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The herein described invention relates to fluid pressure
operated switch mechanisms and has for an object to
provide a mechanism capable of operating on high pres-
sure and high cver pressure.

Another object of the invention resides in providing a
switch mechanism utilizing a case having a switch therein
and supporting a cylinder with a piston slidably mounted
in the same, said piston being subject to the pressure of
the fluid and in further providing a mechanism in which
the travel of the piston is relatively small.

Another object of the invention resides in providing a
plunger having a stem engaging the end of the piston and
operated thereby and in providing a spring engaging said
plunger and urging the same into engagement with the
piston.

An object of the invention resides in providing an end
wall for the cylinder and in constructing the plunger with
a stem extending through the end wall and engaging the
piston.

" Another object of the invention resides in providing a
bushing in the end wall constructed of polymerized tetra-
fluoro ethylene and guiding said plunger for reciprocating
movement in the direction of movement of said piston.

An object of the invention resides in constructing said
end wall with steps on opposite faces thereof and said
piston with an end engaging one of said stops and said
plunger with a shoulder engaging the other of said stops
for limiting the movement of said plunger and piston.

Another object of the invention resides in constructing
the plunger with a flange formed with a shoulder thereon
and in providing a lever pivoted to the case and having
a fulcrum engaging said shoulder and causing movement
of said switch upon operation of the plunger.

A feature of the invention resides in constructing said
ever with spaced legs straddling said plunger and a ful-
crum having two parts, cne on each of said legs and en-
gaging said shoulder, said lever serving to operate the
switch upon movement of the fulcrum.

Other objects of the invention reside in the novel com-
bination and arrangement of parts and in the details of
construction hereinafter iilustrated and/or described.

In the drawings:

Fig. 1 is a longitudinal sectional view of a fluid pres-
sure operated switch mechanism illustrating an embodi-
ment of the invention and taken substantially through the
center of the same.

Fig. 2 is a sectional view taken on line 2—2 of Fig. 1.

In the drawings a case has been shown in which is
mounted a switch comprising a fixed contact and a mov-
able contact operated by a movable button. Below the
switch and formed om the case is a boss in which is
screwed an insert having a bore. In this bore is mounted
2 liner forming a cylinder and in the cylinder is a slidable
piston. A fitting connected to the insert conducts fluid
under pressure into the cylinder to urge movement of the
piston toward the end of the cylinder. At one end of the
cylinder is provided a wall and on the inner side of the
wall is a stop adapted tc be engaged by the piston to
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limit the movement thereof. Disposed within the case
and in axial alignment with the piston is a plunger. This
plunger has at one end a stem slidably received in a bush-
ing mounted in the end wall of the insert and the said
stem is adapted to be engaged by the end of the piston
whereby the plunger is moved by the action of the piston.
The other end of the plunger has a portion which is slid-
ably mounted in another bushing fixed relative to the
case. Both of these bushings are constructed of polymer-
ized tetraflnoro ethylene. A compression coil spring
acting at one end against a part fixed relative to the case
acts against another part mounted on the plunger and
urges the stem into engagement with the piston. A lever
disposed within the case is pivoted to the case and has two
legs straddling the plunger. This lever has a fulcrum,
parts of which are disposed on said legs, and which en-
gages a shoulder formed on a flange on the plunger. The
said lever engages the button of the switch and serves to
operate the same as the lever is moved by the motion of
the plunger.

The invention consists of a case 18 comprising end
walls 11 and 12, side walls 13 and 14, and a top 15.
These parts may be made as a casing if desired. The
lowermost portion of the case is provided with an open-
ing 16 through which access may be had fo the chamber
17 within the same. The opening 16 is clesed by means
of a cover 18 which is held attached to the case by screws
19 extending through said cover and screwed into the
walls of the case. The wall 14 of case 1§ has an opening
24 which is closed by means of a cover 28. This cover
is attached to the wall 14 by means of screws 26 in the
same manner as the cover 18.

Formed on the side wall 13 of the case are bosses 21,
Fig. 2, which are threaded to receive screws 22. These
screws extend through a switch 23 and attach the switch
to the case proper. The switch 23 includes a fixed con-
tact 27 and a movable contact 28 mounted on a swinging
arm 292. The arm 29 is operated by means of an over-
center spring lever 31 which is adapted to be actuated by
a button 32. The entire switch is mounted in a housing
33 and the button 32 is slidable and projects cutwardly
beyond said housing. A switch in which the moving pait
travels an extremely short distance is employed and one
in which the contact 28 is moved into and out of engage-
ment with the contacts 27 through a snap action. How-
ever, such switches being well known in the art, switch
23 has not been described in detail, and any suitable
construction may be used for the purpose. The contacts
27 and 28 are connected by means of conductors 34 to
suitable terminals in an electrical fitting 35 attached to
the wall 12 of case 16. Suitable connections may be
made with these terminals and attached to the fitting 3%
whereby the switch may be connected to any suitable cir-
cuit with which it is to be used.

The wall 11 has formed on it a boss 38§ which is bored
and threaded as indicated at 38 to receive an insert 37.
The insert 37 is constructed with a bore 39 situated cen-
trally of the same and which is partially closed at one
end by means of an end wall 41 formed on the end of
said insert. This wall projects inwardly into the cham-
ber 17 in the case 18. The insert 37 is constructed with
s head 42 having a hexagonal wrench engaging portion
43. This head butts up against the end of the boss 36
and forms a fluid-tight connection therewith. Received
within the bore 32 in insert 37 is a liner 44 which serves
as a cylinder and in which is slidably mounted a piston
45. Piston 45 has an end 46 which is adapted to engage
a stop 47 formed by the inner surface of the end wall 41.
Disposed within the bore 39 and encircling pision 45 is
a back-up washer 48 and an O-ring 49. This construc-
tion forms a fluid-tight joint between the piston 45 and
the insert 37. Attached tc the end of the insert 37 is a
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tube fitting 51 adapted to be connected to a tube leading
from the source of fluid used to operate the switch. The
fitting 51 has a shank 52 which is threaded to screw into
threads 53 in the insert 37. This fittiiig has a hexagonal
head 54 by mcans of which the sam& may be screwed in
position and termihates ini a threaded portion 55 adapted
to be connected to the tube with which it is associated.
Au O-ring 56 encitcling the shank 52 of fitting 51 and
received in an annular recess 57 in ifisert 37 maintains
a tight joiht betiveen said fitting and insert.

Disposed within the chamber 17 of case 18 and at the
lowermost portion of the same i§ a plunger 58. This
plunger is formed at one end with a stem 59 Which is
slidably mounted in a bushing 61 received in thé etid wall
41 of insert 37. This stéh éxténds comipletély through
said end wall and i$ ehgagéd by the piston 43. The
other end of the plunger 58 is provided with a portion 62
which is slidably mounted in another bushing 63 and
which is of greater diameter than the adjoining portion
to form an enlargement at the end of the same. This
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bushing is carried by a thréeaded sleeve 65 formed on ]

a cap 64. The said sleeve i3 screwed into a_threaded
hole 66 formed in a boss 67 issuing outwardly from wall
12 of case 18. The cap 64 has a bore 68 in the same and
in which the bushing 63 is mounted. An opening 71 is
formed in the cap 64 and which is covered by a screen
72. By means of this construction air iay enter and
leave the interior of the bushing 63 as the portion 62 of
the plunger 58 travels. The plunger 58 is urged in the
direction of the piston 45 by means of a compression coil
spring 73. This spring is seated 4t one end against a
spring seat 74 mounted on the cap 64 and encirclitig the
bushing 63. The other end of this spring is seated dgainst
a washer 75 encircling the plungér 58 and reacting agaitist
a flange 76 formed on said plunger. The pressure exerted
by the spring 73 may be varied as required by sctewing
the cap 64 in the threaded hole 66 of boss 68. The cdp
64 may be held locked in position by theans of 4 key, not
shown in the drawings, and which is adapted to extend
through one of a number of Kkeyways 77 formied in the
sleeve 65 and through an opening 78 in the boss 68.

For the purpose of operatirig the switch 23, a lever 79
is employed. This lever has two spaced legs 81 and 82
which straddle the plunger 58 and which provide an open-

ing 83 between the same and through which thé said %
On the legs 81 and 82 of said lever

plinger extends.
is formed a fulcrum indicated in its entirety by the refer-
ence numeral 84, and which has two parts 85 and 86
extending outwardly therefrom and disposed one on éach
of said legs. v
87 formed on a flange 88 extending outwardly from the
plunger 58. The legs 81 and 82 of the lever 79 are bored
to receive bushings 8% and which are rotatably mounted

on a shaft 91 secured to the walls 13 and 14 of the .

case 10. This shaft extends through heles 92 and 93 in
the said walls and a set screw 94 screwed into the wall
14 engages in 2 groove 95 in one end of the shaft 91
and holds the same properly mounted; The bushings 61
and 63 and the bushings 8¢ are all constructed of poly-
merized tetrafluoro ethylene wheréby hibrication of the
parts becomes unnecessary. An adjusting screw 96 is
threaded in the free end of the arm 79 and engages the
butten 32. A lock screw 97 extends through an ear 98
on the lever 79 and is screwed into another ear 99 in said
lever. These ears aré disposed adjacent the lock screw
97 and serve to clamp the same from movement.

The movement of the plunger 58 is extremely limited
and to prevent the entry of dust from the chamber 17
in case 10 and into the cylinder 44, a sleeve of gasket
101 of flexible matetial such as rubber or the like’ is

employed. This slesve is received within an annular

rabbet 102 in the flange 88 of plunger 58 and closely fits

agdinst this flange and agdinst the outer surfacé 103 of
the end wall 41, This surface forms a stop against which

This fulerum is adapted to engage a shoulder :
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a shoulder 1064 on flange 88 may abut. The sleeve 101
is of a length slightly greater than the distance of travel
of the plunger 58 so that the said sleeve is always under
compression. The said sleeve is sufficiently resilient so
that the space between the flange 88 and the end wall 41
is always closed thereby preventing dust or foreign mate-
rial from entering the cylinder 44. Sleeve 101 is con-
structed of silicone rubber which is water repellant and
not affected by frost.

The operation of the invention is as follows: Cap 64
is adjusted until the spring pressure of the spring 73 is
sufficiently great to give the desired pressiire at which
the switch 23 is to be operated. Stem 59 is urged by
spring 73 away from the lever 79 as viewed in Fig. 1
and in opposition of the pressure of the fluid entering
cylinder 44. When the pressure of the fluid rises suffi-
ciently in said cylinder, the piston 45 is moved to the
right, and the lever 79 through contact of the fulcrum
84 the flinge 88 moves the button 32 inwardly and closes
the switch 23. Switch 23 being a snap action switch
rapidly opens or closes as the case may be and makes or
bredks the current through the circuit being controlled
by the switch. The plunger 58 slides in the bushings 63
and 61 and is guided for movement thereby in the same
direction as piston 45. When the pressure drops the
action is reversed and the switch opens.

The advantages of the invention are manifest. The
travel of the plunger is very slight and the space be’tween
the plunger and the case can be closed to prevent the
entry of dust or frost into the cylinder by the use of the
resilient sleeve disposed between the same. By adopting
bearings constructed of polymerized tetrafluoro ethylene,
the friction of the moving parts is a minimurt and at
the same time ho lubrication on the moving parts is
required. Also binding due to frost is eliminated. By
arranging the parts as shown, the end wal] of the insert
provides stops for limiting the movement of the plunger
and the pistoi and confines the movement of the lever
79 sufficiently to just open and close the switch 23. With
the invention, extremely high pressures may be regulated
and the amount of over pressure does not effect the opera-
tion of the device.

Changes in the specific form of the invention, as herein
described, may be made within the scope of what is
claimed without departing from the spirit of the invention,

Having described the invention, what is claimed as new
and desired to be protected by Letters Patent is:

1. In a fluid pressure operated switch mechanism, a
case, an insert mounted in said case and having an an-
nular wall and an end wall, means forming a cylinder
in said afnular wall, said end wall providing a surface
within said cylinder extending inwardly of said cylinder
to form a stop, a piston slidable in said cylinder and en-
gageable with said stop, a fitting carried by said case and
conducting fluid info said cylinder to urge said piston
against said stop, a plunger disposed within said case in
coaxial alignment with said piston, guide means carried
by said case and guiding one end of said plunger for axial
movement in said case, a stem on the other end of said
plunger, guide means carried by said insert and receiving
said stem to farther guide said plunger for reciprocating
movement, said piston engaging said stem and urging
said plunger for movement away from said fitting, a com-
pression coil spring acting between a part fixed relative
to said case and said plunger and resisting movement of
said plunger by said piston, said end wal] providing an-
other surface within said case encircling said plunger and
forming a second stop, means forming a shoulder on said
plunger engageable with said second stop and a switch
operated by said plunger. »

2. In a fluid pressure operated switch mechanism, a
case, an insert mounted in said case and having an annular
wall and an end wall, means forming a cylinder in said
annular wall, said end wall providing a surface within
said cylinder extending inwardly of said cylinder to form
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a stop, a piston slidable in said cylinder and engageable
with said stop, a fitting carried by said case and conducting
fluid into said cylinder to usge said piston against said
stop, a plunger disposed within said case in coaxial align-
ment with said piston, guide means carried by said case
and guiding one end of said plunger for axial movement
in said case, a stem on the other end of said plunger,
guide means carried by said insert and receiving said stem
to further guide said plunger for reciprocating movement,
said piston engaging said stem and urging said plunger
for movement away from said fitting, & compression coil
spring acting between a part fixed relative to said case
and said plunger and resisting movement of said plunger
by said piston, said end wall providing another surface
within said case encircling said plunger and forming a
second stop, means forming a shoulder on said plunger
engageable with said second stop, a switch operated by
said plunger, the distance between the portion of said piston
engageable with said first stop and the shoulder on said
plunger engageable with said second stop being substan-
tially equal to the distance between said stop plus the
length of travel of said plunger necessary to operate said
switch.

3. In a fluid pressure operated switch mechanism, a
case, a switch within said case, means carried by said
case and providing a cylinder, a piston in said cylinder,
means for conducting a fluid under pressure to said cylin-
der, a plunger disposed in axial alignment with said
piston and having at one end a stem engaging said piston,
a bushing constructed of polymerized tetrafiuoro ethylene
carried by said case and receiving one end of said stem,
a similar bushing carried by said case and receiving the
other end of said plunger, said bushings guiding said
plunger for movement in the direction of movement of
said piston, resilient means acting between said plunger
and a part fixed relative to said case and urging said
plunger and piston for movement in opposition to the
movement produced by the pressure in said cylinder and
means acting between said plunger and switch for operat-
ing said switch upon movement of said plunger.

4, Tn a fluid pressure operated switch mechanism, a
case, a switch within said case, means carried by said
case and providing a cylinder, a piston in said cylinder,
means for conducting a fluid under pressure to said
cylinder, a plunger disposed in axial alignment with said
piston and having at one end a stem engaging said piston,
a bushing constructed of pelymerized tetrafluoro ethylene
carried by said case and receiving said stem, a similar bush-
ing carried by said case and receiving the other end of
said plunger, said bushings guiding said plunger for move-
ment in the direction of movement of said piston, resilient
means acting between said plunger and a part fixed rela-
tive to said case and urging said plunger and piston for
movement in opposition to the movement produced by the
pressure in said cylinder, means acting between said
plunger and switch for operating said switch upon move-
ment of said plunger and a sleeve of resilient material
interposed between a part on said plunger and a part
fixed relative to said case and being compressible to the
extent of the movement of said plunger and being of a
length substantially equal to the maximum distance be-
tween said parts.

5. In a fiuid pressure operated switch mechanism, a
case, a switch within said case, means carried by said
case and providing a cylinder, a piston in said cylinder,
means for conducting a fluid under pressure to said cylin-
der, a plunger disposed in axial alignment with said piston
and having at one end a stem engaging said piston, a
bushing carried by said case and receiving said stem, a
similar bushing carried by said case and receiving the
other end of said plunger, said bushings guiding said
plunger for movement in the direction of movement of
said piston, resilient means acting between said plunger
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and a part fixed relative to said case and urging said
plunger and piston for movement in opposition to the
movement produced by the prassure in said cylinder, means
acting between said plunger and switch for operating said
switch upon movement of said plunger and a sleeve of
resilient material interposed between a part on said plunger
and a part fixed relative to said case and being compressible
to the extent of the movement of said plunger and being
of a length substantially equal to the maximum distance
between said parts.

6. In a fluid pressure operated switch mechanism, a
case, a switch within said case and having a movable
member, a plunger within szid case, guide means in said
case engaging said plunger and guiding said plunger for
reciprocating movement, a lever within said case, pivot
means in said case for guiding said lever for swinging
movement, said lever having an arm engaging the mov-
able member of said switch and upen movement operat-
ing said switch, means forming a shoulder on said plunger,
a fulcrum on said lever engaging said shoulder, resilient
means acting between a part fixed relative to said case
and said plunger and urging said shoulder for movement
in one direction, means forming a second shoulder on
said plunger and facing in the opposite direction from
said first named shoulder, a stop in said case engageable
with said second shoulder, fluid pressure responsive means
carried by said case and engaging said plunger to move
the same in a manner such that said second shoulder
travels in a direction away from said stop to operate the
switch and a compressible gasket between said plunger
and said case and encircling said second shoulder and
engaging said stop and plunger, said gasket remaining
in engagement with said stop and said plunger throughout
the movement of said plunger to close the space between
said plunger and fluid pressure responsive means to pre-
vent entry of dust or frost from the interior of said case
and into said fiuid pressure responsive means.

7. In a fluid pressure operated switch mechanism, a
case, a switch within said case, means carried by said
case and providing a cylinder, a piston in said cylinder,
means for conducting a fluid under pressure to said cylin-
der, a plunger disposed in axial alignment with said piston
and having at one end a stem engaging said piston, a
bushing constructed of polymerized tetrafiuoro ethylene
carried by said case and receiving one end of said stem,
said plunger being reduced in diameter adjacent said end
of the stem to form an enlargement slidable along said
bushing, said enlargement being shorter than said bushing
and remaining at all times within said bushing, a similar
bushing carried by said case and receiving the other end
of said plunger, said bushings guiding said plunger for
movement in the direction of movement of said piston,
resilient means acting between said plunger and a part
fixed relative to said case and urging said plunger and
piston for movement in opposition to the movement pro-
duced by the pressure in said cylinder and means acting
between said plunger and switch for operating said switch
upon movement of said piunger.
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