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This invention relates broadly to a tempera-
ture or pressure operated switch, and more spe-
cifically to an open contact switch which is oper-
ated by a plurality of bellows:

A low pressure bellows is provided which oper-
ates, through suitable linkage, to close a switch
at one pressure and open it at a second pressure,
it is-an object of this invention to provide a
bressure operated switch of this character where-
In the pressure at which the switch is closed and
the pressure at which the switch is open are in-
dividually adjustable and wherein such adjust-
ments are indicated to the operator outside of
the switch casing.

It is a further object of this invention to com-

bine with such a switch g high pressure bellows
which is capable of opening the -switch at any
time regardless of the condition of the low pres-
sure bellows and without placing any excessive
strain on either of the bellows in performing such
a function.

A further object of the invention is to provide
a switch arm which is biased in one direction and
which is -provided with two levers, one lever
operating the arm in one direction against its
* bias, and the other lever determining when the
bias shall be permitted to rotate the arm in the
opposite direction.

A further object is to provide individually
adjustable springs for varying the force op-
posing movement of these levers by the low pres-
sure bellows so that this bellows will rotate these
ievers at different pressures. .

A still further object is to have one of these
levers operate on the switch arm through a
spring, and to provide a magnet for cooperating
with the switch arm so that the spring is of suf-
ficient strength to hold the switch arm in open
position against its bias but is incapable of mov-
-ing it from closed position against its bias plus
the pull of the magnet.

In the field of refrigeration, for which this
switch is particularly adapted, the low pressure
bellows is connected to respond to ithe pressure
in the suction line between the evaporator and
the suction side of the compressor to normally
control the compressor motor in accordance with
this pressure. The high pressure bellows is con-
nected to the high pressure line between the
compressor and condenser in order to open the
circuit to the compressor motor upon the occur-
rence of an abnormally high pressure at this
point. ’

Although these bellows will be described as
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responding to pressure it will be clear that they 65

may be connected with a thermal bulb so as to
respond to temperature, or some other condition,
and I therefore wish it understood that I con-
sider as my invention the use of a means for
operating the switching mechanism to be de-
scribed later, regardless of the condition to which
that means responds.

These and other objects will become readily
apparent to those skilled in the art as the fol-
lowing specification is read in the light of the
accompanying drawing in which: .

Figure 1 is a front elevation of my device with
the cover removed, some parts being broken away
and some shown in section for the sake of clar-
ity,

Figure 2 is a side elevation with part of the
casing broken away to show the adjusting springs
and operating levers, and

Figure 3 is a section taken on the line 3—3
of Figure 1 and looking in the direction of the
arrows. .

The various elements which go to make up the
mechanism of this invention are mounted within
a2 metallic casing which is indicated at 1i. A
bracket 12 is suitably attached to the casing
at the forward end thereof and the bracket sup-
ports one end of a bar 13, the other end of which
is inserted through a hole 48 in the rear of the
casing 1l. The bar 13 carries two pairs of knife
edges 14 and 15 which extend downwardly and
are adapted to cooperate with depressions 16
and 17 located in two operating levers 18 and 19.
Each lever is provided with a pair of arms which
are inserted through holes in the bar. The arms
on the lever 18 are designated 20 and 2! and
the arms on the lever 19 are designated 22 and
23. The arms 21 and 22 are provided with
rounded surfaces on their upper edges across
which is located a connecting member 24. Sus-
pended from this connecting member by means
of screw 25 and extending downwardly between
the two levers is a post 26 which carries at its
lower extremity a transversely extending car-
riage 27 which has at each extremity an upstand-
ing knife edge 28 and 29. The knife edges 28
and 2¢ cngage in depressions located in each of
the levers I8 and 19. Suitably fastened to the
underneath side of the casing 11 is a housing 30
in which is located a bellows 31 which is sealed
to an annular member 32. A stem 33 is fastened
to the lower end of the bellows and extends up-
wardly through a hole 34 in the bottom of the
casing Il and carries at its upper end an oper-
ating pin 35 which engages in a bearing mem-
ber 36 carried by the carriage 21. The lever I8
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has in its right-hand end, as viewed in Figure 3,
s notch 37 in which is looped one end of & coiled
tension spring 38. The upper end of this spring
is securely fastened to a nut 38 having an ex-
tension &0, the end of which extends through a
slot 41 in the side of the casing. A screw 42 de-
pends loosely through a hole in the top of the
casing i and screw threadedly engages the nut
39. Rotation of the screw 42 will cause a ver-
tical adjustment of the nut 39 due to the fact
that engagement of the extension 49 with the
slot &1 in the casing will prevent the rotation of
nut 39 upon rotation of the screw 4%, Lever {9
is likewise provided with a notch 43 in which is
lcoped one end of & spring 44 whose upper end
is securely fastened to a nut (not shown) which
is similar to the nut 89. This nut also has an
extension 45, the end of which is inserted ina
slot 46 in the side of the casing and thereby pre-
vents rotation of the nut. A screw 41 loosely
depends through the top of casing {{ and screw
threadedly engages the nut so that upon rotation
of the screw the nut will be vertically adjusted
to vary the tension of the spring 84. 'The ar-
rangement of the bellows 3f and the springs 38
and 44 is such that the bellows on increase in
pressure within the housing 306 will rotate the
levers in a clockwise direction and on a ‘decrease
in pressure will permit the springs 38 and 44 to
rotate the levers in a counter-clockwise direction.

Suitably fastened on the rear of the casing {1
is a hollow block of insulation 50. Adjustably
positioned in one side of block 50 is a stationary
electrical contact 5f and immediately below this
contact is secured a permanent magnet 52. The
magnet 52 is positioned at a slight angle with re-
spect to the vertical and has a slight bevel at
the pole faces.

A bracket 53 is suitably fastened to the bottom
of the casing 1§ and is provided with two up-
standing arms 54 and 85 between which extends
a spindle 56. A piece of insulating material §7
is mounted to rotate freely on the spindle 56
and carries 2 contact arm 58 by means of screws
48, said contact arm extending upwardly into
the block of insulation 56. At its upper end the
contact arm 58 carries a movable contact 59 by
mesans of a leaf spring 60 and 2 short stem 8i.
The contact 59 is located on one side of the

arm 58 and the stem 61 extends through a hole ,

62 in the arm 58 to engage the leaf spring 60 on
the opposite side of the contact arm. The spring
functions normally to hold the contact 59 away
from the arm as shown in Figure 1 so as to per-
mit a certain amount of press back as the mov-
able contact 59 engages the stationary contact
5{. Contact arm 58 is provided with transverse-
ly extending arms 63 which are adapted to Le
adjacent the beveled pole faces of the permanent
magnet 52 when the contacts are closed. A flex-
ible conductor 68 connects the contact arm 58
with a terminal 65. The stationary contact B
is also electrically connected with a second ter-
minal 66 by means of which the switch contacts
may be connected with an outside circuit.

The insulating piece 57 carries an operating
arm 67 by means of the screws 88. A spring 68
is coiled about & portion of the spindle 56 and
has one end looped over the arm §8 of the brack-
et 53 and the other end looped beneath an ex-
tension 70 on the operating arm 67 for the pur-
pose of biasing the contact arm toward the con-
tact closing position. It will be noted that the
end 1i of the lever 18 lies immediately above the
operating arm 67.
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Also freely rotatable on the spindle 56 is the
U-shaped member generally indicated at 12 hav-
ing legs 73 and 74. The leg 74 is bifurcated to
provide an upper extension 15 and lower exten-~
sion 16. It will be noted that an extension 78
of the operating arm 67 is located between 15 and
16 as shown more clearly in Figure 1. A spring
19 is coiled about the spindle 56 between legs
1% and 78 of member 12, one end of the spring
being looped over a notch 80 in extension 78
of arm: 51 (see Figure 3), the other end being
looped under the connecting portion of the U-
shaped element 72 as shown in Figures 1 and 3.
The spring 19 will therefore tend to keep the ex-
tension 76 against extension 78 of the operating
arm 67. The end 88 of lever (8§ extends im-
mediately above the lez 73 of the U-shaped ele-
ment 72.

The bracket 53 is provided with an upstanding
portion 81 comprising two cut-away portions or
slots 82 and 83. One slot 82 is shown in Figure 1
and both are shown in Figure 3 in dotied lines.

" They form stops to limit the travel of the two
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levers 18 and £9.

The operation of the mechanism so far de-
seribed should now be clear. It is to be under-
stood that the nipple 85 on housing 30 is adapted
to be connected to a source of pressure to be con-
trolled or if desired it might be connected to a
thermally responsive bulb., For the sake of this
description it is assumed that it is connected
to a source of variable pressure. With the parts
in the position shown in Figure 1 it will be seen
that the pressure within the housing 38 is very
low and the two levers {8 and (9 are in their
lowermost positions. It is one of the objects of
this invention to provide a switch which will
close at one pressure and opéen at a second pres-
sure and to further provide for a means for in-
dependently adjusting these two pressures. This
is accomplished by means of the two springs 38
and 44 which, as can readily be seen, are adjust-
able independently of each other. Let it be as-
sumed for example that the spring 44 exerfs a
pull of 10 pounds and the spring 38 exerts a
pull of 15 pounds, the pressure at present within
the housing 36 will therefore be below 10 pounds.
As it increases to slightly above this amount, the
lever 19 will be raised by the carriage 27 and at
this time it will permit the spring 69 to rotate
the insulation 57, contact arm 98, and the U-
shaped member 12 as a unit until the leg 13 en-
gages the end 84 of the lever 18 which will stop
the rotation of member 72. The force exerted
by the spring 7% on operating member 87 is suf-
ficient to keep the contact arm 58 stationary
in this position on continued movement of the
lever 19, which will continue to rotate until it
strikes the upper limit of the slot 83. During
its rotation it will have separated from the op-
erating arm 67. The parts will remain in this
position until the pressure within the housing
30 reaches a value slightly less than 15 pounds
at which time the carriage 27 will start to rotate
the lever 8. Such movement will allow the U-
shaped member 12 to rotate under the effort of
the spring 69 through spring 79 until the contact
arm 58 approaches the magnet 52 to the point
where it exerts a strong enough pull to cause
contacts 59 and 66 to snap closed. At this point
the lever §8 will be practically at its upper limit.

Assuming now that the closure of the con-
tacts 59 and 5i causes a reduction in pressure
within the housing 36 to a point slightly above
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15 pounds, the stem 33 will start to lower and
permit the spring 38 to start rotating the lever
18 in a counter-clockwise direction. Lever 18
will cause rotation of the U-shaped element 72
due to the coaction between the end 18 and the
leg 13 but the contact arm 58 will remain sta-
tionary. This is because the spring 19, although
it was strong enough to hold the contact arm 58
in open contact position after the lever {9 has
been raised, does not have sufficient strength to
pull the contact arm 58 away from.the field of
the permanent magnet 52. Therefore the move-
ment of the lever 18 will only tension the spring
79 more until the lever has moved to the bottom
of the slot 82. The parts will remain in this
position until the pressure within the housing 30
decreases to a point slightly above 10 pounds at
which time the spring 44 will start to rotate the
lever 19. The force produced by the spring 44
and exerted by the lever 19 on the arm 67 in ad-
dition to the force exerted thereon by the spring
19 is sufficient to pull the contact arm 58 out of”
the field of the magnet 52 and the contacts 59
and 66 will therefore open with a snap action.

It will therefore be seen that the pressure at
which the switch contacts will close is dependent
upon the force exerted by the spring 38 because
it is this spring which determines the pressure
at which the lever 18 will rise to permit move-
ment of spring 19 and U-shaped member 12 to
allow closing of the contacts by the biasing spring
69. Also it is seen that the tension of the spring
44 determines the pressure at which the contacts
will be opened because this spring determines
the pressure at which the lever 19 lowers to en-
gage the operating arm 67 and open the switch
contacts. Each one of these springs is independ-
ently adjustable, one by the screw 42 and the
other by the screw 47 and the positions of the
extensions 40 and 45 in the slots 41 and 46 indi-
cate the adjustment of these springs. It is
therefore clear that suitable scale markings may
be placed adjacent the slots 41 and 46 on the
outside of casing ! so that the two pressures at
which the switeh wil] open and close may be
correctly read.

It is a further object of this invention to pro-
vide a second pressure responsive device which is
capable of independently opening the switech
contacts regardless of the position of the bellows
3. Such a device is located within the housing
80 which supports by means of the annular ring
91 a bhellows 92. The casing 80 is suitably sup-
ported on the underneath side of the casing (|
through a screw threaded sleeve 93. A stem 94
connected with the lower end of the bellows ex-
tends through the bellows and through the sleeve
into the casing 1. A nut 95 is threaded in the
sleeve 93 and confines between itself and the bot-
tom of the bellows a compression spring 96. Ro-
tation of the nut 95 will therefore adjust the force
exerted by the compression spring on the bellows
thereby adjusting or varying the pressure at
which the bellows will operate. It is to be under-

stood that the nipple 97 is suitably connected to-

a source of variable pressure to which it is de-
sired to have the bellows respond. A bracket 98
suitably secured to one side of the casing {{ by
means of screws 99 is provided with a pair of
ears 100 between which extends a spindle 101,
Freely rotatable on spindle 101 is a lever 102
having a depression {03 in which the upper end
of the stem 94 is inserted. A connecting piece
106 is suitably attached to the U-shaped member
12 and extends above the end of the lever { 02 so
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that as the lever is rotated in a counter-clock-
wise direction by the bellows 92 it will strike
the piece {96 and rotate the U-shaped element
12 in a clockwise direction. If the contacts 59
and 66 are closed at this time such rotation of
the element 12 will first merely tension the spring
19 but on continued rotation by lever 102 the
extension 15 will strike the extension 18 on the
operating member 67 to positively rotate the con-
tact arm 58 and open the contacts 59 and 66,
the tension built up in spring 19 causing the con-
tacts to open with a snap action. This opera-
tion will not in any way affect the bellows 31
or the levers 18 and 19 but will cause the oper-
ating member 6T by its clockwise rotation to
merely separate from these levers. Therefore
there can be no possibility of any strain trans-
mitted to the mechanism as the switch is posi-
tively opened by the bellows 92. .

One application of this instrument may be in
the field of refrigeration with the bellows 3{ re-
spouding to the temperature or pressure on the
suction side of a mechanical refrigeration sys-
tem and the bellows 92 responding to the high
pressure side of the refrigeration line. Normally
the bellows 31 will control the switch contacts 59
and 66 to alternately energize-and deenergize
the compressor motor to maintain the proper
suction pressure. However, if the pressure on
the high side of the line should become danger-
ously high the bellows 92 will take control and
positively open the circuit to the compressor
motor. It is to be understood however that this
instrument is not necessarily limited to such use
as it could just as easily be used in a temperature
controlled system.

From the foregoing it will be clear that T have
provided a device which meets all of the objects
set forth. The device will operate a switch in a
manner providing a simple adjustment of the
opening and closing pressures and furthermore
will provide a high pressure cut-out which will
operate efficiently and positively and not place
any strain on the low pressure bellows or the
connecting operating mechanism.

Various changes and modifications in this in-
vention will occur to those who are skilled in the
art and it is therefore to be distinctly understood
that I am to be limited by the scope of the ap-
pended claims and not by the specific embodi-
ment disclosed." o

I'claim as my invention:

1. In a device of the character described com-
prising in combination, a control member mount-
ed for movement back and forth in opposite direc-
tions, means biasing said member in one direc-
tion, a first lever having a one-way connection
with said member for controlling its movement
in the opposite direction, a second lever having a
one-way resilient connection with said member
for controlling its movement in said one direc-
tion, condition responsive means for rotating
said levers, and means causing said condition re-
sponsive means to rotate said first lever back and
forth at one value of said condition while said
second lever remains stationary and to rotate said
second lever back and forth at a second value
of said condition while said first lever remains
stationary.

2. In a device of the character described cori-
prising in combination, a control member mount-
ed for movement back and forth in opposite @i~
rections, means biasing said member in one
direction, a first lever having a one-way connec-
tion with said member for moving it in the op-
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posite direction, a second lever having a one-way
resilient ‘connection with said member for mov-
ing it in said opposite direction, an arm loosely
connecting said levers, a pressure responsive de-
vice connected to said arm for moving said le-
vers, and an adjustable spring connected to each
lever for opposing movement by said pressure
responsive device whereby said levers can be
operated at different pressures.

3. In a device of the character described com-
prising in combination, a pivoled arm, a'movable
contact carried by said arm, a stationary contact
mounted for cooperation with said movable con-
tact, means biasing said arm in one direction, a
first lever having a one-way connection with
said arm for rotating it in said opposite direc-
tion, a spring stending to rotate said arm in said
opposite direction, a second lever for varying the
tension of said spring, and a condition responsive
device for moving both levers.

4. In a device of the character described com-
prising in combination, a pivoted arm, a movable
contact carried by said arm, a stationary contact
mounted for cooperation with said movable con-
tact, means associated with said pivoted arm
for causing said contacts to open and close with
2 snap, means biasing said pivoted arm in one
direction, a first lever having a one-way connec-
tion with said pivoted arm for rotating it in the
opposite direction, a spring tending to rotate
said arm in said opposite direction, a second le-
ver having a one-way connection with said spring
for varying its tension, a Dpressure responsive
means for rotating said levers, and individually
adjustable spring means associated with each le-
ver for individually adjusting the pressure ab
which each lever will be operated.

5. In a device of the character described com-
prising in combination, a spindle, an arm rotat-
ably mounted on: said spindle, a movable contact
carried by said arm, a stationary contact mount-
ed for cooperation with said movable contact,
a magnet, an armature carried by said arm, said
armature lying adjacent said magnet when said
contacts are in closed position, a lost motion de-

- vice including a spring rotatably mounted on
said spindle, one part of said device engaging
said arm, a first lever having a one-way connec-
tion with said arm for opening the contacts, a
second lever having a one-way connection with
another part of said lost motion device for in-
creasing the tension of said spring tending to
open said contacts, and means for moving said
levers at different values of a condition.

6. In a device of the character described com-
prising in combination, a spindle, an arm rotat-
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ably mounted on said spindle, a movable contact -

carried by said arm, a stationary contact mount-
ed for cooperation with said movable contact, 2
magnet, an armature carried by said arm, said
armature lying adjacent said magnet when said
contacts are in closed position, a lost motion de-
vice including a spring rotatably mounted on said
spindle, one part of said device engaging said
arm, a first lever having a one-way connection
with said arm for opening the contacts, a second
lever having a one-way connection with another
part of said lost motion device for increasing the
tension of said spring tending to open said con-
tacts, and pressure responsive means operating
said first lever back and forth at one pressure and
the second lever back and forth at another
pressure.

7. In 5 device of the character described com-
prising in combination, a spindle, an arm rotat-
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ably mounted on said spindle, a movable contact
carried by said arm, a stationary contact
mounted for cooperation with said movahle con-
tact, a magnet, an armature carried by said arm,
said armature lying adjacent said magnet when
said contacts are in closed position, a lost mo-
tion device including a spring rotatably mounted
on said spindle, one part of said device engaging
said arm, a first lever having a one-way connec-
tion with said arm for opening the contacts, a
second lever having a one-way connection with

-another part of said lost motion device for in-

creasing the tension of said spring tending fto
open said contacts, a member bridging said
levers, 5 bellows bearing against said bridging
member for rotating said levers, and separate
springs individually adjustable *for opposing the
rotation of each lever by the bellows whereby a
differential of operation of the switch is ob-
tained.

8. In a device of the character described com-
prising in combination, a spindle, an arm rotat-
ably mounted on said spindle, a movable contact
carried by said arm, a stationary contact mounted
for cooperation with said movable contact, &
magnet, an armature carried by said arm, said
armature lying adjacent said magnet when said
contacts are in closed position, a lost motion de-
vice including a spring rotatably mounted on
said spindle, one part of said device engaging
said arm, a first lever having a one-way connec-
tion with said arm for opening the contacts on
2 movement in a first direction and for separat-
ing from said arm on a movement in a second
direction, a second lever having a one-way con-
nection with another part of said lost motion
device for increasing the tension of said spring
on a movement in said first direction, said spring
being incapable of opening said contacts against
the pull of said magnet, and for decreasing said
spring tension upon movement in said second
direction to permit the biasing means to cause
closing of the contacts, and condition responsive
means for moving one lever at one value of said
condition and the other lever at another value
of said condition.

9. In a device of the character described com-
prising in combination, a pivotally mounted
switch arm, an open contact switch adapted to
be opened and closed by said switch arm, means
biasing said arm to switch closed position, a
magnet positioned to cooperate with said switch
arm when said switch is in closed position
whereby a greater force is required to open said
switch than is required to hold it in open posi-
tion, a pair of levers, and a spring associated
with one of said levers, movement of said levers
in one direction causing said one of said levers
to exert a force on said switch arm through
said spring which is incapable of moving said
arm out of switch closed position, and the other
of said levers to exert at a later time an addi-
tional force on said arm to cause it to move to
open contact position, movement of said levers
in the opposite direction causing said other lever
to remove its force from said arm, at whichi time
said spring is capable of holding said arm in
open contact position, and said one of said levers
at a later time to remove at least some of the
force exerted by said spring on said arm at
which time said biasing means will rotate said
arm to switch closing position.

10. In a device of the character described com-
prising in combination, a pivotally mounted
switch arm, an open contact switch adapted to
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be opened and closed by said switch arm, means
biasing said arm to switch closed position, a
magnet positioned to cooperate with said switch
arm when said switeh is in closed position where-
by a greater force is required to open said switch
than is required to hold it in open position, a
pair of levers and a spring associated with one
-of said levers, movement of said levers in one
direction causing said one of said levers to exert
a force on said switch arm through said spring
which is incapable of moving said arm out of
switch closed position, and the other of said
levers to exert at a later time an additional force
on said arm to cause it to move to open contact
position, movement of said levers in the opposite
direction causing said other lever to remove its
force from said arm, at which time said spring
is capable of holding said arm in open contact
position and said one of said levers at a later
time to remove at least some of the force exerted
by said spring on said arm at which time said
biasing means will rotate said arm to switch
closing position, pressure responsive means for
rotating said levers, a separate spring for op-
posing rotation of each lever by said pressure
responsive means, and individual adjusting
means for each spring whereby said pressure
responsive means will rotate said levers at dif-
ferent pressures.

11. In a device of the character described
comprising in combination, a control member
mounted for movement back and forth in op-
posite directions, means biasing said member in
one direction, a first lever having a one-way con-
nection with said member for moving it in the
opposite direction, a second lever having a one-
way resilient connection with said member for
moving it in said opposite direction, condition
responsive means. for rotating said levers, means
causing said condition responsive means to rotate
said first lever back and forth at one value of
said condition and to rotate said second lever
back and forth at a second value of said condi-
tion, and a second condition responsive means
for moving said control member independently
of said levers.

12. In a device of the character described com-
brising in combination, a control member mount-
ed for movement back and forth in opposite di-
rections, means biasing said member in one di-
rection, a first lever having 3 one-way connec-
tion with said member for moving it in the
opposite direction, a second lever having a one-
way resilient connection with said member for
moving it in said opposite direction, condition
responsive means for rotating said levers, means
causing said condition responsive means to ro-
tate said first lever back and forth at one value
of said condition and to rotate said second lever
back and forth at a second value of said condi-
tion, a second condition responsive device hav-
ing a one-way connecticn with said control mem-
ber for moving it against its bias independently
of said other condition responsive means, and
means to adjust the value of the condition at
which said second condition responsive means
will move said control member.

13. In a device of the character described com-
prising in combination, a pivoted arm, a movable
contact carried by said arm, a stationary con-
tact mounted for cooperation with said movable
contact, means biasing said arm in one direction,
a first lever having a one-way connection with
said arm for rotating it in the opposite direction,
a spring tending to rotate said arm in said op-~
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bosite direction, a second lever for varying the
tension of said spring, a condition responsive de-
vice for moving both levers, and a second con-
dition responsive device for rotating said arm .
and separating the one-way connection between
said arm and said first lever.

14, In a device of the character described com-
prising in combination, a pivoted arm, a movable
contact carried by said arm, a stationary con-
tact mounted for cooperation with said movable
contact, means associated with said pivoted arm
for causing said contacts to open and close with
& snap, means biasing said pivoted arm in one
direction, a first lever having a4 one-way connec-
tion with said pivoted arm for rotating it in the
opposite direction, a spring tending to rotate
sald arm in said opposite direction, a second
lever having a one-way connection with said
spring for varying its tension, a pressure respon-
sive means for rotating said levers, individually
adjustable spring means associated with each
lever for individually adjusting the pressure at
which each lever will be operated, and a second
condition responsive device for rotating said piv-
oted arm in said opposite direction and cause
separation of the one-way connection between
said first lever and said arm and between said
second lever and said spring.

13. In a device of the character described com-
prising in combination, g spindle, an arm rotat-
ably mounted on said spindle, a movable con-
tact carried by said arm, a stationary contact
mounted for cooperation with said movable con-
tact, a magnet, an armature carried by said arm,
said armature lying adjacent said magnet when
said contacts are in closed positicn, a iost mo-
tion device including a spring rotatably mount-
ed on said spindle, one part of said dey ice engag-
ing said arm, a first lever having a one-way con-
nection with said arm for opening the contacts,
a second lever having a one-way connection with
another part of said lost motion device for in-
creasing the tension of said spring tending to
open said contacts, means for moving said levers
at different values of a condition, and separate
means having a one-way connection with said
arm for positively opening said contacts inde-
pendently of said other means.

16. In a device of the character described com-
prising in combination, a spindle, an arm ro-
tatably mounted on saig spindle, a movable con-

. tact carried by said arm, a stationary contact
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mounted for cooperation with said movable con-
tact, a magnet, an armature carried by said arm,
said armature lying adjacent said magnet when
said contacts are in closed position, a lost mo-
tion device including a spring rotatably mounted
on said spindle, one part of said device engaging
said arm, a first lever having a one-way con-
nection with said arm for opening the contacts,
a second lever having a one-way connection with
another part of said lost motion device for in-
creasing the tension, and a second pressure re-
sponsive means for rotating said arm to contact
open position independently of said levers and
said first pressure responsive means,

17. In a device of the character described com-
prising in combination, a spindle, an arm rotat-
ably mounted on said spindle, a movable con-
tact carried by said arm, a stationary contact
mounted for cooperation with said movable con-
tact, a magnet, an armature carried by said
arm, said armature lying adjacent said magnet
when said contacts are in closed position, a lost
metion device including a spring rotatably
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mounted on said spindle, one part of said device
engaging said arm, a first lever having a one-
way connection with said arm for opening the
contacts on a movement in a first direction and
for separating from said arm on a movement in
a second direction, a second lever having & one-
way connection with another part of said lost
motion device for increasing the tension of said
spring on a movement in said first direction,
said spring being incapable of opening said con-
tacts against the pull of said magnet and for
decreasing said spring tension upon movement
in sald second direction to permit the biasing
means 0 cause closing of the contacts, condi-
tion responsive means for moving one lever at
one value of said condition and the other lever
at another value of said condition, and & second
condition responsive means for engaging said
jost motion device for first tensioning said spring
and then positively rotating said arm to open
said contacts independently of said first condi-
tion responsive means.

18. In @ device of the character described
comprising in combination, a pivoted switch
arm, a spring biasing said switch arm in one
direction, a pair of levers, & pressure responsive
device, means causing said pressure responsive
device to operate one.f said levers at one pres-
sure while the other lever remains stationary,
and the other lever at another pressure while
said one lever remains stationary, one of said
levers operating to permit said spring to rotate
said arm in one direction, and the other of said
levers operating to rotate said arm in the op-
posite direction.

19. In a device of the character described
comprising in combination, & pivoted switch
arm, a spring biasing said switch arm in one
direction, a pair of levers, a pressure responsive
device, means causing said pressure responsive
device to operate one of said levers at one pres-
sure while the other lever remains stationary,
and the other lever at another pressure while
said one lever remains stationary, one of said
levers operating to permit said spring to rotate
said arm in one direction, and the other of said
levers operating to rotate said arm in the op-
‘posite direction, and a second pressure respon-
sive device for rotating said arm in said oppo-
site direction independently of said levers.

20. In a device of the character described
comprising in combination, a pivotally mounted
switch arm, an open contact switch adapted to
be opened and closed by said switch arm, means
biasing said arm to switch -closed position,- a
‘magnet positioned to cooperate with said switch
arm when  said switch is in closed position
whereby a greater force is required to open said
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switch than is required to hold it in open po-
sition, and a pair of levers, movement of sald
levers in one direction causing one of said levers
to exert & force on said switch arm through a
spring which is incapable of moving said arm
out of switch closed position, and the other of
said levers to exert at a later time an additional
force on said arm to cause it to move to open
contact position, movement of said levers in the .
opposite direction causing said other lever to re-

_move its force from said arm, at which time

said spring is capable of holding said arm in
open contact position, and said one of said levers
at a later time to remove at least some of the
force exerted by said spring on said arm ab
which time said biasing means will rotate said
arm to switch closing position, pressure respon-
sive means rotating said levers, a separate spring
for opposing rotation of each lever by said pres-
sure responsive means, individual adjusting
means for each spring whereby said pressure re-
sponsive means will rotate said levers at differ-
ent pressures, and a second pressure responsive
means for rotating said switch arm in a contact
opening direction independently of said other
pressure responsive means.

21. A control device comprising in combina-
tion, snap action mechanism, a floating mem-
ber having a pair of ends, a condition responsive
element for moving said member, a first means
for opposing movement of one end of said mem-
ber by said element, a second means for oppos-
ing movement of the other end of said member
by said element, means for adjusting each of
said  opposing means whereby one end of said
member may be made to move at one condition
value and the other end at a second condition
value, and connections between said member
and said snap action mechanism whereby one
end of the member controls the snapping of said
mechanism in one direction and the other end
of said member controls the snapping of said
mechanism in the opposite direction.

22. A control device comprising in combina-
tion, a floating lever having a pair of ends, a
condition responsive device exerting a force on
said lever at a point intermediate its ends, a
first spring resisting movement of one end of
said lever by said device, a second spring resist-
ing movement of the other end of said lever by
said device, means for individually adjusting

- said springs, snap action mechanism, and con-

nections between said snap action mechanism
and lever whereby one end of said lever snaps
said mechanism in one-direction and the other
end of said lever snaps said mechanism in the
other direction.
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