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(54) Flow Actuated Switching
Devices

(57) A fluid actuated switching system
comprises a fluid actuated poppet
(20) mounted in a fluid passageway
(15) for movement from a first
position in the absence of fluid flow to
a second position in response to a

predetermined fluid flow. An

elongated permanent magnet (25) is
mounted on the poppet for movement

along the same axis. A second

elongated magnet (34} is positioned
exteriorly of the fluid passageway

adjacent and substantially parallel to
the first magnet (25). The two
elongated magnets are polarized so
that like poles are adjacent to one
another and repel each other when
the poppet is.in the first position and
attract one another when the poppet
is in the second position. thereby
providing snap action movement for
the magnet 34. The second magnet
34 actuates an electrical or pneumatic
switching means (31). The poppet
{20} moves along an axis which is
perpendicular to the axes of the inlet
(11) and outlet (12) ports of its
housing (10)
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The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy.
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SPECIFICATION
Flow Actuating Switching Devices

This invention relates to flow actuated
switching devices useful in the performance of
indication and control functions and more
particularly relates to actuating devices of the
magnetic type wherein a magnetic element
jocated within or in communication with the flow
stream actuates a switch positioned externally of
the flow stream.

Devices located in a flow path for actuating an
electrical switch in response to the flow of fluid in
a conduit are well known. Many such actuating
devices involve the use of a reciprocating poppet
member which is unseated and moved to an open
position in response to flow of fluid through the
conduit. This poppet physically moves a
permanent magnet or magnetic elementinto a
position of interaction with a second magnetic
element and this interaction is effective to cause
movement of electrical switching means from a
first to a second operating position. Examples of
such switch actuating means are shown in U. S.
patents 3,200,214, 3,297,843, 3,327,079,
3,446,986, 3,562,455 and 4,081,635.

The principal object of the present invention is
the provision of magnetic actuating means for
positively actuating and holding a fluid actuated
switch in each of two conditions of operation.

A further object of the invention is the
provision of fluid actuated switch means which is
extremely simple in construction and in operation.

A still further object of the invention is an
improvement in reliability and sensitivity in fluid
actuated switch means.

Another objective of the invention is the
provision of a flow actuated switch means which
operates with equal response in any conduit
orientation.

In summary, the above and other objectives of
the invention are achieved by a pair of elongated
permanent magnet elements, which are mounted
for axial movement in substantially parallel paths.
The first of these permanent magnet elements is
operatively connected with valve means or other
element physically located within the fluid stream
for movement in response to fluid flow. The
second permanent magnet element is located
externally of the fluid stream and is operatively
connected to a switch for movement of the switch
between first and second operating positions. In a
first position of the two permanent magnet '
elements, the magnetic fields interact to effect
repulsion of the second permanent magnet
element to hold the switch in one operating
position. In a second position of the first
permanent magnet element, the fields again
interact to effect attraction of the two magnets to
move the second permanent magnet elementto a
position in which the switch is held in a second
operating position.

The above as well as other objections and
advantages of the invention will become clearly
apparent from the following detailed description
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of an illustrative embodiment of the invention,
illustrated in the accompanying drawings to
which: :

Figure 1 is a sectional elevational view of a
preferred embodiment of the invention as it is
installed in a fluid flow conduit;

Figure 2 is an end elevational view of the
device shown in Figure 1;

Figure 3 is a detailed sectional view illustrating
a portion of the device shown in figure 1, in which
the flow actuated means of the invention are
bypassed;

Figure 4 is a bottom view, on a reduced scale,
of the device shown in figures 1-—3;

Figure BA is a schematic view showing
permanent magnet elements used in the
invention in a first condition of operation;

Figure 5B is a schematic view showing
permanent magnet elements used in the
invention in a second condition of
operation;

Figure 6 is a schematic view showing the
preferred position of installation of the devicein a
vertically extending circuit; and

Figure 7 is a schematic view showing the
preferred position of installation of the device ina
horizontally extending conduit.

Figure 8 is a sectional elevation of view
corresponding to fig. 1 of a modification of the
first embodiment.

Referring first to fig. 1, the invention comprises
a housing 10 having a pair of openings 11 and 12
into which conduit sections 13 and 14 are fitted.
The housing openings and the ends of the conduit
sections may be threaded or otherwise
interconnected so that fluid tight seals are
provided.

A first flow passage 15 extends through the
housing from the threaded inlet 11 to the outlet
12. A valve 16 is located within this passage. In
the position shown in figure 1 the valve is in the
closed position blocking flow through the
passage. The valve 16 is provided with an
opening 17 and when the valve is rotated 90°
about its vertical axis from the closed position to
the position shown in fig. 3, total fluid flow can be
adjusted.

Located just upstream from the valve 16, there
is provided a second flow passage 18 having a
reduced diameter portion 19 in which a fluid
actuated means such as poppet member 20 is
located. The poppet member 20 is provided with
a stem 21 which is guided within a tubular
extension or projection 22 which extends
upwardly from a threaded plug 23 which is
threaded into the side wall of the housing in order
to provide access to the poppet member 20if
desired.

Poppet member 20 is preferably spring urged
to the position shown in fig. 1 by means of a coil
spring 24, although the coil spring may be
unnecessary in certain installations where the
poppet is vertically oriented and can return to the
closed position by gravity. An elongated
permanent magnet element 25 is mounted on top
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of the poppet member 20 for movement on its
long axis upon movement of the poppet. The
magnet element 25 moves within the confines of
a cavity 26 which is defined by a small enclosure
projecting from the side of housing 10.

With the valve 16 in the closed or no-flow
position shown in fig. 1, fluid entering the housing
as indicated by directional arrow 286, lifts poppet
member 20 upwardly as viewed in fig. 1 against
the biasing of spring 24. At a given flow condition
governed by spring 24, and the flow permitted
through the first flow passage as regulated by
valve 16, the poppet and magnet 25 are shifted to
the broken line position illustrated in figure 1.

A second housing 30 is bolted or otherwise
secured to the housing 10. This housing contains
an electrical or pneumatic type switch. In the
illustrative embodiment a snap action electrical
switch 31 is provided, having actuating arm 32
which moves contact elements not shown
between first and second operating positions.
Preferably a spring 33 holds the actuating arm in
one of its two operating positions as can be seen
in fig. 1.

The end of actuating arm 32 carries a second,
elongated permanent magnet element 34. The
magnet element 34 is positioned for movement in
a path which is substantially parallel to the path of
movement of the magnet element 25.

According to the invention, the elongated
magnet elements 25 and 34 are located so that in
a first condition of operation, as illustrated in
figure 1 and figure 5A, the fields generated by the
permanent magnet elements hold the switch in
one operating position. This is preferably
accomplished by polarizing the elements with
adjacent like poles of the two elements positioned
to interact so that there is a repulsion of the two
elements, urging the element 34 away from the
element 25 so that the contact switch 31 is urged
towards its first operating position. When the flow
of fluid through conduit 13 is sufficient to effect a
movement of poppet member 20 to the open
position, shown in broken lines in figure 1 and in
full line in figure 5B, the magnets 25 and 34 are
moved relatively to one another so that the unlike
poles are adjacent to one another effecting a
strong attraction and a shifting of the magnet
element 34 downwardly as viewed in figure 5B so
that the switch contacts of switch 31 are shifted
to the second operating position. So long as the
fluid flow around the valve 20 holds the valve in
the upper position illustrated in figure 5B, the
switch is positively and continuously magnetically
urded to the second operating position.

Fig. 8 shows a modification of the first
embodiment. Like parts have been indicated by
like numerals, whereas corresponding but
modified parts have been indicated by the same
numeral increased by 100.

The poppet valve 120 here seals against a seat

. 120a. The valve 20 of fig. 1 has no seat. This
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valve therefore does not completely seal but a
small mediumflow past the valve does not change
its operation. Iri order to prevent that the valve 20
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leaves the chamber 19, the plug 23 has a tubular
projection 22, on which the valve rests. A pin-
shaped projection 21 has been provided to the
under side of the valve 20, said projection
contributing to guiding the valve during its
movement.

The valve 120 according to fig. 8 has at its
under side a disc shaped portion 120D,
contributing to quicker opening of the valve when
the pressure of the fluid flow overcomes the
spring pressure 24,

Further the separate housing 30 of figure 1 for
the switch 31 has been replaced by a portion of .
the housing, 110 in fig. 8, which is integral with
said housing. The orientation and the position of
the switch 131 have been somewhat modified .
while the spring 33 has been omitted. By all said
modifications a more compact and cheaper
structure of the switching system has been
obtained.

Although Figures 1 through 5 and fig. 8
illustrate an orientation of parts in which the two
magnet elements are moved in vertical planes, it
is to be understood that this orientation is for
illustrative purposes only. It is preferred that the
parts be oriented in the same plane whether the
invention is installed in a horizontally extending
conduit or in a vertically extending conduit so that
the actuating response of the parts is always
exactly the same. Figure 6 and 7 show
respectively installation in a vertically oriented
conduit and a horizontally extending conduit. In
each instance, magnet elements 25 and 34
extend in the same direction.

Flow actuated switch means constructed in
accordance with the invention are extremely
sensitive and have proven to be quite reliable in
operation. Reliability is achieved by the
permanent magnet means including two
permanent magnets polarized <o that at each
operating position the magnets urge the switch
towards the intended operating position.

Claims

1. A fluid actuated switching system
responsive to flow of a fluid in a passageway
comprising a fluid actuated member mouted for
movement within said passageway in response to
fluid flow, a first elongated permanent magnet
element moveable with said fluid actuated
member, said permanent magnet element having
poles displaced along the long axis thereof and
being moveable by said fluid actuated member
along said axis from a first position in the absence
of fluid flow to a second position in response to a
predetermined fiuid flow, a second elongated
permanent magnet element having poles
displaced along the longitudinal axis thereof and
mounted for movement along said axis adjacent
said first magnetic element, the lonitudinal axes
of said first and second elements being
substantially parallel to eachother, said magnetic
elements being positioned relative to each other,
so that the poles on said elements repel one
another to move the second element to one
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switch actuating position when the first magnetic
element is in the first position and attract one
another to move the second magnet element to a
second switch actuating position when the first
magnetic element is in the second position.

2. Apparatus according to claim 1 wherein said
first permanent magnet element is located
interiorly of the passageway and said second
permanent magnet element is located exteriorly
of the passageway.

3. Apparatus according to claim 2 wherein said
fluid actuated member is a poppet, means biasing
said poppet to a position in which flow through
the passage is restricted, said poppet being
moveable by fluid flow to shift said first magnet
element from the first to the second position and
thereby effect movement of the second magnet
element to the second switch actuating position.

4. Apparatus according to claim 2 wherein said
magnet elements are positioned so that ends of
like polarity are displaced from one another when
the first magnet element is in the first position
whereby the elements repel one another and are
positioned in side-by-side relationship with ends
of unlike polarity adjacent one another when the
first element is in the second position.

5. A fluid actuated switching system
responsive to flow of a fluid in a passage
comprising a housing having coaxial inlet and
output openings and a passageway through the
housing for the circulation of fluid therethrough, a
flow responsive poppet member in the housing,
said poppet member being moveable in response
to fluid flow along an axis which is perpendicular
to the axes of said inlet and outlet passages, a
first elongated permanent magnet element
moveable with said poppet member; said
permanent magnet element having its fong axis
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parallel to the axis of movement of said poppet
member and having its poles displaced along its
long axis, said magnet element being moveable
by said poppet member along said axis from a
first position in the absence of fluid flow to a
second position in response to a predetermined
fluid flow, a second elongated permanent magnet
element having poles displaced along the
longitudinal axis thereof and mounted for
movement along said axis adjacent said first
magnetic element, the longitudinal axis of said
first and second magnetic elements being
substantially parallel to each other, said magnetic
elements being positioned relative to each other
so that the poles on said elements repel one
another to move the second element to one
switch actuating position when the first magnetic
element is in the first position and attract one
another to move the second magnet element to a
second switch actuating position when the first
magnetic element is in the second position.

6. Apparatus according to claim 5 wherein said
first permanent magnet element is located
interiorly of the passageway and said second
permanent magnet element is located exteriorly
of the passageway.

7. Apparatus according to claim 6 wherein said
magnet elements are positioned so that ends of
like polarity are displaced from one another when
the first magnet element is in the first position
whereby the elements repel one another and are
positioned in side-by-side relationship with ends
of unlike polarity adjacent one another when the
first element is in the second position.

8. A fluid actuated switching system
constructed, arranged and adapted to operate
substantially as herein described with reference to
the accompanying drawings.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1981. Published by the Patent Office,
25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.



