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My invention relates to new and useful ime
provements in control devices such as an electric
switch having automatically operable means for
actuating the same.
for determining the force exerted by the auto-
matic means which will operate the switch to
make and break contact.

Another object is to provide means for deter-

1y mining the force exerted by the automatic means
at which contact will be broken without affecting
the forece exerted by the automatic means at
which contact will be made.

Another object is to provide means for de-

uning the foree exerted by the automatic
means at which contact will be made without
affecting the force exerted by the automatic
means at which contact will be broken.

Another object is to provide means for actuat-

s ing the switch irrespective of the operation -of
~" the switch. by the automatie means.

Ancther object is to provide a snap acting
safety means for actuating the switch.

Another object is to provide adjustable mag-

03 netic means for regulating the operation of the
7 switch.

The invention consists in the improved con-
siruction and combination of parts, to be more
fully described hereinafter and the novelty of

~g Which will be particularly pointed out and dis-
tinctly claimed.

In the accompanying drawing, to be taken as a
part of this specification, I have fully and clearly
iliustrated a preferred embodiment of my inven-

o5 tion, in which drawing— .

Figure 1 is a view in longitudinal vertical cen-
tral section of the control device of my invention;

Fig. 2 is a view in section on the line 22 of
Pig. 1;

in Fig. 3 is a detail view in section taken on the
"~ line 3—3 of Fig. 1, and

Fig. 4 is a detail view in section taken on the
line 4—4 of Fig. 1.

Referring to the drawing by characters of

:; reference, | designates generally a supporting
gtructure such as a rectangular housing of elec-
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tric insulating’ material having opposite end

walls 2, 8 joined by top and bottom walls 4, 5
respectively and closed by a rear wall 6. The
.+ housing is preferably closed at its front by &
cover member or plate T, also of electric insulat-
ing material. Through the bottom wall 5 of the
housing adjacent the end wall 3, there is an open-
ing 8 which. is clesed by a cup-shaped container
5 Y having a marginal rim or flange which engages

e An object of my invention is to provide means

{CL 200—83)

the outer or under face of the wall 5 around
opening 8 and by which the container is rigidly
secured to the housing as by screws 16. The con-
tainer 9 has & movable end wall 11 which forms
the head of a metal bellows 12 positioned con- 5
centrically within the container 9. The upper
end of the bellows {2 is sealed to an annular plate
{3 which is secured and sealed at its outer pe-
riphery to the inside face of the side wall of
container 8 adjacent its rim so as to provide
within the container an expansible chamber 14.
The bottom wall of the container 9 is provided
with a fitting (5 having a bore 6 therethrough

—_
)

_opbening into the chamber {4 for the admission of

fluid under pressure to actuate the wall 11. The j;
head I1 is provided with a stop member 17 such.
as a post which extends into the bore 16 and is
provided with a head (8 which cooperates with an
annular shoulder {9 in the bore 16 to limit col-
lapse of bellows 12 and expansion of the chamber 20
{4. A coil spring 20 surrounds the post 11 and
is held under compression between the head 11
and the fitting 15 and serves to oppose collapse
of the chamber i4 and expansion of the bellows
12 upon reduction of pressure in the chamber (4. 05
Extending upwardly from the wall {1 within the
bellows 12 there is a thrust member or operating
rod 21 which projects through the opening 8 into
housing | and terminates adjacent the top hous-
ing wall 4. Surrounding the thrust member 21 20
there is a helical coil spring 22 which seats on
an abutment member or cup plate 28 which rests
on an annular upward facing shoulder 24 on the
thrust member. The upper end of the spring 22
is housed within a cup member 25 and bears at
its upper end against the end wall 26 of the cup
member which is apertured for the free passage
of the thrust member therethrough. Positioned
between the thrust member 21 and the end hous- .
ing wall 3 there is an adjustment lever 27 which .,
is pivotally supported on a shaft 28 secured in
the rear housing wall 6. The lever 21 is prefer-
ably: U-shaped, having its arms of which but
one is shown, and which are joined by a cross
member 29, extending on opposite sides of the .-
cup member 2% and bearing, as at 30, at dia-
metrically opposite points on the top face of a
circumferential flange 3i projecting from the
lower end of the cup member 25. An adjustment
screw 32 which is adjustably screw-threaded in g
a metal insert 33 in the end wall 3 is operatively
connected to the lever 27 by a pin 34 which bears
at its opposite ends in recesses in the screw 32
and the cross member 29. The upper end of the
thrust member 2i terminates between the op-
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posive depending side flanges 35, see Fig. 3, of a
suppoerting bracket 26 secured by screws or the
like 35’ to the top housing wall 4, the flanges 35
cexsending substantially parallel to the rear wall
2, The upper end of the thrust member 21 is
received in an aperture 37 in an operating lever
28 of electric insulating material to which it is
pivotally secured by a cross pin 83. The lever 38
is fulcrumed between the flanges 35 cn bearing
pins or screws 48 which are supported in the
fianges 35. Also positioned between the flanges
3% there is a switch arm 41 having parallel side
membors 42 which extend between the sides of
the lever 28 and the flanges 35, the arm being
sulerumed adjacent one end and end wall 3 on a
bearing shaft 43 supported in the flanges 35.
The free end of the lever 38 seats on an abutment
member 44 such as a rod extending between the
i ‘m members 42. A helical coil spring 45

)
|
)

)

[egiwy

ween its Tulerum and the end wall 3 and urges
ihe ahutment £4 upward against the lever 33.
The gpring seats at its upper end against the
cyoss member of the U-shaped bracket 36. The
end of the arm 41 which extends toward the
end wall ¢ is provided with substantially parallel
upper and lower armature portions 46, 47, the
portion 47 being secured to the arm 4 by spacer
sleeves and rivets 48 or the like. The arm 41 is
provided withh an upward projecting contact
member 49 which extends through a slot in the
armature portion &6 and is provided with a down-
ward facing shoulder cooperable with the side
edges of the slot to limit upward movement of the
armature portion. The contact member 48 is
carried by a spring blade 50 which is riveted to
the under face of the arm 41, as at 51. The con-
sact member 49 cooperates with a contact mem-
her 8% which is secured in the top housing wall
¢ and projects downward therefrom. The con-
1act memper 52 is connected to a terminal post
33 by a lead member 54 extending through and
embedded in the top and the rear walls of the
housing. The armature portion 46 cooperates
with the poles of & U-shaped permanent magnet
55 which extends longitudinally of the switch

o

Cona
ree

arm 41 in overlying relation to the armature por-
tion &5, the poles of the magnet straddling the

contact member 2. The magnet 55 is secured
by a nut and oolt 56 to a resilient hinge member
57 such as a sheet metal angle plate rigidly se-
cured to the end wall 2 by screws 58. An adjust-
ment serew .59 having an operating knob 80 is
adjustably screw-threaded in a metal insert 61
ambedded in the top wall 4. The screw 93 pro-
tagis through the top wall 4 and engages the head
of holt 55 which is held in engagement with the
screw oy the inherent resilience of the hinge
member 51, the screw being operable to swing
the magnet poles against the resilience of the
hinge member and toward the armature portion
45 to regulate the attractive force of the magnet
acting on the switch arm 41. Positioned beneath
the magnet 55 there is a base member 62 in the
form of a flat supporting shelf which rests at one
end on a shoulder 63 projecting from the end
wall 2 and which at its other end extends intc
a groove in a post or support 64 projecting frem
ihe rear wall 6. The base member 62 is rigidly
held in position by screws 65 extending through
depending flanges on the front and rear edges
of the member 62 and threaded into the rear
wall §. Supported on the member 62 there is a
U-shaped permanent magnet 66 which is ful-
crumed at its base end on the top face of the
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member §2. The magnet 66 extends longitudi-
nally of the switch arm 41 with the free ends of
its pole extending beneath the armature portion
£7 for cooperation therewith. The magnet 66 is
supported in an upwardly inclined position with
its poles spaced from the member 82 by a plate
member 57 of resilient sheet metal which is bent
or arched upwardly intermediate its ends and
which has its opposite ends bearing on the top
face of the member 62. A screw 68 extends
through the magnet and is adjustably screw-
threaded in the base member 62, the head of the
screw 88 bearing on the top face of the magnet
which is held in engagement with the screw head
by the inherent resilience of the plate 61. Ad-
justrment of the screw 68 will regulate the position
of the magnet poles relative to the armature
portion 47. On the base member 62 between the
magnet poles, there is a stop member 69 of elec-
tric insulating material which cooperates with a
stop member 10 carried by the swilch arm 41 to
Limit movement of the armature portion 47 fo-
ward the magnet £6 and to prevent engagement
hatween the magnet and the armature portion
41. The stop member 10 projects through a siot
ature portion 47 and is provided with
a circurnierential shoulder engageable with the
side edges of the slot, the stop member being car-
ried by a spring blade Tt which is secured te but
clectricaliy insulated from the arm 41, as at 12.
The switch arm 41 is connected to a terminal
post 18 by a lead wire T4 which is secured at one
end, as at 75, to the arm 4( and at its other end,
as at 15, to a connector strip 17 embedded in the
housing wall and joined to the post 73.
Supported on the top wall 4 there is a casing 18
which is rigidly secured to the housing | by bolts
19. The casing 18 is preferably formed from a
blank of sheet metal which is bent into substan-
tially rectangular form with one end pertion 80
turned upward into the casing to provide a lever
support. Within the casing there is a lever mem-
per 81 which extends transversely to the side face
of the support 80 and has lugs 82 which extend
into apertures 83 in the support 80 to prevent
displacement of the lever member and to serve
as bearing points therefor. The lever member
2i is substantially U-shaped, having parallel arms
g4, 85 which extend away from the support 89.
Positioned between the arm 84 and one end wall
of the casing 18 there is a helical coil spring 86
which is under compression and which urges the
lever member £1 into engagement with a stop
member 87 depending from the top wall of the
casing 8. The spring 86 is provided with end

16,
fallower members 88 which are recessed, one re-
ceiving in its recess the pointed end of the arm
34, and the other receiving the pointed end of an
sbutment pin 83 adjustably screw-threaded in
the end wail of the casing 18 to regulate the com-
ponent of force of spring 3% acting on lever 8f.

hrough the top housing wall & there is an aper-
ture 99 which receives an actuating member or
push rod £i, the aperture overlying the free end
portion of the switch arm 41 intermediate its fui-
crum and armature portion 48 so that the rod 91
is movable downward into engagement with the
switch arm to actuate the same. The rod 91 is
provided with a head 32 providing a downward
facing annular shoulder. Surrounding the rod
9t there is a helical coil spring 93 which bears
at its upper end against the head 82 and at its
lower end seats on an annular shoulder in the
aperture 93 se that the spring 23 normally urges
the red 8¢ upward and hoids the same out of en-
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49 is held ‘closed by the attractive force of the
-‘magnet 55 for its armature portion 46 and the

gagement With arm 41 and in éngdgement with
the lever arm 85. The lever arm 85 is provided
with a conical downward facing recess which re-
ceives the conical upper end of the headed rod
91 :to insure their operative engagement with
each other. Cn the top wall of the casing 18
there is a container-94 which is of inverted cup-
shaped form, having a circumferential flange 95
which seats on the top casing wall and by which
the container is rigidly secured to the casing,
breferably by the screws 19. The container 94
is provided with a movable wall 86 which forms
the head of a metal bellows 9T having its other
end secured and sealed to an annular plate 98

5 which is secured and sealed to the inside face

of the side wall of container 84. The interior
of the container 84 around the bellows 97 thus
provides an expansible.chamber 98 which is com-
municable with a source of fluid pressure through
the bore of a fitting 198 secured and sealed in the
top end wall of the container 94. A push rod or
thrust member (01 is fixed at one end to the bel-
lows head 83 and extends downward therefrom
through the bellows and an aperture in the top

o wall of casing I8 and terminates in a conical or

tapered end porticn which seats in a .conical
recess {02 in the-top face of the lever member
81 adjacent its fulcrum and between the fulerum
support 88 and the push rod 8¢!. Surrounding
the thrust member {81 there is an adjustable
guide sleeve 183 which ‘is adjustably screw-
threaded in the top wall of the casing 18. Posi-
tioned between the sleeve member 103 and the
bellows head 86 there is a helical coil spring ‘104

v which surrcunds the thrust member (01 and

which opposes expansion of the chamber 9.
The force exerted by the spring (04 and the
spring 83 is preferably related to the component
of force exerted by spring 86 so that the increase
of resistance of spring 104 and spring 93 on
movement of the bellows head 96 will be com-
pensated by the decrease in resistance of the
spring 86 to movement of the lever member 81
s0 that the force or pressure in chamber 99 which
will initiate movement of lever member 81 will
be sufficient to carry the lever completely through
its range of travel. It will be noted that the re-
sistance of spring 93 will be opposed by the com-
ponent -of force of spring 86 as the lever member
21 moves overcenter but the force of spring 93
is at all times sufficiently greater than the com-
ponent of force exerted by spring 86 so that
when the force on the bellows head 96 decreases,
the spring 83 can move the lever member upward
to the position shown.

This control device is particularly adapted for
use in connection with refrigerating apparatus
and its operation will be described as employed
in connection therewith although it will be ap-
parent that the device is adapted for other uses.
The fitting 15 is connected by suitable ‘piping to
the refrigerant return line from the evaporator
and the fitting 100 is connected by suitable piping
to the high pressure side of the system, for exam-

62 ple at the compressor outlet. The terminal posts

53 and 73 are connected by suitable lead wires
to the compressor motor so that the control de-
vice will control the operation thereof. The con~
trol device is shown as having responded to the
bredetermined desired high pressure in the re-
frigerant return line which has closed the switch
contacts to cause operation of the compressor.
With the compressor in operation, the pressure
in the refrigerant return line and therefore in
chamber {4 will decrease. The switch contact

3

force -of spring 45 acting on the switch arm 41

‘together with the pressure in the chamber 14
‘which 4cts on the bellows head 1.

! When the
bressure has decreased to the predetermined de-

gree at which operation of the compressor is to

be stopped, the spring 22 will push downward

-on ‘the thrust member 21 and turn the lever 38
‘clockwise about .its fulcrum 40 which will pull g
‘downward on the abutmient 44 and turn the

switch arm 4! counterclockwise about its ful-

«crum 43 to separate contact member 49 from its

contact member 52 to break the circuit between

‘terminal posts 53 and 73. Contact between meri-

bers 49 and 52 will be broken with a quick sub-
stantially snap action due to the rapid decrease
in the holding force of magnet 55 for itg arma-

‘ture -portion 46 as the lever arm &1 is moved.
The lost -motion between blade 50 and arm 44 ¢

‘also enhances the sharp breaking of contact as

‘the arm 41 is in movement before the lost mo-
tion is taken up. The downward movement of

the armature portion 47 under the force of lever

-38 will ' move the stop member 10 into engagements 25
‘with ‘its -fixed stop member 6§ and bring the

armature portion 47 into the field of itg mag-
net ‘66, ‘but the abutment member 44 will not
leave the lever 38 as the spring 45 is sufficient

‘to-overcome the hclding force of the magnet 66. 50

With the compressor stopped, the pressure in
chamber 14 will increase and when the pressure
on the bellows head 11 plus the force of spring
45 becomes equal to the resisting force of spring

22 and the attractive force of magnet 88, then 3.
‘the thrust member 21 will be -moved upward.

The arm -4 is held with its abutment 44 in en-
gagement with the lever 38 by the spring 45 so
that as the lever 38 is rotated counterclockwise
about its fulcrum 40, the switch arm 41 will move
with it to engage contact member 49 with its
contact member 52 to start operation of the com-
pressor. The snap or quick action of arm 4{
above described also occurs when the arm 41 is
moved to make contact due to the attractive
force of magnet 66 for portion 41. If it is de-
sired to change the range of operation, that is,
the mean pressure at which contact wiii he made
and broken while maintaining a constant differ-
ence between the pressure at which contact is
made and the pressure at which contact is broken,
the force of the spring 22 ig -adjusted by the
operating member 32, If the operating member
32 is rotated to compress the spring 22 so that
it exerts a greater force on the thrust member 2 {,
then the mean pressure in the chamber 14 at
which contact will be made and broken will be
Increased thereby resulting in g higher average
evaporator temperature. If it is desired to de-
crease the temperature at which the COMpressor
will be stopped without varying or changing the
temperature at which the compressor is to be
started, that is, to regulate the differential at
the switch cut-out point, then the magnet 55
is moved by its adjustment screw 58 toward the
switch arm 4i which will increase the resistance
to movement of the switch arm by the spring 22
so that the pressure in the chamber {4 must have
a further decrease in pressure in order for the
force of spring 22 to move the switch arm 4}
as above described. This regulation of magnet
55 will not however affect the pressure in cham-
ber 14 at which arm 41 will be moved upward to
make contact. If it is desired to decrease the
temperature at which the compressor is to be
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4
started, that is, tc regulate the differential at
the switch cut-in point, then the magnet 66 is
moved by its screw 85 toward the base member
62 against the force of resilient means 67 so that
there wiil be a greaier air gap between the arma-
ture portions 47 and the magnet poles when con-
tact is broken and stop members §9 and 19 are
in engagement thereby requiring a lower pres-
sure in chamber 14 and a less upward force on
bellows head (i to overcome spring 22 and the
attractive force of magnet §6. Should the pres-
sure on the outlet side of the compressor increase
so that the force acting on the bellows head 96
will overcome the resisting force of springs 86,
58, and 124, then due to the compensation ef-
fected by the reduction in the resisting com-
ponent of spring 26, the plunger or thrust mem-
per 451! wiil be moved quickly downward to carry
the lever &} and its spring 86 overcenter. As the
lever 81 moves downward, it will push downward
on the actuating member or push rod §1 and
bring it sharply into engagement with the switch
arm 11 to separate the contact member 48 from
contact member 52. The switch arm &1 is free
+o move downward under the force of push rod
91 due to the lost motion connection between
the switch arm 41 and the lever 38 at abutment
member 43, the attractive force of magnet 55
and the resistance of spring 45 only having to
he overceme in order to break contact. If the
pressure in the chamber 98 decreases due to stop-
ping of the compressor when contact is broken
by the safety mechanism, then when the pres-
sure on the bellows head §6 has decreased suffi-
ciently so that it will be overcome by the com-
bined force of spring §3 and spring 104 less the
resisting component of force of spring 85, the
post 8} will be moved upward by the spring 93
which wiil hold lever member 81 in engagement
with plunger 131 and permit the switeh arm 41
to be moved to circuit making position under
the force of spring 45. It wiil be noted that when
contact is broken by downward movement of the
push rod 81 increased pressure in the chamber
. 14 which will overcome spring 22 and move thrust

member 2! upward will merely move the lever
28 away from abutment 44 and will not act in
opposition to the pressure in the chamber 99.

Trom the foregoing, it will be apparent that I
have provided a swiich in which the range of
operation may he adjusted by the control means
32 to regulate the pressures at which contact
will be made and at which contact will be broken
without affecting the differential of operation
atween these pressures. It will also be appar-
ent that T have provided a switch in which the dif-
ferential of cperation may be increased or de-
creased either by changing the pressure at which
contact will be made or by changing the pressure
~t which contact will be broken or by changing
both the pressure at which contact is made and
the pressure at which contact is bhroken inde-
pendently cof the range of operation of the de-
vice. Although the device is shown as adapted
to respond directly to pressure, it is to be noted
that the switch is egually operable by tempera-
ture responsive means requiring merely the con-
nection of a volatile liquid containing bulb ele-
ment to the ftting (5 or to the fitting 180 or to
both of said fittings.

wWhat I claim and desire to secure by Letters
Patent of the United States is:

1. A device of the character described, com-
prising a supporting structure, a control means,

2,080,169

an arm pivotally supported by said structure and
operable to move said means, power means for
moving said arm in one direction, a magnet ccop-
erable with said arm and opposing operation of
said arm by said power means, a spring for mov-
ing said arm in the opposite direction and oppos-
ing operation of said arm by said power means,
a magnet cooperable with said arm and opposing
operation of said arm by said spring, one of said
magnets being mounted for wpivotal movement
whereby it is adjustable relative to said arm, and
means toc move the free end of said movable mag-
net.

9. A device of the character described, com-
prising a supperting structure, a control means,
an arm pivotally supported by said structure and
operable to move said means, power means for
moving said arm in cne direction, a magnet co-
operable with said arm and oppesing operation
of said arm by said power means, a spring for
moving said arm in the opposite direction and
opposing operaticn of said arm by sald power
means, 2 magnet cooperable with said arm and
opposing cperation of said arm by said spring,
resilient means supporting one of said magneis,
and means to adjust said one magnet against the
force of said resilient means and relative to
said switch arm.

3. A device of the character described, conpris-
ing a supporting structure, a control means, an
arm pivotally supported by said structure and
operable to move said means, power means for
moving said arim in one direction, a magnet co-
operable with said arm and opposing cperation
of said arm by said power means, a spring for
moving said arm in the opposite direction and
oppcsing operation of said arm by said power
means, a magnet cooperable with said arm and
opposing operation of said arm by said spring,
a resilient plate member supporting one of said
magnets, and a screw engaging said one magnet
and operable to adjust said one magnet against
the force of said plate member.

4. A device of the character described, com-
prising a supporting structure, a control means,
an arm pivotally supported by said structure and
operable to move said means, a lever separate
from and engaging said arm, means holding said
arm and said lever in engagercent and operable
to move said arm in one direction, a thrust mem-
ber engaging said lever, means to move said
thrust member to actuate said arm, and means
directly engageable with said arm and operable
to overceme said holding means, said last-named
means acting through said arm to move said
control means.

5. A device of the character described, com-
prising a supporting structure, a control means,
an arm pivotally supported by said structure and
operable to move said means, a lever separate
from and engaging said arm, means holding said
arm and said lever in engagement and operable
to move said arm in one direction, a thrust
member engaging said lever, means tec move said
thrust member to actuate said arm, an actuating
member operable to overcome said holding means
and to engage and move said arm relative
to said lever, =aid actuating member acting
through said arm to move said control means,
overcenter means for moving said actuating
member, and power means opsrable to move said
last-named means overcenter.

8. A device of the character described, compris-
ing a supporting structure, a control means, an
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arm pivotally supported by said structure and
orerable to move said means, a lever separate
from and engaging said arm, said lever being op-
crable to move said arm, means holding said arm
and said lever in engagement and operable to
move said arm in one direction, a thrust member
engaging said lever, means to move said thrust
member to actuate said arm, a magnet cooperable
with said arm and opposing operation of said arm
by said last-named means, and means operable
to overcome said holding means and the attrac-
tive force of said magnet and to move said arm
relative to said lever, said last-named means bo-
ing directly engageable with and acting through
said arm to move said control means.

7. A device of the character described, com-
prising a switch arm having a fulcrum- support,
an expansible chamber having a movable wall,
means for transmitting the movement of said
wall o said arm, a range spring cooperable with
said wall and determining the pressure in said
chamber at which contact will be made and bro-
ken, a magnet cooperable with said arm and de-
termining the pressure in said chamber at which
contact will be made, a second magnet cooperable
with said arm and determining the pressure
in said chamber at which contact will be broken,
one of said magnets being mounted for pivotal
movement whereby it is adjustable relative to
said arm, and means to move the free end of said
movable magnet.

8. A device of the character described, com-
prising a switch arm having a fulcrum support,
an expansible chamber having a movable wall,
a lever separate from and engageable with said
arm and operable to transmit the movement of
said wall to said arm, means acting on said arm
to hold said arm in engagement with said lever,
means to move said arm relative to said lever, a
range spring cooperable with said wall and de-
termining the pressure in said chamber at which
contact will be made and broken, a magnet co-
operable with said arm and determining the pres-
sure in said chamber at which contact will be
made, said holding means exerting a greater turn-
ing moment on said arm than does said magnet
whereby said holding means acts alone to over-
come the attractive force of said magnet, and a
second magnet cooperable with said arm . and
determining the bressure in said chamber at
which contact will be broken,

9. A device of the character described, com-
prising a switch arm having a fulerum support,
an expansible chamber having a movable wall,
means for transmitting the movement of said
wall to said arm, a range spring cooperable with
said wall agnd determining the pressure in said
chamber at which contact will be made and
broken, a magnet cooperable with said arm and
determining the pressure in said chamber at
which contact will be made, said magnet being
mounted for pivotal movement and extending
longitudinally of and overlying said arm, and a
second magnet cooperable with said arm and de-
termining the pressure in said chamber at which
contact will be broken, said second-named mag-
net being mounted for pivotal movement and
extending longitudinally of and underlying said
arm and said first-named magnet,

10. A device of the character described, com-
prising a supporting structure including a base
member, a switch arm fulcrumed on said struc-
ture, a magnet having one end fulerumed on
said base member and having its other end ex-

5

tending into cooperable spaced relation to said
arm, resilient means positioned between said base
member and said other magnet end and urging
said magnet toward said arm, and adjustable
means securing sald magnet to said base mem-
ber, said adjustable means being operable to regu-
late the position of said other magnet end relative
to said arm.

11. A device of the character described, com-
prising a supporting structure including a base
member, a switch arm fulcrumed on said struc-
ture, a magnet having one end fulcrumed on said
base member and having its other end extending
into cooperable spaced relation to said arm, re-
silient means positioned between said base mem-
ber and said other magnet end and urging said
magnet toward said arm, adjustable means secur-
ing said magnet to said base member, said adjust-
ahle means being operable to regulate the position
of said other magnet end relative to said arm,
and means on said base member to limit move-
ment of said arm toward said magnet.

12. A device of the character described, com-
prising a housing, a switch arm fulerumed in said
housing, power means to actuate said arm, a
push rod extending through the wall of said hoys-
ing and engageable with said arm, a casing se-
cured on said housing and receiving said rod, a
lever fulerumed in said casing and bearing on
said rod, a spring in said casing and engaging
said lever, said spring acting on said lever at an
acute angle and being movable overcenter to
exert its force through said lever to move said
push rod to actuate said arm, and means to move
said lever to move said spring overcenter.

13. A device of the character described, com-
brising a housing, a switch arm fulerumed in said
housing, power means to actuate said arm, lost-
motion means operatively connecting said power
means and said arm, g push rod extending
through the wall of said housing and engageable
with said arm, means normally acting to main-
tain said push rod out of contact with said arm
whereby movement of said arm is unimpeded
by said rod, a casing secured on said housing and
receiving said rod, a lever fulerumed in said cas-
ing and bearing on said rod, a spring in said cas-
ing and engaging said lever, said spring acting on
said lever at an acute angle and being movable
overcenter to exert its force through said lever
to move said push rod to actuate said arm, and
means to move said lever to move said spring
overcenter. :

14, A control device comprising a supporting
structure, a movable member pivotally supported
by said structure and movable for controlling an
electric circuit, bower means operable for mov-
ing said member in one direction, resilient means
for moving said member in the opposite direc-
tion and opposing operation of said member by
said power means, mesns cooperable with said
member and yieldably opposing operation of said
member by said resilient means, a magnet cooper-
able with said member and opposing operation of
said member by said power means, said magnet,
being mounted for pivotal movement whereby it
is adjustable relative to said member, and means
operable to move the free end of said movable
magnet.

15. In a control device having a movable switch

ember for controlling the circuit and operation
of an electrieally operated refrigerating appara-
tus and normally actuated by a power means re-
sponsive to changes in a fluid characteristic at
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one point in said system, a snap acting device
for moving sald switch to open said circuit upon
a predetermined change in the characteristic of
said fluid at another point in said system com-
prising, a push rod normally positioned out of
engagement with said switch member and mov-
able to engage therewith to move said switch
member to open position, yieldable means exert-
ing a force and normally acting to hold said push
rod in its normal position, a pivotal lever mem-
ber in engagement with said push rod, a spring
having one end fixed and its other end in engage-
ment with the free end of said lever member
with the point of engagement therebetween nor-
mally positioned overcenter in one direction, and
a power means responsive to said predetermined
change in the fluid characteristic at said second-
named point in said system and having a thrust
member for moving said lever to move its point
of engagement with said spring overcenter in the
opposite direction to move said push rod with a
snap action into engagement with and move said
switch member to open position, said resilient
means exerting a greater force than the force
exerted by said spring means and operable to
return said spring means and said lever to their
normal overcenter position upon a predetermined
decrease in the force of said second-named power
means.

16. In a control device for controlling flow in a
fluid flow system and having a control means ac-
tuated through a pivotal lever by a power means
responsive to changes in a characteristic of the
fluid in one point of the system, a device for ac-
tuating said control means upon & predetermined
change in the characteristic of the fluid in an-
other point of said system comprising, a push
rod normally positioned in spaced relation to
said lever member and movable to engage and
move said lever member to actuate said control
means, a spring for holding said push rod in its
normal position, a pivotal lever member engag-
ing said push rod, a coil spring having one end
engaging the free end of said second-named lever
member with the point of engagement therewith
normally being positioned overcenter in one di-
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rection, and a power means responsive to said
predetermined change in the characteristic of the
fluid at said second-named point in said system,
caid power means having a thrust member en-
gaging said second-named lever member to move
its point of engagement with said second-named
spring overcenter in the opposite direction to
move said push rod to engage and move said
first-named lever member with a snap action,
said first~-named spring exerting a greater force
than the component force exerted by said second-
named spring acting thereagainst and operable
to automatically return said second-named spring
and said second-named lever member to their
normal overcenter position upon a predetermined
decrease in the force exerted by said second-
named poOwer means,

17. A device of the character described, com-
prising a pair of parallel longitudinally recipro-
cal thrust members, a control means, an arm
operable to actuate said control means and ex-
tending transversely to said thrust members, one
of said thrust members acting directly on and
through said arm to actuate said control means.
a lever pivotally supported and independent of
said arm, said lever acting on and through said
arm to actuate said control means, the other of
said thrust members heing operatively connected
to and for moving said lever, and means urging

said lever and said arm into cooperable engage- '

ment and opposing operation of said arm by
said thrust members.

18. In a control device, a power element hav-
ing a movable wall, a plunger operable by said
wall, a control means, a thrust member longi-
tudinally reciprocal and operable to actuate said
control means, a lever for transmitting move-
ment from said plunger to said thrust member,
and a spring having one end engaging said thrust
member, said spring acting to hold said thrust
member out of engagement with said control
means and in engagement with said lever and
to hold said lever in engagement with said
plunger,
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