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This invention relates to pressure indicating devices 
and, more particularly, to a new and improved magnetic 
device for indicating the occurrence of pressure differences 
greater than a predetermined value. 

In hydraulic systems wherein tluid such as oil or the 
like is passed through a filter, it is desirable to provide 
external means for indicating clogging of the filter ele 
ment such as by accumulation of sufficient dirt to impede 
the `flow `of fluid. inasmuch as the pressure drop across 
the filter increases in proportion to the accumulation of 
dirt in the filter element, a suitable indicaiton may be ob 
tained by utilizing a differential pressure device set to be 
actuated when the pressure drop in the filter reaches a pre 
determined value. At low temperatures, however, the 
increased viscosity of many iiuids such as oil results 4in in 
creased pressure dre-p across the iilter even though the 
filter element may not be clogged. 

Accordingly, it is an object of this invention to pro 
vide a new and improved pressure indicator utilizing mag* 
netic attraction settable to respond when a predetermined 
pressure is obtained. 

Another object of the invention is to provide a pressure 
indicator of the above character adapted to detect clog 
ging of the filter element. 
A further object of the invention is to provid-e a pres 

sure indicator of the above type which does not respond 
to increases in pressure resulting from low temperature. 

These and other objects of the invention are accom 
plished by utilizing a first magnetic element arranged to 
attract a second magnetic element as long as the two ele 
ments are separated by less than a predetermined distance. 
In one embodiment of the invention, the lirst magnetic 
element is movable with a piston responsive to changes 
in pressure and is normally biased toward the second 
magnetic element by a predetermined torce. The second 
magnetic element, normally retained toward the first ele 
ment by magnetic attraction, is urged away from the first 
element by a spring capable of overcoming the magnetic 
attraction when the two elements are separated by the 
predetermined distance. ln order to prevent actuation at 
low temperatures, a lvl-metallic strip is positioned to pre 
vent motion of the second magnetic element when the 
temperature is below a predetermined value. 

Further objects and advantages of the invention will be 
apparent from a reading of the following description in 
conjunction with the accompanying drawings in which: 
HG. l is a view partially in longitudinal section taken 

through a typical pressure indicator arranged according to 
the invention. 

FIG. 2 is a sectional view taken on the lines Z-Z of 
NG. l and looking in the direction of the arrows. 
As shown in FIG. l, »a representative pressure indicator 

arranged according to the invention comprises two mag 
netic elements 1@ and il coaxially mounted on opposite 
sides of a separating wall 12 within a housing t3. Pref 
erably, both the elements ld and lll are composed oi per 
manently magnetized Alnico V or the like and are posi 
tioned with opposite magnetic poles «adjacent the wall l2 
so that each is drawn toward the wall by the resulting 
force of attraction. 
Mounted in a tubular piston it, the magnet le -is slid 

ably supported in a cylindrical bore l5 in the housing i3l 
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and is urged toward the wall l2 by a coil spring lle. in 
order to prevent liuid from passing from one end of the 
bore 15 to the other, a liquid-tight seal is provided bc 
tween the bore and the piston l-l» by a ring lea of “Teflon” 
or other suitable material. The coil spring le is selected 
according to the desired actuating pressure to permit the 
piston 1d to move downwardly in the bore l5 when the 
pressure at the upper end of the piston M exceeds that at 
the lower end by an amount equal to .the actuating pres 
sure. 

In the illustrated embodiment of the invention, the pres 
sure indicator is arranged to measure the pressure drop 
across a filter. Thus, fluid under pressure is applied to 
the filter from an inlet line and emerges through an out~ 
let line, the difference in pressure between the inlet and 
outlet lines being a measure «of the resistance and, there 
fore, the clogging ot the filter l?. in order to detect this 
pressure difference, a duct Ztl leads from the inlet line 1S 
to the end of the cylindrical bore l5 adjacent the wall 12 
while the other end of the bore communicates with the 
outlet line 19. 

If desired, in order to prevent dirt carried by the incom 
ing iiuid from reaching the bore l5 and to make certain 
that any fluid which might pass through the bore to the 
`outlet line is clean, a suitable filter element 21 may be 
inserted in an enlarged portion 22 of the duct Ztl. As 
shown in FIG. l, the enlarged portion 22 may, for exam 
ple, be a ring-shaped cavity in the housing 13 surrounding 
one of the magnetic elements. Within this cavity, an an 
nular ñlter element 2l is inserted, thereby providing a high 
dirt capacity with low resistance to fluid i'low. For ease 
in assembly and replacement of the filter element 2l, the 
housing 13 may be separable through the enlarged area 
22 into two portions 23 and 24 which are joined as by 
screw threads 25, suitable glands 26 being provided to 
seal the enlarged area of the duct. 
On the other side of the wall l2, the magnetic element 

11 is slidably received at one end. in a bore 27 coaxial with 
the bore l5. Secured to the opposite end of the magnet 
1l by a press fit, for example, a cap 28 includes a tubular 
wall 29 extending toward the housing i3 and radially 
spaced from the magnet. The annular' recess 3d thus 
formed receives a coil spring 3l which extends from the 
cap 2S to the housing i3 to urge the cap and the magnet 
1l away from the wall l2. This spring is selected so 
that it is retained in the stressed condition with the mag 
net ll against the wall l2 by the attractive force of the 
two magnetic elements as long as the adjacent poles of 
the two magnets are separated by less than a predeter 
mined distance, Íor example, one-sixteenth of an inch. 
Whenever the magnetic element liti is moved away from 
the element lil so that their adjacent poles are separated 
by more than a sixteenth of an inch, however, the de 
creased force of magnetic attraction resulting therefrom 
is overcome by the force of the spring .""sil and the cap 2S 
and element ll are driven away from the wall l2. 

in order to prevent the magnet il from being driven 
completely out of the bore 27, the tubular wall Z@ termi 
nates in a radial iiange 32, and a drum 35, having a cen~ 
tral aperture slightly smaller than the flange 32 but 
large enough to permit the cap 28 to pass through it, is 
mounted on the housing i3. Also, a conventional bi 
metallic element is mounted at one end on the inside 
surface orc the drum 33 as by a weld 3e. As best seen in 
FIG. 2, the bimetallic element is preferably comprised of 
two arcuate strip portions 3? and joined 'oy a weld 39 
and both arranged to bend inwardly with decreasing tein 

peratures. At normal temperatures, the element which is adjacent the wall 2Q and just above the flange 32 

when the indicator is not actuated, has a minimum radius 
greater than that or" the flange 32 and permits the cap 
Za'i to rise through the aperture 3d on actuation. How 
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ever, at temperatures below a preselected value at which 
the viscosity of the fiuid to be filtered rises appreciably, 
for example, 32° F., th eleme t contracts inwardly 
so that the inner strip 3 extends over the ¿lange 32, 
thus preventing actuation of the pressure indicator. 

in the embodiment of the invention shown the pres~ 
sure indicator is adapted to provide an electrical signal to 
warn of a clogged lilter. To this end, a switch is 
mounted in a sleeve affixed to the housing i3. Also 
ymounted in the sleeve a lever 4i is pivotaily supported 
with one arm 4i?. extending above the cap Posi 
tioned above thc arm d?, a switch actuator' is movable 

, by the arm to actuate the switch Sil when the cap 23 
rises out of the drum 3”.. In order to restrict motion 
of the magnet lll, an adjustable set screw is mounted 
in the sleeve to intercept the other arm 415 of the 
lever di. If desired, this screw may be set to stop the 
lever di after actuation to hold the magnet 1l within one 
sixteenth inch of the normal position of the magnet le, 
thereby making the indicator automatically resettable in 
the manner described above, if the lever motion is not 
so restricted, the indicator may be reset by manual ro 
tation of the lever di. To provide a remote indication of 
actuation of the indicator, suitable conductors »fi-da from 
the switch ¿itl are arranged in any conventional manner 
to complete appropriate electrical circuits whenever the 
switch is operated or reset. 

in operation, lluid under pressure from the inlet line 
passes through the duct 2id and the filter 2l to the top of 
the cylindrical bore l5, urging the magnet tti and the pis 
ton Kili downwardly against the force of the spring lo and 
the pressure from the outlet line. Whenever the differ 

ence between the inlet and outlet pressures is greater the force of the spring lo, the piston ifi» is driven down 

wardly in the bore lâ'. After the magnet lo has moved 
to a position more than one-sixteenth of an inch away 
from the magnet il., the attractive force between the two 
magnets is less than the force ot the spring 3l and the 
magnet element il is driven away from the wall l2 until 
the ilange 32 abuts the inside surface of the drum 33. 
rÍhus, the cap rises whenever the pressure difference 
is greater than the predetermined value in accordance 
‘with which the spring lo has been selected. As an ex 
ample, the spring lo may be arranged to permit the mag 
net .lo to be driven away from the wall 12 when the 
pressure difierence exceeds 35 psi. and return when the 
pressure is less than 25 psi. Driven by the spring 3i, 
the magnet El rises through the aperture 34 trrning the 
lever «di to actuate the switch Si). if the set screw #ifi is 
appropriately adjusted to restrict the motion of the mag 
. et il, return of the magnet to its normal position 
draws the magnet El bach toward the wall EZ, restoring 
the switch. 

it will be apparent that by suitable dimensioniug of 
the drum 33 and the radial flange 32, the magnet il may 
be permitted to move more than one-sixteenth inch from 
the normal position of the magnet it?. ln this case, the 
pressure indicator must be reset my manual depression ot' 
the cap On the other hand, if t.e flange 32 is posi 
tioned to stop the magnet lill less than one-sixteenth inch 
`from the normal position oi the magnet lil, the indicator 
will be automatically reset by the attractive force ci the 
magnets, which is greater than that ot the spring Si. at 
this distance, when the magnet l@ is returned to the wail 
l2. 
At temperatures below 32° F., for example, the ther 

~-ostatic eleme t 35 contracts to move the inner end or” 
the strip 3@ over the ilange Thus, when the piston 
id and the magnet are moved away from the wail l2 

pressure resulting from increased viscosity of the fluid, 
e lower edge of the strip 33 intercepts the fiange 32 

preventing a false indication of liiter clogg'ug. 
operation, pressure sufllcicnt to overcome the force 

of the spring .rives the magnet away from the wall 
¿l2 releasing the magnet it. 

Ul 

20 

40 

50 

60 

70 

Although the invention has been describe herein the 
reference to specific embodiments, many modifications 
and variations therein will readily occur to those skilled 
in the art. Accordingly, all such variations and modi 
fications are included within the intended scope of the in 
vention as defined by the following claims. 

rîhis application is a division or” Serial No. 742,657, 
flled June i7, 1958, now US. Patent No. 2,942,572. 

l claim: 
l. A p essuie indicating device comprising a housing, 

piston means movably mounted in the housing, first mag 
netic means movable with the piston means toward and 
away from a first position, -bias means urging the piston 
_ cans in one direction and normally retaining the first 
magnetic means in the first position, fluid duct means 
communicating with a source of fluid under pressure and 
with one end of the piston means to urge it in the opposite 
direction, second magnetic means movable toward and 
away from the first magnetic means and normally retained 
toward the first magnetic means by magnetic attraction 
when the nrst magnetic means is in the first position, spring 
bias means urging the second magnetic means away from 

l the first magnetic means selected to overcome the force of 
magnetic attraction when the first magnetic means is more 
than a predetermined distance away from the second mag 
netic means, and switch means operable by motion of the 
second magnetic means away from the first magnetic 
means. 

2. A pressure indicator according to claim l including 
stop means adjustable to prevent the second magnetic 
means from moving more than the predetermined dis 
tance from the first position of the first magnetic means. 

3. A pressure indicator according to claim 2 including 
thermostat means operable to prevent the second mag 
etic means from moving away from the first magnetic 

means when the temperature is below a predetermined 
value. 

4. A. pressure indicator according to claim 3 including 
llange means on the second magnetic means and wherein 
the thermostat means comprises a bimetallic strip adapted 
to bend toward the second magnetic means with decreas 
ing temperature to engage the flange means. 

5. A pressure indicating device comprising a housing, 
piston means movably mounted in the housing, first mag 
netic means movable with the piston toward and away 
from a ñrst position, spring ias means urging the piston 
means in one direction and normally retaining the ñrst 
magnetic means in the first position, first fluid duct means 
communicating with a first source of iluid under pressure 
and with one end of the piston means t0 urge it in the 
opposite direction, second fluid duct means communicat 
ing with a second source ot fluid under pressure and with 
the other end of the piston means, second magnetic means 
movable toward and away from the first magnetic means 
and normally retained toward the first magnetic means 
by magnetic attraction when the first magnetic means is 
in the Erst position, spring bias means urving the second 
magnetic means away from the first magnetic means se 
lected to overcome the force oí’ magnetic attraction when 
the first magnetic means is more than a predetermined 
distance away from the second magnetic means, and 
switch means operable by motion of the second magnetic 
means away from the first magnetic means. 

6. A pressure indicating device comprising a housing, 
piston means movably mounted in the housing, first mag 
netic means movable with the piston toward and away 
from a first position, spring bias means urging the piston 
means in one direction and normally retaining the first 
magnetic means in the first position, first lluid duct means 
communicating with a first source of fluid under pressure 
and with one end or” the piston means to urge it in the 
opposite direction, second fluid duct means communicat 
ing with a second source of fluid under pressure and with 
tbe other end or” the piston means, filter means in the iirst 
‘luid duct means for preventing impurities in the first 
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source from reaching the piston means or the second motion of the second magnetic means away from the first 
source, second magnetic means movable toward and away magnetic means. 
from the ñrst magnetic means and normally retained to- _ _ _ 
ward the first magnetic means by magnetic attraction References Cited m the flle 0f ÍhlS Piltent 
when the ñrst magnetic means is in the first position, 5 UNITED STATES PATENTS 
spring bias means urging the second magnetic means away 2,669 707 Ehrman ______________ ‘__ F611 16 >1954, 
from the first magnetic means selected to overcome the ¿759:061 Ede1man ____________ __ Aug 14,’ 1956 
force of magnetic attraction when the iìrst magnetic means 2,803,718 Bloom _______________ __ Aug. 20, 1957 
is more than a predetermined distance away from the 2,843,077 Leefer ________________ __ July 15, 1958 
second magnetic means, and switch means operable by lo 2,942,572 Pall _________________ __ June 28, 1960 


