Feb. 28, 1939.

A. A. BLUEMLE ET AL

A/

I1 |

SWITCH

Filed Aug. 16, 1937

2,148,801

S

20T

75

Z5

INVENTORS
RNOLD A. BluemiLE
AND Joun W Lawson

. 8y %M«Ff%-

ATTORNEYS




10

13

25

40

45

60

Patented Feb. 28, 1939

UNITED STATES

2,148,801

PATENT OFFICE

2,148,801
SWITCH

- Arnold A. Bluemle and J ohn

W. Lawson, Ander- s

son, Ind., assignors to General Motors Corpo-

ration, Detroit, Mich
ware

» & corporation of Dela-

Application August 16, 1937, Serial No. 159,306

17 Claims.

This invention relates to electric switches and
more particularly to switches with 8 snap action
adapted for use on automotive vehicles.

An object of the present invention is to provide
a simple but very reliable type of snap action
switch construction which can be readily mount-
ed and inserted in sn electric circuit.

Another object of the invention is to provide
8 switch mechanism having an air vane whereby
alr currents impinging against the vane automat-
ically control the position of the movable con-
tact and that on change of said contact from an
open position to a closed position of the switch,
or vice versa, the movement of the movable con-

_tact will be with a snap action.

Further objects and advantages of the present
Invention will be apparent from the following de-
scription, reference being had to the accompany-
Ing -drawing wherein a preferred embodiment of
the present invention is clearly shown.

In the drawing:

Fig. 1 is an enlarged plan view of the switch
embodying the present invention with the cover
In section.

- Fig. 2 is a sectional view iaken on the line
2—2 of Fig, 1.

Fig. 3 is a view similar to Fig. 1 showing the
switch in a closed position. -

Fig. 4 is a seciional view taken on the line 4—4§
of Pig. 2. o |

Fig. 5 is a sectional view taken on the line 55
of Fig. 1. | o

Referring to the drawing 20 designates a sup-
porting base formed with an ear 21 for mount-

: Ing the base upon s suitable support, not shown.

The base carries g staticnary contact 22 which
I1s preferably insulated from the base as shown
and 1s provided with any suitable means of cir-
cuit connections. |

The base 20 is provided with an aperture 23
and has a projection or a raised portion 24, see
Fig. 5, formed by a punch press operation. A
stop-plate 25 is secured to base 20. This stop-
plate is formed with a cup shape portion 26 pro-
vided with an annular flange 27 and an arm 28

~which is disposed substantially at right angles tc¢

the cup portion. The bottom wall of the cup-
shaped portion is provided with
and a notch 30, the notch cooperating with the
projection 24 to properly position stop-plate 25

‘upon the base 20. The annular flange 27 is pro-

vided with a peripheral notch 3i.
Mounted to turn on the exterior surface of the

' cup-shaped portion 26 is a spring-plate 35 pro-

&8

vided with an ear or lug 36. The plate 8% is held

an aperture 29

(Cl. 200—81)

upon the base by the annular fiange 27 of the
stop-plate 25. The stop-plate is securely held
in position on the base 20 by a sleeve 38 having
& reduced portion which passes through aper-
tures 23 and 29 of the base 20 and the plate 28,
respectively, the reduced portion being peened
against the inner surface of the bottom wall of
cup-shaped portion 26, as st 389, making the junc-

ture thereof secure.

The sleeve 38 provides a bearing for a shaft 40.
The shaft has a collar 41 formed on one end there-
of, said collar resting against the peened over
porcion of the sleeve to limit the axial movement
of the shaft to the right, as viewed in the draw-
ing, The other end of the shaft projects be-
yond the sleeve 38 and carries a vane 45. This
vane is preferably located in the path of air cur-
rents that are produced by the fan located in
the front of and operated by the engine of an
automotive vehicle,

The arm 28 of the stop plate 25 is provided
with an opening 58 and diametrically disposed
V-shaped hearing grooves or recesses 51, A mov-
able contact member 52 having spaced arms 53
provided with knife edges are pivotally support-
ed in thie grooveg 5{. The movable contact mem-
per is connected by g floating tension spring 35,
said spring having one end exitending through
the aperture 58 of the arm 28 and anchored to
& bear-shaped plaie 58 and positioned on one
side of dead eenter so as vo provide a typicsal
toggie getion for meaking and breaging g circuit,
The line of tensior of the Spring is substantially
midway between the arms 53 and the grooves
31 of the arm 28 s0 as to produce an equal preg-
SUre on. the two besrings 51 and maintain the
switch member 52 in its proper position.

'The pear shaped plate 56 sirrounds the shaft
40 and is moved Irom right to left or left to
right, depending upon the direction of rotation
of the shaft 40, by a stud or pin 31 projecting
irom a stop plate 58. The plate 58 is fixed to
the end of the shaft 48, the shaft being provided
with a reduced portion having flat sides which
is adapted to extend through g correspendingly
shaped opening in. the plate 58 and spun over
the plate to secure same to the shaft, as clearly
shown in Fig, 2. The plate is also provided with
spaced arms 6f and 62 between which projects
the arm 28 of the stop-plate 25 The arms 6f
and 62 cooperate with the arm 28 for limiting
the rotation or oscillation of the shaft thereof.

A return spring 60 surrounds the shaft 40 and

Is disposed between the plate §8 and the collar

41, one end of the spring is anchored to the arm
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to normally hold the arm 61 against the arm 28,
the normal position of the switch. The tension

of the spring §0 may be adjusted by turning the

spring plate 3% about the cup-shaped portion of
the stop plate 25. The plate 39 is held in a de-
sired position of adjustment by a washer 12 and
a secrew 14 which clamps the plate 3% against the
base. By loosening the screw the plate 35 can
be rotated in either direction of rotation.

The switch mechanism is enclosed with a cover
plate the same to be secured in position by a
suitable screw 15, threaded into the base mem-

ober 20 as at 76,

In operation, the movable elements of the
switeh are normally in their positions shown in
Fig. 1. When high velocity air currents, pro-
duced by a fan not shown, impinge against the
vane 45, the vane will move in a counterclock-

wise direction against the tension of the spring

60. This movement of the vane will cause the
shaft 40, stop-plate 58 and the spring-plate 56
to also move in a counterclockwise direction, but
the movable contact 52 will remain in engage-
ment with a stop 80, carried by the base 26, until
the air currents are strong enough to rotate the
elements 45, 58 and 56 far enough to cause the
spring 55 to pass its dead center. When this
occurs the spring will snap the movable contact
52 from the position shown in Fig. 1 to that of
Fig. 2 into engagement with the stationary con-
tact 22. The elements 45, 40, 58 and %6 can con-
tinue to rotate until the arm 62 engages arm
98 which limits the rotation of the shaft in the
counterclockwise direction. When the shafl is
moved in a return or clockwise direction by the
spring 60 due to low velocity air currents, the
movable contact member 52 will remain in en-
gagement with the stationary contact until the
spring 55 is again moved past dead center In the
return or backward direction. When this hap-
pens the movable contact member 92 will be
separated from the stationary contact 22 thrown
against the stop 88 with a snap action. *
While the embodiment of the present inven-
tion as herein disclosed, constitutes a preferred
form, it is to be understood that other forms
might be adopted, all coming within the scope of
the claims which follow. :
What is claimed is as follows: |
. 1. A switch mechanism comprising a support
having a projection provided with an opening;
a movable contact pivoted on the projection; a
movable member; a shaft journaled in the sup-
port and extending through the movable mem-
ber; a spring extending through the opening and
connected to the movable contact and the mov-
able member to impart a snap action to the mov-
able contact: means carried by the shaft for
actuating the movable member upon turning of
the shaft to shift the spring connections past

 the pivoted point of the movable contact and

65

70

(f:

yieldable means for resisting movement by the
shaft in one direction, said yieldable means op-
erable for rotating the shaft in the opposite di-
rection upon the release of the means which urges
the shaft in the first mentioned direction.

9 A switch mechanism comprising, a support

having a projection provided with an opening;
g movable contact pivoted on the projection; a
movable member: a shaft rotatably supported
with respect to the support and extending
through the movable member; a spring. located

within the opening and connected to the mov-

able contact and the movable member; and

means carried by the shaft for actuating the
movable member upon turning of the shaft to
shift the spring past the pivotal point of the

movable contact, said means having provisions:

cooperating with the projection to limit the
turning of the shaft. | '

3. A switch comprising in combination; a base;
an adjustable bracket carried by the base and
having an arm extending at right angles from

the base, said arm provided with an opening; a
stationary contact carried by the base; a mov-
able contact pivoted on the arm; a movable plate;
a rotatable shaft supported from the base and
having one end extending through the plate; a
spring extending in the opening of the arm and
having one end anchored to the movable con-
tact and the other end to the movable plate above
the shaft for imparting a quick throw to the
movable contact into and out of engagement
with the stationary contact; and means opera-
tive upon turning of the shaft for actuating the
plate to shift the spring past the axis of the
movable contact means for rotating the shaft
in one direction: and spring means for rotating
the shaft in the opposite direction upon release
of the means for rotating the shaft in the first
mentioned direction.

4. A switch comprising in combination; a base

‘having a projection provided with an opening;

g stationary contact carried by the base; a mov-
able contact pivoted on the projection; a movable
plate; a shaft journalled in the base and having
one end extending through the plate; a spring
extending through the opening and connected
to the movable contact and the plate for impart-
ing a snap action to the movable contact; means
operative upon turning of the shaft for actuating
the plate to shift the spring past its dead center,
a lever carried by the shaft and responsive to
air currents to rotate the shaft in one direction;
and spring means for rotating shaft in the oppo-
site direction as the air currents recede.

5. A switch comprising in combination; a base
having a projection and provided with an open-
ing: a stationary contact carried by the base; a
movable contact pivoted on the projection; &
movable plate; a shaft journalled in the base and
having one end extending through the plate; a
spring extending through the opening and con-
nected to the movable contact and the piate for

imparting a snap action to the movable contact;

and means operative upon turning of the shait
for actuating the plate to shift the spring past
the axis of the movable contact, and said means
having provision cooperating with the projection
to limit the rotary movements of the shaft in
either direction of rotation.

6. A switch comprising a stationary contact

and a bracket provided with an opening and hav-

ing V-shaped grooves in section on opposite sides
of the opening; a switch member normally in
engagement with the stationary contact and hav-
ing spaced apart knife edge portions pivoted in
the grooves; a movable member; a floating spring
extending through the -opening and resiliently
connecting the movable member and the switch
member between the spaced portions for main-
taining the knife edge portion within the V-
shaped grooves; a rotary shaft; and means as-
sociated with the shaft for actuating the mov-
able member to shiff the spring past its dead
center whereby the switch member is separated
from the stationary contact with a snap action.
7. A switch comprising, a stationary contact,
a, bracket provided with an opening and having

10

15

20

30

3b

40

50

55

60

85

70

%



10

2,148,801 - ' 3

V-shaped grooves in section on opposite sides
of the opening; a switch. member normally in
engagement with the stationary contact and hav-
ing spaced apart knife edge portions pivoted in
the grooves; a movable member: a floating
spring extending through the open: ng and re-
sillently connecting the movable riember and
the switch member between the spaced portions
to maintain the knife edge portions within the
grooves; & stop for limiting the movement of the
switch member away from the contact: a rotary
shaft; and means rotatable with the shaft for
actuating the movable member to shift the spring
past its dead center whereby the switch member
is snap actuated. | |

8. A switch comprising in combination: a

‘base member; a stationary contact carried by

- the base member: a bracket supported on the

30

base member and having an arm disposed sub-
stantially at right angles to the plane of the
base member, said arm provided with an open-
ing and having V-shaped grooves in section on
opposite sides of the opening; a movable contact
member having spaced apart knife edge portions
pivoted in the grooves; a stop for limiting the
movement of the movable contact member away

from the stationary contact: a movable aper-

tured plate; a coiled spring having one end ex-
tending through the opening of the arm and
anchored to the movable plate and the other ené
anchored to the contact member between the
spaced portions; a shaft rotatably mounted on
the base member and having one end extending
through the opening of the plate: snd means
carried by the shaft for actuating the plate to

shift the spring past the pivoted axis of the

movable contact member.

9. A switch comprising in combination: a
stationary contact; a bracket: a movsble con-
tact pivoted upon the bracket: a movabie mem-
ber; spring means connected to the switch mem-
ver and the movable member: a shaft; means
carried by the shaft and connected to the mov-
able member to swing the movable member on

- rotation of the shaft io shift the spring means

past its dead center whereby. the movable contact
is snap actuated after a predetermined move-

~ment of the shaft; means for urging the shaft in

- one direction of rotation; and yieldable means for

b0

automatically moving the shaft in the opposite
direction of rotation in accordance with the bias

of said yieldable means upon retraction of the

urging means. '

10. A switch comprising in combination: s
support; a stationary contact carried by the
support; a movable contact normally. engaging
the stationary contact and pivotally supported
relative therefrom; a movable element; spring

- mmeans connected to the movable contact and

the element; a shaft rotatably supported with
respect to the support; means carried by the
shaft and connected with the element so asg to
swing the element on rotation of the shaft to
shift the spring means past its dead center
whereby the movable contact is snap actuated
from and into engagement with the stationary
contact; means for urging the shaft in one di-
rection of rotation; and yieldable means for re-
sisting the movement of the shaft in that sne
direction of rotation and automatically moving
the shaft in the opposite direction of rotaticon in
accordance with the bias of the yieldable means

~ upon retraction of the urging means.

11. A switch comprising in combination: a
support: a stationary contact carried by the sup-

port; a movable contact normally engaging the

stationary contact and pivotally supported rela-

tive therefrom: a movable element; spring means
connected to the movable contact and the ele-

ment; a shaft rotatably supported with respect

- to the support; means carried by the shaft and

connected with the element so as to swing the
element on rotation of the shaft to shift the

. 8pring means past its ¢ead center whereby the

movable contact is snap actuated from and into
engagement with the stationary contact: means
for urging the shaft in one direction of rotation:
resilient. means for resisting the movement of
the shaft in that one direction of rotation and
operating to move the shaft in the opposite di-
rection in accordance with the stress of the re-
silient means \upon retraction of the urging
means; and means assoclated with the element
cooperating with means on the support to limit

~ the turning of the shaft in either direction of

rotation,

12, A switch comprising in combination: a
stationary contact: a movable contact pivotally
supported relative to the stationary contact and
normaily engageable with the stationsry contact:
a movable member; a spring connected to the
movable contact ard the member for Imparting s
snap action to the movable contact; a rotatable
shaff; means operative upon a predeterminegd
movement of the shaft for actuating the moy-
able member to shift the spring past its dead
center; power means for rotating the shaft in
one direction; and spring means for rotating the
shaft in the opposite direction as the power
means is reduced,

13. In a snap action switch the combination
comprising, a pivoted contact; & movable mem-
ber; a spring connected to the movable contact
and the movable member; a rotatable shaft:

means associated with the shaft, said means

upon & predetermined movement of the shaft
causing the said movable member to shift the
spring past its dead center whereby the pivoted
contact is snap actuated: bower meens for ro-
tating the shaft in one direction; and resilient
means for rotating the shaft in the cpposite di-
rection as the power means is reduced.

14, A switch mechanism comprising, a sup-
port; & movable contact plvoted relative to the
support; a movable member; a shaft rotatably
subported with respect to the support and ex-
tending through the movable member; spring
means conneclted to the movable contact and the
movaple member; and means carried by the
shaft for swinging the movable member upcn

turning of the shaft to shift the Spring means past .

the pivoted point of the movable contact, said
means having mnrovisions

means on the support to limit the turning of
the shaft.

15. A switech mechgnism comprising; & sup-
port; a movable contact pivoted relative to the
support; a movable member: s shaft rotatably
supported with respect to the support; spring
means connected to the movable cdntact and
the movable member; and means carried by the
shaft and connected with the movable member,
sald means operating to swing the movable mem-
ber upon turning of the shaft to shift the spring
means past its dead center whereby the mov-

able contact is snap actuated and sald means
- having provision cooperating with means on the -

support to limit the turning of the shaft in either

“direction of rotation.
16. A switch mechanism comprising a sup- yg

cooperating with
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port; & movable contact pivoted relative to the
support; a movable member; a shaft rotatably

- supported with respect to the support and ex-

tending through the movable member; spring

" means connected to the movable contact and the

movable member: a plate carried by the shaft
and having s connection with the movable mem-

ber, said connection operating to swing the mov-

able member transversely to the azis of the shaft
to shift the spring means past its dead center
whereby the movable contact is snap actuated;
and means associated with the plate cooverating
with means on the support to limit the turning
of the shaft in either direction of rotation.

17. A switch mechanism comprising: & sup-
port provided with a projection; & movable con-

2,148,801

tact pivoted upon the projection; a movable
member; a shaft rotatably supported with re-
spect to the support and extending through the
moveable member; spring means connected to the
movable contact and the movable member: 8
plate carried by the shaft and having a con-
nection with the movable member for swinging
the movable member upon the turning of the
shaft to move the spring means past its dead
center whereby the movable contact is snep ac-
tuated; and means carried by the plate cooper-
ating with the projection to limit the turning of
the shaft in either direction of rotation.

ARNOLD A. BLUEMLE.
JOHN W, LAWSON.
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