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This invention relates to speed responsive elec-
trical switches and more particularly to air vane
switches for use on automotive vehicles for con-
trolling certain electrical devices according to
the speed of the vehicle.

It is an object of the present invention to pro-
vide an air vane switch of economical, durable
and compact construction which provides for the
quick make and break of its contacts.

Further objects and advantages of the present
invention will be apparent from the following
description, reference being had to the accom-
panying drawings wherein a preferred embodi-
ment of the present invention is clearly shown.

In the drawings:

Fig. 1 is a plan view of the switch with its
cover removed.

Fig, 2 is a sectional view on the line 2—2 of
Fig. 1 showing the cover in section.

Fig. 3 is a view of the magnet and armature :

assembly looking in the direction of the arrow
3 in Fig. 1.

PFig. 4 is a fragmentary view partly in section
looking in the direction of the arrow 4 of Fig. 1.

Fig. 5 is a sectional view on the line 5—5 of ~

Fig. 1.
- Pigs. 6, 7, 8, 9 and 10 are wiring diagrams il-
lustrating various uses of the air switch.

The switch comprises a circular base 28 to

which is attached a bushing 21 (Fig. 5) providing &

the outer race for bearing balls 22, the inner
race of which is provided with a shaft 23 having
an enlarged portion 24 providing a shoulder 25
which steps down to a portion 26 of less diam-
eter. Shaft 23 is provided with a journal por-
tion 21 having a bearing in the arm 28 of a
bracket 29 having a portion 30 joining the por-
tion 28 with a portion 3| parallel to portion 28,
the portion 31 being attached to the base 20. The

shaft 23 extends through a packing member 33 -

and into a bushing 34 fitting on the tapered end
of the shaft and clamped by a screw 34a. Bush-
ing 34 provides the hub for a plate 35 shaped to
provide an air vane 36 and having an arm 37
carrying a welght 38 which, by adding inertia,
stabilizes movement of the vane.

The portion 26 of shaft 23 extends through
a hole in a plate 48 and the part 26 is staked
against the plate 40 at certain places so that the
shaft will drive the plate. Rotation of the shaft
23 in one direction is resisted by a spring 45
coiled around shaft 23 and having one end 4§
passed through a hole 87 in part 30 of bracket
29 and having the other end 48 received by one
of several notches 49. formed in a flange §0 of
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the plate 40. Plate 40 carries studs 51 and 52
either of which may engage a lug X of an arma-
ture to be described. Since the studs 51 and 52
are spaced a distance greater than the thick-
ness of the lug X it is evident that a lost motion
connhection is provided between the plate 40 and
the lug X. The studs 51 and 52 may be made
of Bakelite or Bakelite coated steel rivets so that
the parts touching the lug X are nonconducting.

The base 20 insulatingly supports a bracket 60,
there being a nonconducting segment 6{ inter-
posed between these parts. The bracket 60 which
is made of magnetizable metal provides an arm
62 to which two screws 63 attach a magnetizable
resilient armature blade 64 carrying a contact
65 and a magnetizable flux carrying block 65 at-
tached by rivet 61 which also secures a conduc-
tor strip 68 also secured-by the shank of the rivet
which provides contact 65.

The armature 64 moves relative to a pole face
70 of a core Tl attached to an arm 12 of the
bracket 60 and surrounded by a magnet coil T3
attached at one end to the bracket 60 and at-
tached at the other end to the base 20 in order
to provide a ground connection. From the arm
12 of bracket 60 there extends an ear 15 which
is provided with a threaded hole for receiving
a terminal screw 16 passing through noncon-
ducting bushing 17 in a cover 18 in order to
secure the cover in position with its flange 19
surrounding the peripheral edge of the base 20
as shown in:Figs. 2 and 5 and with its shoul-
der portion 80 in engagement with a gasket 81
previously cemented to the base 20. The screw
18 therefore is a terminal which is common to
the armature contact 65 and to the nongrounded
end of the .coil 13. S
. The ¢ontact 65 cooperates with a.stationary
contact 85 fixed to an arm 86 of a bracket 87
having a part.88 attached to the base 20 and in-
sulated therefrom as shown in Fig. 4. Rivets 88a
pass through metal plate 88b, insulating plate
88¢, base 20, insulating plate 61 and bracket part
88. The bracket 87 has an ear 89 provided with
a threaded aperture for receiving a terminal
screw 90 which, like the screw 16, passes through
a nonconducting bushing 91 attached to the cover
78. The screws 16 and 90 therefore provide means
for attaching wires to the switch and also for
securing the cover 78 to the base 20.

The mannér of securing the armature sup-
porting and magnet supporting coil bracket 60
to the base 20 is shown best in Fig. 3. A screw
92 passes through a nonconducting bushing 93
which spaces the screw and insulates it from the
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bracket §9. The screw 92 passes through the
insulating plate 61, the base 20, a mounting plate
96 and a washer 94 and receives a nut 95. By
tightening the nut 95 the bracket 60 and the
plate 96 are clamped to the base 20. In a similar
manner, plate 86 and bracket 29 are attached to
base 26 by a screw 97.

When the spring 45 is arranged as shown in
Fig. 1, it is biased to cause stud 51 to engage
armature lug X in order to close the contacts 65
and 85 as shown diagrammatically in Fig. 6.
Fig. 6 illustrates the use of the switch in a cir-
cuit including the storage battery and the heater
motor of an automobile. Battery 108 is con-
nected by a switch 101 and wire 102 with termi-
nal 99 of the air switch. Terminal 1§ is con-
nected with the heater motor 102 which is
grounded. When the switch 181 is closed, the
heater motor 102 is connected with battery 160
through the contacts 65 and 85 of the air switch.
When a certain vehicle speed is maintained, it
is desirable to turn off the motor {02 automati-
cally and this is accomplished by the separation
of the contacts 65 and 85 due to the pressure
of air from the engine cooling fan impinging
upon the vane 36 as indicated by arrow 103. The
separation of contact 65 and the contact 85
takes place rapidly due to the fact that the
pressure required to overcome the magnetic pull
on the armature is considerably greater than
that required merely to overcome the spring 45,
This spring 45 is first overcome taking up the
lost motion between the armature lug X and the
stud 52 on plate 40. The pressure of the air
acting upon vane 36 tending to rotate it clock-
wise in Fig. 6 must be great enough not only
to overcome the spring 45 but to overcome the
magnetic pull afforded by the magnet coil 73
which is also connected with the hattery through
the contacts 65 and 85. As soon as the pull is
overcome the contacts 85 and 85 separate
quickly, because the instant they separate, the
coil 13 is deenergized and the plate 48 will then
move quickly against stop 40¢, said stop being
provided by an ear on bracket 29 as shown in
Fig. 1, When the vehicle speed air pressure
on vane 38 decreases the spring 45 will overcome
the air pressure on vane 36, and the contact §5
will reengage the contact 85.
this occurs the coil 78 will be reexcited and will
increase the contact pressure between 65 and 85
which is most desirable. In fact the magnetic
pull afforded by the electromagnet is great
enough to cause the armature spring 84 to bow
slightly so that it will seal against the core. The
bowing of the spring 64 causes a slight rubhing
action by the contact 65 upon the contact &5
which is desirable in order to keep the contacts
clean.

As stated before, the spring 45 shown in Fig.
1 biases the plate 48 into contact closing posi-
tion. If a spring 45X shown in Figs. 4 and 5
is substituted, the plate 40 will be biased into
contact open position, thus holding the contact
65 normally separated from contact 85. The
vane 86 can be relocated on the shaft 23 so that
air pressure will tend to move the plate 40 into
contact closing position as shown in Fig. 1.
When the air switch is adapted for making con-
tact under air pressure, it may be used to con-
trol some electrical device on the automobile
which is desirable for use when driving at high
speed. In Fig. 7 the switch closes with a snap

At the instant .
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opens with a snap action when the speed falls
below a predetermined value.

In the installations shown in Figs. 6 and 7
the air switch is provided with two insulated
terminals 78 and 88. This requires that two
wires lead from the switch (which is usually
located near the front end of the engine under
the hood) to the battery and to the heater
motor or other electrical accessory. Figs. 8 and
9 show installations similar to Figs. 6 and 7,
respectively, except that only one wire connected
with switch terminal 93 is required. The heater
motor 182 in Fig. 8 or the electrical device 105
in Fig. 9 is provided with two insulated termi-
nals connected, respectively, with the control
switch 131 and with terminal 98 of the air switch.
In the installations shown in Figs. 8 and 9, the
circuit of the motor or electrical device includes
not only the contacts of the air switch, but the
magnet winding 73 as well. Therefore the mag-
net winding 13 should ke of low resistance so as
not substantially to reduce the voltage impressed
upon the current consuming device. Fig. 10
shows an installation in which the heater motor
132 is connected with a battery ground circuit
through a switch ({§ which is normally closed
except when the transmission gears are in high
or third speed. The heater motor will operate
when the switch {91 is closed in low and inter-
mediate speed regardless of the status of the air
switch. When the transmission is in high or
third speed, switch 118 is automatically opened
by means not shown; therefore the air switch
controls the stopping of the heater motor when
a certain high speed is obtained and restores its
operation again when the speed drops back to
sonie lower value,

From the foregoing description of the construc-
tion of the air switch and the various ways in
which it may be installed, it is apparent that the
air switch can easily be adjusted for normally
closed contacts opened by air pressure or nor-
mally obened contacts closed by air pressure.
While it is provided with two terminals, it is
adapted for use in a circuit where only one of
its terminals (terminal 88) is required, the cir-
cuit being completed when the swiich contacts
are closed and through the grounded magnet coil
of the switch which is used to effect increase of
contact pressure when the contacts close and to
cause a build-up in operating forces so that the
contacts open quickly when the opening force
becomes effective. )

The armature 64 and parts supported thereby
divide the switch compartment into two parts.
The part to the left of armature 54 (Fig. 1) is oc-
cupied by shaft 23, bracket 29 and biasing spring
45 or 45X, The part to the right of armature 64
is occupied by bracket §1, magnet core 7§ , magnet
coil 73 and by bracket §7. The space within the
case 78 is therefore used to the best advantage.
For automobile use, the switch can be made small
and compact. In fact the switch is much smaller
than shown in the patent drawings.

While the embodiment of the present invention
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. An electric switch having a magnetizable
resilient armature blade carrying a contact, a
stationary contact engaged thereby and connected
with a terminal, means for controlling the posi-
tion of the blade with respect to its contact mak-
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ing-and-breaking status, and electromagnetic

means for retaining the blade in contact making-
position and including a magnet coil, a core, a-

magnetizable bracket supporting the core and one

end of the armature blade; and a flux carrying,
block attached to the armature near its fixed end.

and on the side thereof remote from the core;

thus permitting the armature blade to seal against

the pole face of the core so as to produce a wip-
ing action between the contacts and bend beyond
the block when the magnet coil is energized. -

2. An electric switch comprising in combina-
tion; a base; a shaft journalled in a bearing pro-
vided by the base; a pair of mounting brackets
‘attached to the base; a flexible armature extend-
ing between the shaft- and the brackets, said
armature having one end fixed to one of the
brackets and having its free end provided with a
contact for engagement with a stationary con-

tact carried by the other bracket, at least one ¢

of the contacts having a convex surface; a plate

10

fixed to the shaft and having provisions cooperat-

ing with the armature to open and close the con-
tacts; an electromagnet for attracting the arma-
ture and including a magnet coil and a core car-
ried by the bracket to which the armature is at-
tached; a flux carrying block attached to the
flexible armature and on the side remote from the
core face, thus permitting the armature to bend
toward the core face so as to change the relation
of the contacting surfaces of the contacts when
the magnet cofil is energized.

3. An electric switch comprising in combina-
tion; a base; a shaft journalled in a bearing pro-
vided by the base, said shaft being located on one
side of a medial line of the base: a pair of monnt-
ing brackets attached to the base on the other
side of the medial line of the hase; a flexible
armature extending substantially along the
medial line and having one end secured to one
of the brackets and having its free end provided
with a contact adapted to engage a stationary
contact fixed to the other mounting hracket, at
least one of the contacts having a convex surface;
means fixed to the shaft and operable upon the
armature to open and close the contacts; electro-
magnetic means for attracting the flexible arma-
ture in contact making position and including a
magnet coil, and a core carried by the bracket
supporting the armature; a flux carrying hleck
attached to the armature and on the side remote
from the core and thereby permitting the arma-
ture to bend and seal against the face of the core

so as to shift the engaging portion of the contactq -

when the magnet coil is energized.

4. An electric switch comprising in combina-
tion; a base; a shaft journalled in a bearing pro-
vided by the base and in a bearing spaced from
the base and supported by a bracket attached to
the base, said shaft being located on one side of
a medial line of the base; a pair of mounting
brackets attached to the base on the other side
of the medial line; a flexible armature extending
substantially along the medial line and having
one end secured to one of the mounting brackets
and having its free end provided with a contact
adapted to engage a stationary contact fixed to
the other mounting bracket, said other mounting
bracket supporting an electromagnet having a
coil connected with the armature; a flux carry-
ing block carried by the armature and on the
side remote from the core of the electromagnet
whereby the flexible armature will bend when
the magnet coil is energized causing the movable
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contact to slide over the face of the stationary
contact, : -

5. An electric switch comprising in combina-
tion; a base; a bearing carried by the base on one
side of a medial line; a support having a flange
provided with a bearing in alignment with the
base bearing; an actuating shaft journalled in
the bearings; a pair of mounting brackets sup-
ported by the base on the other side of the medial
line; a resilient armature extending substantially
along the medial line and fixed at one end to one
of the mounting brackets and carrying a contact
at its free end adapted to engage normally a sta-
tionary contact carried by the first mentioned
bracket having a coil connected with the arma-
ture; means for actuating the shaft in one direc-
tion of rotation; a drive plate movable with the
shaft for moving the armature to separate the
contacts; yieldable means for resisting the move-
ment of the shaft in said one direction and op-
erating to move the shaft through the drive plate
in the opposite direction as the shaft actuating
means is reduced; an enclosure for the base, sup-
port and the brackets; and means for securing
the enclosure to the brackets, said securing means
operating as terminals for the switch.

6. An electric switch comprising, a base and a
cover providing a compartment; a mounting
bracket of magnetizable metal supported from
the base; a resilient armature blade extending
across the compartment and fixed at one end to
the mounting bracket and carrying a contact at
the other end; armature retaining means in the
compartment on one side of the armature, said
retaining means comprising an electromagnet
having a core extending from the bracket and
having a coil connected with the armature; a
support on the same side of the armature with
the magnet and carrying a contact engageable
with the armature contact and providing a ter-
minal for the switch; a magnetizable plate se-
cured to the armature near its fixed end, thus
permitting the armature to seal against the pole
face of the core and permitting the armature
portion projecting beyond the magnetizing plate
to bend and thereby produce a wiping action be-
tween the contacts when the electromagnet is
energized; and means journalled in the base and
on the other side of the armature for controlling
the position of the armature.

7. An electric switch comprising, a base and a
cover providing a compartment; a mounting
bracket of magnetizable metal supported from
the base; a resilient armature blade extending
about midway across the compartment and fixed
at one end to the mounting bracket and carrying
a contact at its free end; armature retaining
means in the compartment on one side of the
armature, said retaining means comprising an
electromagnet having a core extending from the
bracket and having a coil connected with the
armature; a support on the same side of the ar-
mature with the magnet and carrying a contact
engageable with the armature contact and pro-
viding a terminal for the switch; a magnetizable
plate secured to the armature near its fixed end,
thus permitting the armature to seal against the
pole face of the core and permitting the arma-
ture portion projecting beyond the plate to bend
to produce a wiping action between the contacts
when the electromagnet is energized; and means
for controlling the position of the armature, said
means including a shaft journalled in the base;
means for actuating the shaft in one direction
of rotation; means carried by the shaft for
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transmitting motion from the shaft o the arma-
ture; and resilient means engaging said shaft
carrying means so as to apply a force to said car-
rying means in opposition to .said actuating
means. ' ’

- 8. An electric switch comprising, a base and
& cover providing a compartment; a mounting
bracket of magnetizable metal supported from
the base; a resilient armature blade extending
about midway across the compartment and fixed
at one end to the mounting bracket and carrying
a contact at the other end; armature retaining
means in the compartment on one side of the ar-
mature, said retaining means comprising an elec-
tromagnet having a core extending from the
bracket and having a -coil connected with the
arimature; a support on the same side of the ar-
mature with the magnet and carrying a contact
engageable with the armature contact and pro-
viding a terminal for the switch; a magretizable
plate of léesser dimensicn than the armature se-
cured to the armature in a manner to permit-the
armature to bend and produce a wiping action
between the contacts when the electromagnet is
energized; a shaft journalled in the base; fluid
actuated means for rotating the shaft in one diz
rection of rotation; a plate carried by the shaft
having provisions for operating the armature;
and’spring means cooperating with the plate for

resisting moveiment of the shaft in said one di- -

rection-and operating to move the shaft in the
cbposite direciion &s the fAuid actuated means
is reduced. o
v 9. A switch of thé type described comprising,

8 support, a shaft rotatably carried by the sup=- :

_bort; a pair of spaced abutments movable with
the- shaft;  a flexible armature having one end
fixed relative to the support and having its free
end so positioned that it will be located between
the abutments; normally spaced contacts, one of
said cohtacts being movable with the armature;
spring means for ‘urging the shaft in one direc-
tion whereby one of the abutments engages the
armature to hold normally the movable contacts
out of engagement with the other contact; fluid
means for rotating the shaft in the opposite di-
rection and catsing the other abutment to bias
the armature to urge the movable contact into
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engagement with the other contact; an electro-
magnet having a ceil electrically connected with
one of the contacts; and o flux carrying mem-
ber carried by the armature and so arranged with
respect thereto to permit the flexible armature to
bend upen energization of the coil so ag to change
the relation of the contacting surfaces of the
contacts. :

10. An electric switch comprising in combina-
tion; a rotatable shaft; fiuid actuated meang for
the shaft; a flexible armature having one end
fixed and having a contact at the other end; a
stationary contact; an electromagnet including
a core and a winding; an energizing circuit for

5 the winding including said contacts; means mov-

able with the shaft to bend the armature and
move its contact into engagement with the sta-
tionary contact causing the winding to be ener-
gized whereby the magnet core will exert g force
to distort the armature and thereby cause the
armature -contact-to shift the point of engage-
ment; means for actuating the shaft in one di-
rection; and resilient means for resisting move-
ment of the shaft in said one direction. - - --

11. .An electric switch comprising in combina-
tion; a rotatable shaft; fiuid actuating means for
the shaft; a flexible armature having one ead
fixed and having a contact at the other end; a
stationary contact; an electromagnet including
a core and a winding; an energizing circuit for
said winding including said contacts; devices on
opposite sides of the armature and movable with
the shaft, one of said deviceg operating to move
the armature contact into engagement with the
stationary .contact when the shaft is rotated in
one direction by the fluid actuated means caus-
ing the winding to be energized whereby the
magnet core will exert a force to distort the ar-
mature and causing the armature contact to slide
over the stationary contact to change the point
of engagement; spring means for resisting. the
movement of the shaft, said spring means oper-
ating to rotate the shaft in the opposite direc-
tion as the fluid actuating means is reduced to
cause the other device to move the armature and
separate the contacts.

EDWARD M. CLAYTOR.



