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[5 7] . ABSTRACT 

A pressure-operated switch is provided that ‘will main 
tain closure inde?nitely until it is reset electrically. A 
permanent magnet is positioned close to a reed relay 
switch in response to a shock wave and the magnet 
acting in conjunction with two pole pieces effects the 
closing of the switch which then remains closed even 
when the shock wave no longer exists. The switch may 
then be reset to an open position by means of an elec 
trical coil encompassing the reed switch. 

3 Claims, 2 Drawing Figures 
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MAGNETIC SELF-LATCHING PRESSURE SWITCH 

BACKGROUND OF THE INVENTION 
This invention was made in the course of, or under, 

a contract with the United States Atomic Energy Com 
mission, and a contract with the Defense Civil Pre 
paredness Agency. 
An engineering feasibility study on automated at 

' tack-effects information systems was recently prepared 
at the Oak Ridge National Laboratory for the Defense 
Civil Preparedness Agency. In this study, a pressure 
switch responsive to an overpressure condution due to 
a shock wave was desired that would respond positively 
(switch closed) when interrogated, regardless of 
whether or not the overpressure was still present, and 
that could be remotely resettable to a switch open posi 
tion after being interrogated. 

It is not common in the prior art to utilize a reed relay 
that is actuated to a switch closing position by a shock 
wave, and remains closed after the shock wave passes. 
Thus, there exists a need for a pressure-operated switch 
that when closed in response to an overpressure will re 
main closed even when the pressure condition no 
longer exists, and that can be remotely reset. The pres 
ent invention was conceived to meet this need in a 
manner to be described hereinbelow. 

SUMMARY OF THE INVENTION 

It is the object of the present invention to provide a 
magnetic self-latching pressure switch that will main 
tain closure inde?nitely until it is reset electrically. 
The above object has been accomplished in the pres 

ent invention by providing a reed relay switch enclosed 
within a housing provided with a base, a nonmagnetic 
bellows attached to the base and forming the side walls 
of the housing, and a nonmagnetic diaphragm cover af 
fixed to the top of the bellows. A small permanent mag 
net is attached to the inner side of the diaphragm cover, 
and two low retentivity pole pieces are attached to op 
posite wire leads from the reed relay switch and are lo 
cated a small distance from the magnet. When the mag 
net is moved closer to the pole pieces in response to an 
overpressure force on the diaphragm cover, the result 
ing magnetic forces inducedin the pole pieces effect a 
closing of the reed switch. Once closed, there is suffi 
cient magnetic ?ux in the pole pieces to maintain clo 
sure of the switch even after the passing of the over~ 
pressure force and the return of the magnet to its for 
mer position. When it is desired to reset the switch, this 
may be accomplished by means of a simple electrical 
coil encompassing the reed switch which coil may be 
energized from a remote location if such is desired. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a top view, partially cut away, of the pres 
sure switch of the present invention. 
FIG. 2 is a partial cross-sectional side view of the 

switch of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The pressure responsive switch of the present inven 
tion is illustrated in FIGS. 1 and 2 of the drawing. A 
reed relay switch 19 (FIG. 1) is'rigidly mounted‘with 
respect to a base 24 by means, not shown, and is en— 
closed by a nonmagnetic bellows 16 having a nonmag 
netic diaphragm cover 15 as more clearly seen in FIG. 
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2. The reed switch 19 is not shown in FIG. 2 for the 
sake of clarity. The switching contacts of the reed 
switch 19 are connected to respective leads 17 and 18. 
A small permenent magnet 23 is attached to the inner 
side of the diaphragm cover 15 and two low retentivity 
(soft iron) L-shaped pole pieces 21 and 22 are at 
tached, respectively, to the wire leads l7 and I8 and 
are locateda small (calibrated) distance from the mag 
net 23 in the manner shown. The pole pieces 21 and 22 
are supported, respectively, by posts 26 and 26’ 
mounted on the base 24. . 

In the operation of the above device, when it is sub 
jected to an overpressure force (e.g., a shock wave 
from an explosion), the diaphragm 15 moves inward 
toward the pole piece 21,_ 22 as the bellows 16 absorbs 
the force of the shock wave. The magnetic forces in 
duced in the pole pieces by the approaching magnet 23 
have sufficient magnetic coupling through the leads 17 
and 18 to close the reeds of the relay switch 19. When 
the switch closes, one (C) of the three air gaps (A, B, 
C) in the magnetic circuit is removed. This leaves suffi 
cient magnetic ?ux to maintain closure of'the reeds 
after the passing of the shock wave and the return of 
the magnet 23 to its former position. 
Thus, when one or more of the pressure responsive 

switches of the present invention are located at each of 
a plurality of separated sensor stations, then each of the 
switches can be interrogated by external circuitry, not 
shown, in a sequential manner to determine which one 
or ones of these switches has or have been closed in re 
sponse to a shock wave. 

The reed relay switch 19 of FIG. 1 is provided with 
an electrical coil 20 encompassing the switch as shown 
in the drawing. This coil is adapted to be connected by 
means of suitable leads to an external power supply by 
means of a remote control switch, all not shown. Thus, 

' after the pressure switch 19 has been interrogated and 
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has been found to be closed as a result of an overpres 
sure or shock wave, then it may be reset to an open 
condition by means of the coil 20 when it is energized 
by momentarily closing the power supply circuit 
thereto. . > ' > 

Since the sensor, described above, must adjust to 
changes in atmospheric pressure, a short length of cap 
illary tubing 25 extends through the base 24 of the sen 
sor, as more clearly shown in FIG. 2, such that this will 
allow “breathing" without interfering with the opera 
tion of the sensor. 

It should be noted that the normal spacing between 
the magnet 23 and the pole pieces 21 and 22 can be set 
at a desired calibrated value such that a desired over 
pressure will actuate the switch. For example, when 
two pressure sensitive switches are required at each 
sensing station, then one may be constructed to close 
at an overpressure of 0.5 psi and the other constructed 
to close at an overpressure of 5 psi. 
This invention has been described by way of illustra 

tion rather than by limitation and it should be apparent 
that it is equally applicable in‘ ?elds other than those 
described. For example, it may be used for the sensing 
of pressure excursions in any kind of gas or liquid line. 
What is claimed is: 
l. A magnetic self-latching pressure switch compris 

ing a base member; a non-magnetic bellows mounted 
on said base and provided with a non-magnetic dia 
phragm cover over the open end of said bellows; a reed 
switch mounted on said base member and within said 
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bellows; said reed switch having ?rst and second elec 
trical leads connected to respective contacts thereof; a 
permanent magnet mounted on the inside of said cover 
to move toward said base responsive'to incidence on 
said cover of a pressure wave; and ?rst and second L 
shaped pole pieces mounted symmetrically on said base 
with respect to said magnet, each of said pole pieces 
being connected to a corresponding lead from said reed 
switch to induce an attractive polarity in said leads and 
on said switch contacts, thereby effecting a closing of 
said switch contacts upon movement of said magnet a 
calibrated distance toward said pole pieces in response 
to'said pressure wave, the distance between said pole 
pieces and said magnet being such that sufficient mag 

' netic ?ux exists therebetween to maintain said contacts 
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closed upon return of said magnet to its normal posi 
tion. 

2. The pressure switch set forth in claim 1, and fur 
ther including an electrical coil encompassing said reed 
switch, said coil adapted to be selectively connected to 
a remote external power supply, whereby the contacts 
of said reed switch when closed may be reset to an open 
condition by an energization of said coil by said power 

' supply. 

3. The pressure switch set forth inclaim 2, and fur 
ther including a short length of capillary tubing extend 
ing through said base to provide for automatic adjust 
ment to changes in atmospheric pressure. 

* * * * * 


