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ABSTRACT OF THE DISCLOSURE

A fluid operated switch having a hqqsing with a piston
disposed therein, fluid pressure sensitive elements con-
nected to opposite sides of the piston, said elements being
connected to sources of fluid for causing mo.ven}ent gf
said piston responsive to a pressure d_ifferentlal in sgud
elements, an electric switch disposed adjacent the hou§1ng
and a switch actuator engaged at one end to said sw1§ch
and at the other end to said piston for switch-operating
movement consequent to travel of said piston.

e ——— A ————

This invention relates in general to pressure sensitive
devices and, more particularly, to a switch a_dap'ted fgr
operating responsively to a pressure differential in fluid
systems. . .

It is an objective of the present invention to provide
a switch adapted for circuit controlling operation respon-
sive to pressure differential in a fluid system, whgrem the
media may be liquid or gaseous, such as especially en-
countered in aerospace fluid systems. ]

It is another object of the present invention to provide
a switch of the type stated which incorporates hermeti-
cally sealed pressure sensing elements for precluding con-
tact between the fluid media and actuating mechanisms
or electrical elements of the switch, thereby conducing to
the long effective life of the switch, as well as eliminating
any potential danger when the fluid medivm is hazardous.

It is another object of the present invention to provide
a switch of the character stated incorporating pressure
sensing elements which in movement responsive to ap-
plied fluid pressure are substantially frictionless so as to
thereby obviate any possible explosions or fires by reason
of ignition of the fluid medium through sparks.

It is a further object of the present invention to provide
a fluid operated switch which is of extreme sensitivity so
that a pressure differential in the order of one ( 1) poupd
per square inch will operate the switch.

It is a further object of the present invention to pro-
vide a switch of the character stated which incorporates
means for adjusting same for predetermined pressure
settings, as well as to prevent overtravel of switch actuat-
ing components.

It is a still further object of the present invention to
provide a device which may be readily adapted for a
multiplicity of purposes, such as for use to sense the pres-
sure drop across a restriction in the path of flow of the
fluid; or to serve as a proportional indicator, a potenti-
ometer, etc.

It is a still further object of the present invention to
provide a fluid operated switch which is economical in
construction, efficient and reliable in operation; which is
free from delicate components so as to be capable of with-
standing continued, heavy usage.

Other objects and details of the present invention will
be apparent from the following description when read in
connection with the accompanying drawing (two (2)
sheets), wherein

FIGURE 1 is a top plan view of a fluid operated switch
constructed in accordance with and embodying the pres-
ent invention.
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FIGURE 2 is a front elevational view.

FIGURE 3 is a vertical transverse sectional view taken
on the line 3—3 of FIGURE 1.

FIGURE 4 is an end elevational view in partial section,
taken on the right hand side of FIGURE 1.

FIGURE 5 is a horizontal transverse sectional view,
taken on the line 5—5 of FIGURE 2.

FIGURE 6 is a vertical transverse sectional view taken
substantially on the line 3—3 of FIGURE 1 ‘but illustrat-
ing another form of fluid operated switch constructed in
accordance with and embodying the present invention.

Referring now by reference characters to the drawings
which illustrate practical embodiments of the present in-
vention, A generally designates a fluid operated switch,
comprising a body 1 formed from a four-sided block,
having a bore 2 extending throughout its length from its
upper to its lower end 3, 4, respectively.

Secured upon the said upper end and lower end, as by
Screws s, are upper and lower end plates 4, 6, respective-
ly, which are integrally provided with axially aligned con-
duit fittings 7, 8, respectively, for communication with
bore 2. Formed on the inwardly presented surfaces of
said plates 5, 6, are relatively shallow, inwardly pro-
jecting rings or annuli 9, 10, respectively, having an out-
side diameter substantially equivalent to the diameter of
bore 2, for projection thereinto with the outer surfaces
of said rings 9, 10 abuiting the adjacent confronting inner
face portion of bore 2.

Said bore 2, together with end plates 5, 6, co-operate
to define a chamber 11, within which is received a plunger
12 for axial reciprocal, slideable movement therein, being
of free-floating character. Said plunger 12 is of circular
cross-section and of general H-shape in vertical section
(see FIGURE 3) in that the same integrally comprises a
central transverse partition 13, and endwise opening com-
partments 14, 15 on either side thereof; the latter being
delimited by the adjacent face of partition 13, and the
proximate side wall portions of said plunger 12. Said
plunger 12 is of a length less than the distance between
tl.le end faces of opposed rings 9, 10 of plates 5, 6 which
Tings serve as stops for limiting the travel of plunger 12
within chamber 11, The thickness of rings 9, 10 is sub-
stantially the same as that of the side wall portions of
compartments 14, 15. :

Disposed within each of the compartments 14, 15 is
a pressure sensing element 16, 17, respectively, each of
which comprises a bellows assembly; said latter abutting
at their. inner end against the adjacent confronting face
of partition 13 of plunger 12, and at their outer ends
abuiting against the inner faces of the related end plates
5, 6. Each bellows assembly 16, 17 is in communication
with the proximate conduit fitting 7, 8, respectively, and
are hermetically sealed so that fluid received therein is
denied contact with any elements of the switch thereby
preventing malfunction of the switch through undesired
contact with the fluid media, ‘

Bellows assemblies 16, 17 are extremely sensitive to
pressure, so that the same are longitudinally expansible,
or travel, under applied fluid pressure, causing resultant
axial movement of plunger 12, within chamber 11, de-
pendent upon the relative fluid pressure within said
bellows assemblies 16, 17. As shown in FIGURE 3, the
pressures within the said bellows assemblies 16, 17 are
equal so that plunger 12 is in centered relationship, being
equidistant from the detent surfaces of rings 9, 10. Over-
travel of the bellows 16, 17 in both directions is prevented
by abutment of plunger 12 against either ring 9, 10, so
that the said bellows 16, 17, are protected against such
potential damage,

Formed in the outer surface of the partition portion of
plunger 12 is a groove 18, which registers with a relatively
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enlarged opening 19 in the adjacent wall portion of body
1 through which latter projects the curvate, hook-forming,
free end of a switch actnator 20 formed preferably from
flat spring stock. Said actuator 20 at its opposite end is
mounted upon a pin 21 projecting from the leg 22 of
an angle bracket 23, the other leg 24 of which is mounted
upon the outer adjacent surface of body 1 (see FIGURES
4, 5). Leg 24 of bracket 23 is provided with a vertically
extending slot-like aperture 25, for allowing vertical ad-
justment of said bracket 23, with respect to the retaining
bolts 26, 26’ extending therethrough.

Also mounted, as by screws 27’, upon leg 22 of angle
bracket 23 is a micro-switch 27, having the conventional
actuating button 28 which at its outer end is immediately
adjacent the central. relatively linear portion 20’ of
actuator 20. Bracket 23 together with micro-switch 27
and actuator 20 carried thereon is enclosed by a housing
29 maintained in position by bolts 30 which are threaded-
ly engaged within openings 31, tapped in the proximate
portion of body 1 (see FIGURE 5). Micro-switch 27 is
connected to the related electrical system or circuit (not
shown or forming a part of the present inveniion) as by
leads 32, 33, 34, which are led outwardly of housing 29
through an opening therein (not shown) carrying a grom-
met 35.

The free end of actuator 20 is curved on a radius for
normal complementary reception within groove 18 of
plunger 12 and thorugh the bias of the mounting of
said actuator, the same will be normally urged into said
groove 18. With the plunger 12 in balanced position,
wherein the pressures exerted thereon by bellows 16, 17
are equal, actuator 20 will be urged into groove 18, and
hence away from actuating button 28 of micro-switch 27.
Upon the development of a relatively greater pressure in
either bellows assemblies 16, 17 so as to cause travel of
said plunger 12 in a direction away from the bellows as-
sembly having the greater pressure, a camming action
will develop between the hooked or curvate end of actu-
ator 20, and the wall portions of plunger 12 adjacent
groove 18 so as to force said actuator 20 against its
normal bias as it leaves groove 18 thereby applying a
force against actuating button 28 of micro-switch 27 for
tripping of the latter. When the fluid pressure in the sys-
tem returns to a balanced state, the plunger 12 will be
returned to centered position, with the curvate end of
actuator 20 being restored to groove 18, with release of
switch-tripping contact with actuating button 28.

In view of the foregoing, a normal differential of the
pressures within sensing elements 16, 17 will effect travel
or floating of plunger 12 so as to bring about switch trip-
ping action. It is obvious that switch 27 may be so set
as to be closed or opened by the movement of plunger 12.
The extreme sensitivity of bellows assembles 16, 17 to
the pressure of the received fluids whether the same be
liquid or gaseous, will allow for switch action upon
development of small differentials, such as in the order
of one (1) pound per square inch. Since said sensing ele-
ments 16, 17 are hermetically sealed, all the operating
parts of device A are protected against damage contact
with fluids which may in many instances be quite hazard-
ous as well as restrictive of the component elements.

In view of the foregoing, it is apparent that switch A
is peculiarly adapted for reliable functioning over a long
life and having a sensitivity to differential of pressures
within a fluid pressure system so as to be adaptable for
utilization in a multiplicity of industrial applications.

It is quite obvious that switch A may be modified for
myriad purposes, such as for instance by seiting one of
the two bellows assemblies 16, 17 at a fixed absolute
pressure, so that with the other bellows assembly being
adapted for expansion, the system could be used as a
aneroid or absolute pressure sensor. With the said pressure
sensors as provided by said bellows assemblies 16, 17, it
is apparent the present invention could be readily designed
for use as a proportional indicating device, a poten-
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tiometer, as a flow indicator and the like. It is further
manifest that if plunger 12 were replaced by a piston, the
bellows assemblies 16, 17 would render the resultant
structure capable of serving asa valve which could shut
off, restrict or proportionally divide fluid flow.

Bellows assemblies 16, 17 are adaptable for use with
different fittings and with a variety of mounting con-
figurations. Fittings 7, 8 which are adapted for use with
tubing by other types of well-known fittings may be used
with equal effectiveness.

Another feature of the present invention is the ad-
justability of same since the desired positioning of angle
bracket 23 will permit of pre-determined pressure settings
by reason of movement of the actuator and micro-switch
assembly longitudinally. By means of a slot 36 formed in
leg 22 of bracket 23, pin 21 may be adjusted for pre-
venting actuating button 28 from being overtraveled due
to tolerance built up of the various parts.

With reference being made to FIGURE 6, A’ generally
designates a fluid operated switch which is substantially
similar to fluid switch A above described in that the same
incorporates a body 1, communicating with conduit
fittings 7°, 8', at its opposite ends and internally having a
chamber 11’ for slideably receiving therein a plunger 12’
being of general H-shape with a central partition 13’ and
endwise opening compartments 14’, 15’ for receiving pres-
sure sensing elements 16’, 17’, each of which comprises
a bellows assembly; there being a groove 18’ formed in
the outer face of partition 13’; all of said components and
elements being of like construction as the corresponding
components and elements of fluid operated switch A de-
scribed hereinabove. The wall portion of body 1’ is pro-
vided with an enlarged opening 40 which registers with
groove 18’ of partition 13’ for extension therethrough of
a cylindrical actuator 41 having a rounded outer end for
projection into said groove 18’ and for camming relation-
ship with the marginal portions thereof; said actuator 41
being disposed for axially slideable movement within an
annular socket 42 carried upon a bracket 43 suitably
mounted upon outer face of the proximate portion of
body 1’; said bracket 43 being substantially structurally
identical with bracket 23 above described. Bracket 43
mounts a micro-switch 27’ having an actuating button 28’
which said switch and button are identical with switch 27
and button 28 described hereinabove. Said button 28’
projects into- the said socket 42 for normal abutment
against the inner end face of actuator 41.

Thus, upon axial movement of plunger 12’ within
chamber 11’ pursuant to pressure differentials between
the said bellows assemblies 16’, 17’, camming engagement
will develop between the marginal portions of groove 18’
and the rounded outer end of actuator 41 so as to cause
same to move inwardly, or in a direction toward micro-
switch 27’, thereby forcing button 28’ inwardly and bring-
ing about the desired operation of micro-switch 27’. Upon
return of plunger 12’ to centered position within chamber
11’, actuator 41 will be thereby released for outward
movement into the position shown in FIGURE 6 which
will be effected by release of the normal bias upon actua-
tor button 28’, resulting in the prearranged operation of
micro-switch 27’.

It will be seen that switch A’ incorporates a cylindrical,
bullet-like actuator which is slideably movable along its
longitudinal axis and restrained against non-axial move-
ment by socket 42. Thus, reliable and constant action will
be assured.

It should be understood that changes and modifications
in formation, construction, and arrangement and combina-
tion of the several parts of the fluid operated switch may
be made and substituted for these herein shown and
described without departing from the nature and principle
of our invention.

We claim:

1. A fluid operated switch comprising:

(a) means defining a housing;
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(b) a plunger slideably received within said housing
for reciprocal travel therein and having a pair of
compartments;

(c) fluid pressure sensitive means disposed in each of
said compartments for effecting sliding movement of
said plunger;

(d) a circuit switch disposed adjacent said housing;
and

(e) switch actuator means engaged to said switch and
connected to said plunger for operatively interengag-
ing said switch and said plunger for tripping of the
former upon movement of the latter.

2. A fluid operated switch as defined in claim 1, and

further characterized by:

(b) said plunger being of general H-shape in cross-
section, having a central partition portion and a com-
partment on either side of said partition, each of
said compartments opening through the adjacent end
of said plunger; and

(c) said fluid pressure sensitive means being disposed
in each of said plunger compartments;

(f) a source of fluid; and

(g) means connecting said source of fluid to the fluid
pressure sensitive means in each of said plunger com-
partments.

3. A fiuid operated switch as defined in claim 2, and

further characterized by:

(c) said fluid pressure sensitive means comprising bel-
lows assemblies disposed in each of said plunger
compartments, each assembly engaging the adjacent
confronting face of said central partition.

4. A fluid operated switch as defined in claim 3, and

further characterized by:

(b) said plunger being of less length than the said
housing; and

(h) stop means provided in said housing for limiting
the travel of the plunger therein.

5. A fluid operated switch as defined in claim 4, and

further characterized by:

(i) said housing having end plates;

(h) said stop means comprising an annulus integrally
formed on the inner face of each end plate; and

(b) said plunger being of circular cross-section.

6. A fluid operated switch as defined in claim 2, and

being further characterized by:

(a) said housing having an opening in one side por-
tion thereof;

10

15

20

25

30

35

4

(=]

45

6

(d) said switch being disposed adjacent said housing
opening;

(e) said switch actuator means comprising an arm
projecting through said housing opening for engag-
ing said plunger and being presented in operative
relationship to said switch; and

(i) means for mounting said arm.

7. A fluid operated switch as defined in claim 6, and

further characterized by:

(b) said plunger having a groove provided in its outer
surface substantially intermediate its length in nor-
mal registration with said housing opening; and

(e) said switch actuator arm having a curvate por-
tion for normal disposition within said groove for
camming action with said plunger upon travel there-
of for effecting switch operation.

8. A fluid operated switch as defined in claim 7, and

further characterized by:

(j) said switch actuator arm being resiliently mounted
for being biased into engaged relationship at its
curvature end wtihin said plunger groove; and

(d) said circuit switch having a control button pre-
sented proximate said switch actuator arm for oper-
ative engagement thereby upon travel of said

plunger.

9. A fluid operated switch as defined in claim 8, and

further characterized by: ‘

(k) means for adjusting the setting of said switch and
actuator arm with respect to said plunger.

10. A fluid operatetd switch as defined in claim 2 and

further characterized by:

(e) said switch actuator means comprising a cylindri-
cal member;

(1) means defining a support for said switch actuator
for slideable movement thereof.
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