tween the opposite ends of the spring blade and
the side wall of the housing so spaced from one
another with respect to the length of the blade
as to impose a force on the blade tending to hold
its intermediate portion bowed to one side or
the other and away from s straight line jeining
the extremities of the blade so that the inter-
mediate portion of the blade snaps from one
bowed attitude to the other upon being deflected
toward said line and beyond a critical position
adjacent thereto; a motion transmitting con-
nection between the intermediate portion of said
blade and the contact carrier whereby the latter
is snapped to switch-open and switch-closed po-
sitions in consequence to reversal of the bowed
attitude of the blade; and .a foot on the medial
portion of the blade engaged with the outer side-
of the contact carrier to hold the major length
of the blade spaced from the carrier, said foot
cooperating with said supporting means on the
bottom wall of the housing to constrain the con-
tact carrier to edgewise motion parallel to said
bottom wall of the housing.

3. In a snap switch: a switch casing including
a substantially tubular side wall, and a terminal
head extending across and closing one end of
said tubular side wall; a substantially flat con-
tact carrier loosely received in said casing and
flatwise overlying the inner side of the terminal
head; a spring blade connected af its opposite
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ends with the side wall of the casing to lie edge-
wise adjacent to the outer side of said contact
carrier and extending thereacross, the interme-
diate portion of said spring blade being nor-
mally bowed flatwise to one side or the other
of a straight line joining its opposite extremi-
ties bub being movable back and forth between
said bowed positions with a snap action; a driv-
ing lug on the medial portion of said blade re-
ceived in an aperture in the contact carrier so
that the carrier is snapped back and forth be-
tween switch-open and switch-closed nositions
in consequence to reversal of the bowed attitude
of the blade, said connection bhetween the blade
and the carrier affording limited edgewise turn-
ing motion of the carrier about said driving lug;
a pair of contacts on said carrier, one at each
side of its driving connection with the blade;
and cooperating stationary contacts on the ter-
minal head bridged by said contacts. when. the
carrier is snapped in one direction by the blade,
the locaticn of the contacts on the carrier at
each side of its driving connection with the biade
and the limited turning motion of the carrier
with respect to the blade providing for self-
alignment of the carrier contacts with respect
to their cooperating stationary contacts.

4. The switch set forth in claim 3 further
characterized by the provision of connections be-
tween the contact carrier and its contacts which
provide said contacts with a limited degree of
motion relative to the carrier in the direction
of the length of the spring blade to further facili-
tate centering of the movable contacts with their
cooperating stationary contacts.

5. In a shap switch: & switch housing having a
fiat bottom wall and a cylindrical side wall; pivot
forming means on opposite portions of the hous-
ing side wall, said pivot forming means being s0
jocated that the distance therebetween is less
than the diameter of the housing and a line con-
necting them lies chordwise to one side of the
center of the housing; a spring blade having its
opposite ends connected to said pivot forming
means and extending across the housing edgewise
with respect to the bottom wall of the housing
and spaced therefrom, said blade being longer
than the distance hetween the pivot forming
means so that the blade is always bowed to one
side or the other of a straight line joining the
pivot forming means and its intermediate por-
tion is deflectible out. of either bowed attitude
toward said line and beyond. & critical position
adjacent to sald line from which it snaps to its
oppositely bowed attitude; a substantially flat
disc-like contact carrier loosely received in the
bottom portionm of the housing and confined flat-
wise between the bottom wall of the housing and
the adjacent edge of the spring blade; a motion
transmitting connection between the contact car-
rier and said intermediate portion of the blade
whereby the carrier is snapped back and forth
between switch on and switeh: off positiens with
an edgewise translating motion aleng a path abt
right angles to & straight Jine joining the pivot
forming means in consequence of reversal of the
bowed attitude of the blade, said miotion trans-
mitting connection being so located on the con-~
tact carrier that when the blade is bowed away
from the center of the housing the Teading edge
of the contact carrier comes to bear against the
side wall of the housing; and cooperating con-
tacts on the contact carrier and the bottom wall
of the housing.

6. In a shap switch: a switch housing having a
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side wall and a bottom wall closing one end of
the housing; spaced apart stationary contacts on
the inner side of said hottom wall; a spring blade
connected at its opposite ends to the housing side
wall to extend across the switch housing edge-
wise to said bottom wall but spaced therefrom,
said connections imposing a force on the blade
tending to hold its intermediate portion bowed
to one side or the other and away from a straight
Yine joining the extremities of the blade, and said
intermediate portion of the blade being deflectible
out of either bowed attitude toward said line and
beyond a critical position adjacent thereto from
which it snaps to- its oppositely bowed attitude;
fiat supporting surfaces on said stationary eomn-
tacts lying in a common plane intermediafe said
spring blade and the bottom wall of the housing;
s movable substantially flat contact carrier
loosely received in the switch housing and flat
wise confined between said supporting surfaces on
the stationary contacts and said spring blade to
be constrained thereby to edgewise motionr on
said supporting surfaces; a driving connection
between said contact carrier and the spring blade
at a point on the blade substantially medially of
its ends, whereby the carrier is suspended from
the blade to be snapped back and forth by the
blade in consequence of reverszl of the bowed
attitude thereof and in a direction crosswise. of
the Iength of the blade, to carry eontact means
on the carrier into and out of bridging engage-
ment with the stationary contacts, said driving
connection allewing a. degree of relative pivotal
movement. between the contact caxrier and the

" ¢pring blade; and coeperating means on said sta-

tionary contacts and the contact carrier guiding
the carrier for substantially straight line back
and forth meotion with the spring blade.

7. The snap switch set forth in claim 6 where-
in said cooperating means which guides the con~
tact, carrier for back and farth motion comprises
spaced parallel slots in the carrier extending
Iengthwise in the direetion. of back and forih
motion of the carrier, and extensions on. the sta-
tionary contacts projecting through said slots.
and loosely fitting the same.

8. The snap switch of claim 7 further charae-
terized by the fact that the portion of the contact.
carrier which Iies hetween the stationary cen-
tacts when the same are bridged is cut out to
provide a pivet post facing in the direction in:
which the carrier travels to effect. bridging of the.
stationary cantacts; and a substantially U~-shaped
movable contact confined hetween the carrier
and the bottom wall of the switeh housing and
having an extension at ifs closed end projecting
through said cut out portion of the carrier and
seating on the extremity of said pivot post, where-
by the movable contact is tiltably connected with
the carrier and is self-aligning with respect to-
said stationary contacts.

9. In a shap switch: a. switch housing having
a side wall, and: a- bottem wall closing one end of
the housing: a spring blade in said housing ex-
tending thereacross cdgewise: with respect. to said
bottom wall and spaced therefrom; connectiens
between the opposite ends of the spring blade
and the housing side- wall holding the hlade with
its. intermediate portion. howed to- one side or
the other and away from & straight line passing
through said cennectiens, the intermediate: por-
tion of the blade being deflectible cut. of either
howed attitude toward said line and beyond a.
critical position adjacent thereto from which. it.
snaps to its oppositely bowed attitude; a sub-
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stantially flat contact carrier loosely received in
said housing and flatwise overlying the bottom
wall thereof, in said space between the bottom
wall of the housing and the adjacent edge of the
spring blade, so as to be constrained to edgewise
movement in the housing; a motion transmitting
connection between the contact carrier and said
spring blade at a point on the latter substantially
medially of its ends, said motion transmitting
connection substantially suspending the carrier
from the blade and constraining the carrier to
edgewise substantially translatory back and forth
motion with the medial portion of the blade so
that the carrier may be snapped back and forth
between switech on and switch off positions in
consequence of reversal of the bowed attitude of
the blade; and an integral extension on the edge
of the blade remote from the contact carrier,
substantially medially batween one end of the
blade and its connection with the carrier to en-
able switch operating force to be applied directly
to the blade at a distance from its connection
with the carrier.

10. The snap switch set forth in claim 9 where-
in said connections hetween the opposite ends
of the spring blade and the housing side wall
comprise outwardly pressed portions on the side
wall providing V-shaped sockets in which the
extremities of the spring blade are pivotally re-
ceived, and tongues on the ends of the blade
extending beyond its extremities and through
openings in the side wall of the switch housing
to hold the blade against edgewise motion away
from the bottom wall of the housing.

11. A double pole, single throw switeh of the
character described, comprising: a housing hav-
ing a cylindrical side wall and a flat bottom wall;
two pairs of stationary contacts on the inner
face of the hottom wall electrically insulated
from one another, said two pairs of stationary
contacts being disposegd symmetrically at oppo-
site sides of a plane perpendicular to the bottom
wall and containing the axis of the housing and
having opposing contact surfacesg spaced apart
along a straight line normal to said plane; s mov-
able contact carrier overlying the inner face of
the bottom wall; means for driving the contact
carrier across the bottom wall of the housing
between switeh closed and switch open position
and with a substantially translatory motion
along a path parallel to saigd plane, said means
being connected to the carrier on said plane and
including a spring reacting between the side wall
of the heusing ang the carrier for urging the
carrier toward its switch closed position; ang a
pair of contactors mounted on the earrier and
spaced equidistances from said plane and from
one another on a line normal te said plane with
the distance between said contactors correspond-
ing to the center-to-center distance between the
two pairs of stationary contacts so that said con-
tactors move into bridging engagement with their
respective stationary contacts as the carrier as-

sumes its switeh closed position and move away

from all of the stationary contacts as the car-
rier moves toward its switch open position.

12. The switch of claim 11 further character-
ized by the fact that the connection between the
driving means and the movable contact carrier
and also the connections between the contactors
and the carrier have limited pivotal freedom
about axes perpendicular to the bottom wall of
the housing so that the contactors are self align-
ing as they are driven into bridging engagement
with their respective stationary contacts.
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13. The switch of claim 11 wherein the means
for driving the carrier across the bottom wall
of the housing between switch closed and switch
open position comprises: a spring blade having
its ends rockably supported on opposite portions
of the housing side wall so located that 2 straight
line joining the ends of the blade is normal to
said plane and extends chordwise across the bot-
tom wall of the housing hetween the stationary
contacts and the side of the housing toward
which the contact carrier moves in travelling to-
ward its switch open position, said spring blade
being disposed edgewise with respect to the bot-
tom wall of the housing and lying above the con-
tact carrier and being longer than the distance
between the opposite portions of the side wall
upen which its ends are supported so that the
blade is always bowed to one side or the other of
said straight line, and its intermediate portion
is defliectible out of either bowed attitude toward
said line and beyond a ecritical position adjacent
to said line from which it snaps to its oppositely
howed attitude; and a connection between the
blade and the movable contact carrier, said con-~
nection heing located medially of the ends of the
hlade.

14. The switch of claim 13 further character-
ized by the provision of an integral extension
on the edge of the blade remote from the con-
tact carrier, substantially medially between one
end of the blade and its connection with the
carrier to enable switch operating force to be
applied directly to the blade a distance from its
connection with the carrier.

15. A double pole, single throw switch of the
character described, comprising: a housing hav-
ing a cylindrical side wall and a fiat bottom wall
of insulating material; two pairs of stationary
contacts mounted on said bottom wall and dis-
posed symmetrically at opposite sides of a plane
perpendicular to the bottom wall and having con-
tact surfaces spaced along a straight line normal
to said plane; a flat substantially disc-like con-
tact carrier slidable edgewise across the tops of
the stationary contacts: means constraining the
contact carrier to substantially translatory mo-
tion along a path parallel to said plane; a pair
of contactors mounted on said contact carrier for
coaction with the stationary contacts, said con-
tactors being equispaced from said plane and
spaced from one another on a line normal to
sald plane with the distance between the con-
tactors corresponding to the center-to-center dis-
tance between the pairs of stationary contacts
so that said contactors move into bridging en-
gagement with their respective stationary con-
tacts as the carrier assumes its switch closed po-
sition and move away from all of the stationary
contacts as the carrier moves toward its switch
open position; and means for sliding the contact
carrier between its switch closed and switch open
positions, including a spring biasing the contact
carrier in a direction to hold the contactors in
bridging engagement with the stationary con-
tacts in the switch closed position of the contact
carrier.

16. The electric switch of claim 15, further
characterized by the fact that: the portion of the
centact carrier which lies between the stationary
contacts when the carrier is in its switch closed
position has an opening therein one edge of which
is shaped to provide a pivot post facing in the
direction in which the carrier travels in moving
toward its switch closed position; and by the fact
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thati the, movable contactor is substantially: U-
shaped and is. confined: flatwise: besween. the: car-
rier and the base and has: am extension on. its
bight. projecting into said opening in: the carrier
and embracing the extremity of said pivet. post,
whereby the movable contactor: is tiltably con-
nected with the carrier and is self aligning with:
respect to the stationary contacts.

ADRTAN J. VAKSVIK.

10

16

References, Cited. in. the file of this patent.
YNITED: STATES: PATENTS:

Number
1,583,601
1,733,085
2,092,478
2,177,284
2,198,474
2,211,706
2,444,529
2,524,784

Name, Date
Mitchell .o May 4, 1926
Thomas -—_.---——-—- Oct. 22, 1929
Sommermeyer _._.. Sept. 7, 1937
Schellenger __.____.. Oct. 24, 1939
COOK oo em-—— ADY. 23, 1940
Schellenger ___ - Aug. 13, 1940

PUStEr -0 e JUly 6, 1948

Franks et al. ... Oct. 10, 1950



