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57) ABSTRACT 

A device which senses a differential pressure across a system 
having a high pressure side and a low pressure side and which 
at a predetermined pressure of pressure difference functions 
to bypass the flow from the high pressure to the low pressure 
side. There is pressure responsive means and indicator means, 
the indicator means functioning upon the pressure sensitive 
means moving in response to an increase in differential pres 
Sle. 

4 Claims, 6 Drawing Figures 
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1. 

PRESSURE RELIEFAND INDICATORDEWECE 

BACKGROUND OF INVENTION 

Our invention is useful in fluid systems or hydraulic systems 
or lubrication circulating systems which ordinarily employ a 
filter for filtering the fluid. When a filter starts to clog its 
passage area is gradually reduced and a back pressure is 
gradually built up on the high pressure side of the system. 
When this back pressure produces a predetermined dif 
ferential in pressure between the high pressure side and the 
low pressure side the filter must be replaced. Pressure in 
creases in the high pressure side of such system occur if pres 
sure surges of different duration are caused to exist which 
would produce a differential pressure above a predetermined 
limit. The bypass valve then opens, but the attendant has no 
knowledge of this. This device incorporates a signalling device 
in one bypass valve so that when the valve opens, corrective 
action may be taken to prevent damage to the system which 
may be caused by the bypassed contaminated fluid. With the 
exception of certain devices recently produced by applicants' 
assignee, applicants do not know of any prior art devices 
which solve this problem. 

SUMMARY OF THE INVENTION 

Our invention provides a device which is connected on one 
side to a high pressure side of a fluid or hydraulic or lubricat 
ing system and on the other side to the low pressure side of 
such system, which functions to give an indication whenever 
the pressure differential between the high pressure side and 
the low pressure side exceeds a predetermined limit and which 
also functions to bypass fluid from the high pressure side to 
the low pressure side in order to relieve high pressure when 
such pressure differential occurs, and signal when the bypass 
valve is open. 

It is an object of our invention to provide a pressure indica 
tor and pressure relief device in which a movable pressure 
responsive means subjected to high pressure and low pressure 
on opposite sides, functions to indicate the existence of such 
high pressure immediately upon the movable pressure respon 
sive means moving in response to an increase in differential 
pressure. 

It is an object of our invention to provide such a device in 
which when the predetermined pressure differential has been 
exceeded, and which is so constructed that the movement of 
the pressure responsive means is accelerated in order to 
promptly open a bypass passage so that higher pressure dif 
ferentials will not be reached and so that the parts of the 
system will promptly be protected from possible damage. 

It is an object of our invention to provide a device of the 
character described which includes a stepped cylinder and 
piston arrangement whereby when high pressure moves the 
piston from a seat, areas of the piston exposed to high pressure 
are increased so that the force available to open a bypass 
passage is increased in order to provide prompt and im 
mediate bypassing. 

It is a still further object of our invention to provide an ar 
rangement of the character referred to in the preceding para 
graph in which the piston is actuated upon by a biasing spring 
and in which immediately upon cracking the valve a means is 
operated to relieve the piston of the force of this spring, thus, 
upon cracking of the valve, increasing the force available to 
move the piston into bypassing position. 

It is an object of our invention to provide an indicating and 
bypass pressure relief device in which the piston, when the 
valve is cracked, moves into an intermediate position whereby 
high pressure fluid is employed to operate the indicator means 
which indicates the increase in differential pressure, this in 
dicator means being actuated before the piston moves into full 
bypassing position. 

It is an object of our invention to provide an arrangement of 
the type referred to in which the pressure responsive piston, 
which upon movement opens the bypass, carries an indicator 
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pressure responsive piston, high pressure fluid is supplied in 
order to immediately operate the indicator actuating piston. 
Other objects and advantages of our invention will be made 

evident in the course of the following detailed description of 
our invention. 

BRIEF DESCRIPTION OF DRAWINGS 
Referring to the drawings: 
FIG. 1 is a diagrammatic view illustrating a portion of a 

system including the features of our invention; 
FIG. 2 is a longitudinal sectional view through a pressure in 

dicator and bypass pressure relief device incorporating the 
features of our invention, this figure illustrating the position of 
the parts in a normal non-indicating non-bypassing position; 
FIG.3 is a sectional view taken on the line 3-3 of FIG. 2; 
FIG. 4 is a view similar to FIG.2 but showing the position of 

the parts promptly after a valve has been cracked and with the 
parts in a position to permit high pressure fluid to operate the 
indicator actuating means of our invention; 

FIG. 5 is a view similar to FIG. 2 but showing the position of 
the parts in bypass pressure relief position; and 

FIG. 6 is a sectional view taken on the line 6-6 of FIG. 3 
showing the manner in which the valve seat element of our in 
vention is seated against a shoulder in the cylinder. 
DESCRIPTION OF THE PREFERREDEMBODEMENT 

As shown in FIG. 1 the numeral 11 represents a conduit in 
the high pressure side of a fluid system and the numeral 12 
represents a conduit in the low pressure side. There is a filter 
14 which is representative of a fluid receiving device posi 
tioned between the high pressure and low pressure side of the 
system. This filtering device in the system illustrated performs 
the function of filtering the fluid passing through the system 
and removing any foreign bodies from it. In the course of the 
operation of the system the filter becomes spent and will 
gradually build up a back pressure so that the differential 
between the high pressure side and the low pressure side will 
be increased. 
The pressure indicator and bypass relief device of our in 

vention is indicated by the numeral 15 and is connected to the 
high pressure side of the system by suitable piping or conduit 
16 and to the low pressure side by piping or conduit 17. Thus, 
it will be seen that the device 15 is in parallel with the filter 14 
and when the bypass is open will permit fluid to bypass this 
filter. 

Referring now to FIGS. 2 to 6, the details of construction of 
our invention and its operation will be described. 
The body 20 is supported by a suitable housing 21 which is 

connected to the conduit 16 at 22 and to the conduit 17 at 23. 
Suitable seals 24 and 25 are provided to form a leak-proof 
space 26 in the housing 21. The body 20 has a dividing wall 27 
which divides the body into a pressure responsive means 
chamber or piston chamber 28 and an indicator element 
chamber 29. The cylindrical wall 30 forming the cylinder 28 
has an upper bleed 31 and a lower bypass passage or passages 
33 which, when the parts are in bypassing position, provide a 
passage which connects the high pressure side of the system 
with the low pressure side of the system. The bypass passages 
33 are pressure-drop ports whereby the pressure within the 
lower part of the chamber may be maintained above the pres 
sure in the low pressure side of the system. Pressed against a 
shoulder 32, shown clearly in the fragmentary view, FIG. 6, is 
a valve seat element 37, which provides an annular knife edge 
valve seat, as indicated at 38. The seat element 37 is secured 
in place by a retaining ring 39. The diameter of the cylinder or 
chamber is indicated at "c.' However, this diameter is 
reduced to a diameter marked "b" by reason of the fact that 
the seat element 37 provides a cylinder section 40, which is of 
reduced diameter. The seat element 37 and ring 39 provide a 
central passage 41 which comprises a high pressure passage to 
the annular seat 38, this passage 41 having the diameter actuating piston and in which, upon initial movement of the 75 marked "a." 
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Within the chamber or cylinder is a differential pressure 

responsive means in the form of a piston, generally designated 
by the numeral 42, which has a skirt 43 which is of substan 
tially the diameter "c" of the cylinder. 
The piston is stepped at 44 and reduced to a cylindrical por 

tion 45, which is substantially the diameter "b." However, 
there is sufficient clearance between 45 and 40 to provide a 
leakage path which functions as will be described. The piston 
42 has a head 46 having a conical valve face 47 which, when in 
engagement with the seat edge 38, as shown in FIG. 1, forms a 
pressure pocket 48. The head 45 has a plurality of commu 
nicating passages 49 which communicate the pressure pocket 
48 with a space 50 within the piston member. 
The piston has an insert member 51 having ahead 52 which 

seats against the head 46 in a substantially fluidtight relation 
ship, as indicated at 53. The head 52 provides a shoulder en 
gageable by a biasing spring 54, which exerts a pressure tend 
ing to hold the piston against the seat 38. 
The insert member has a cylinder 56 having a bore 57 con 

nected at its lower end to the space 50 by a passage 58. Posi 
tioned within the bore 57 is indicator actuating means in the 
form of a piston 59 having a shoulder 60 which is held against 
the upper end of the cylinder 56 by means of a compression 
spring 61. When the parts are in the position as shown in FIG. 
2 the force of the spring 61 is applied to the piston 42 by 
reason of the fact that the flange 60 is in engagement with the 
cylinder 56. The upper end of the piston 59 carries a magnet 
62 suitably secured in place, the magnet having N and Spoles 
and positioned below the wall 27. 
Our invention provides an indicator element generally 

designated by the numeral 70 which has body 71 supported 
within the chamber 29, the upper end of which chamber being 
closed by an iron cap 72, which is held in place by a crimped 
lip 73. Recess 74 of the body 71 carries a magnet 75. It will be 
noted that the magnets 62 and 75 have like poles on adjacent 
sides so that when the magnets are brought into adjacency 
there is a repelling action. The indicator element 70 has an in 
dicator portion 76 which may project through a central cylin 
drical opening in the iron plate 72 when it is in actuated posi 
tion, as shown in FIGS. 4 and 5. A compression spring 78 nor 
mally holds the indicator element 70 in its retracted position, 
as shown in FIG. 2, with the north pole of the magnet 75 being 
attracted to the iron plate 80. 
As previously pointed out, the parts as shown in FIG. 2, are 

in the positions that they occupy when there are no unusual 
pressure differential conditions existing between the high 
pressure side and the low pressure side of the system. At this 
time the pressure in the high pressure side pressing against the 
area'a'a of the piston 42 exerts a force in a direction tending 
to move the valve head 46 from its seat 38. At this time, how 
ever, there is low pressure bearing against the low pressure 
side of the piston 43 and, in addition, there are the biasing 
forces of the springs 54 and 61 which are adequate to hold the 
piston 42 in seated position. The strength of the biasing 
springs 54 and 61 in combination with the low pressure fluid 
pressure will hold the piston seated during all normal and 
usual operations in the system. 
Should there be any leakage past the valve seat 38 there is 

sufficient clearance around the cylindrical portion 45 so that a 
bleed is provided which prevents fluid from building up a pres 
sure against the enlarged end of the upper cylindrical portion 
of the piston 42 and thus inadvertently or improperly unseat 
the indicating piston. At this time, of course, there having 
been no unusually high pressure having occurred in the high 
pressure side of the system, the indicator element 70 is being 
held in non-indicating position by the force of the spring 78 
and the magnetic pull on the iron plate 80 as previously ex plained. 
Whenever there is an increase in differential pressure of a 

value sufficient to overcome the forces tending to hold the 
piston 42 in seated position, this piston will move away from 
its seat into an initial "cracked' position. This may occur by a 
pressure surge in the system or by the filter 14 or other ele 
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4. 
ment in the system building up a back pressure such, for exam 
ple, as would occur if the filter 14 becomes clogged over a period of use. 
When this increase in pressure occurs the piston will move 

into the cracked position as shown in FIG. 4. This will provide 
communication through a very small annular space to the 
pressure pocket 48 and at this time fluid will flow through the 
leakage path between the surfaces 40 and 45, as previously ex 
plained, but a major portion of the fluid will pass through the 
openings 49, the space 50, passage 58, and into the lower end 
of the cylinder 57, thus moving the piston 59 upwardly against 
the action of the spring 61 and into the position as shown in 
FIG. 4. At this time the repelling forces of the magnets will 
move the indicator into indicating position, as shown in FIG. 
4. At the instant the shoulder 60 moves away from the end of 
the cylinder 56 the biasing force of the spring 61 is removed 
from the piston and the piston 42 is now held down only by the 
low pressure fluid and the spring 54. 
At this time in the operation of the structure the area of the 

piston 42, which is exposed to high pressure, has been in 
creased from area'a' to area "b" and, in addition to this, the 
force of the spring 61 has also been removed from the piston. 
This sudden increase in exposure of piston area to high pres 
sure in combination with the reduction of the force of the 
spring 61 causes the piston 42 to rapidly move from the posi 
tion shown in FIG. 4 into the position shown in FIG.S. 

In change of position from FIG. 4 to FIG. 5 the only parts 
which have moved are the piston 42, which is moved away 
from its seat 38 a distance sufficiently to fully open the bypass 
passages 33, and the spring 54 has been further compressed 
with the result that the forces on opposite sides of the piston 
42 are balanced with the piston positioned as shown in FIG. 5. 
The bypass ports 33 are of such a size that a pressure drop 

will occur across them in order to maintain in the space at the 
high pressure end of the piston 42, a pressure sufficiently high 
to keep the piston balanced in the bypassing position during 
the time that high pressure continues in the high pressure con 
duit 11. When the piston 43 moves from the position shown in 
FIG. 4 to the position shown in FIG. 5 the indicator actuating 
piston 59 will remain in a fixed position and a telescopic ac 
tion between the two pistons will occur at this time. 
The moving of the piston 42 to fully open position exposes 

the full diameter "c" of the piston 42 to high pressure thus al 
lowing a relatively lower differential pressure as compared to 
the cracking pressure, to hold the piston in full bypassing posi 
tion. To close the bypass valve the differential pressure must 
reduce in order to allow the piston 42 to move toward its seat 
and to gradually close the bypass passages or ports 33. As the 
piston 42 moves in this direction the piston head 46 will move 
into the counterbore 40 resulting in a sudden reduction of 
area exposed to fluid pressure, the area being reduced from 
the area "c" to the area"b,' thus returning the parts to a rela 
tionship which may approach that shown in FIG. 4. Thus, the 
reseating pressure which is a function of the ratio of "a" to 
"b" can be designed to close the valve to cracking position 
without excessive penalty in full flow pressure drop. 

If the pressure in the high pressure side of the system should 
drop to normal limits, the parts will then return to the position 
shown in FIG. 2 with the exception that the indicator will be in 
an extended position so that an attendant will know that there 
has been an increase in differential pressure and that his in 
vestigation of the facts which cause the operation of the in 
dicator should be investigated. 
We claim: 
1. A pressure indicator and bypass and pressure relief 

device, the combination including: 
a. a body having a chamber which has a high pressure inlet 
and a low pressure outlet with a seat adjacent to said high 
pressure inlet and with a pressure pocket located adjacent 
to and downstream of said seat; 

b. a piston movable in said chamber and exposed on one 
side to high pressure and on the other side to low pres 
Sure, said piston having a valve means adapted to engage 
said valve seat; and 
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c. indicator means movable into a position to indicate an in 
itial movement of said piston, said indicator means com 
prising an indicator element movable within a second 
chamber in said body, said second chamber having a wall 
structurally separating it from the first chamber in said 
body, indicator operating means carried by said piston 
and movable to actuate said indicator means, means con 
nected between said pressure pocket and said indicator 
operating means whereby upon initial movement of said 
piston away from said fluid under pressure may flow to 
said indicator operating means to operate same, and said 
indicator element being adapted to move within said 
second chamber in a direction toward and away from the 
first chamber due to cooperative interaction with said 
pressure actuated indicator operating means. 

2. A combination as defined in claim 1 in which said indica 
tor element comprises: 

a. an indicator element body movable within the second 
chamber; 

b. a magnet having north and south poles carried by said 
body; and 

c. a spring supported within the second chamber and 
adapted to urge said indicator element body toward the 
first chamber. 

3. A combination as defined in claim 2 in which said indica 
tor operating means comprises: 

a, an indicator operating piston supported within the first 
chamber in said body, said piston being adapted to move 
within the first chamber in a direction toward and away 
from said indicator element; 

b. a magnet having north and south poles carried by said in 
dicator operating piston, said magnet being arranged so 
that as said piston moves toward said indicator element 
said magnet presents a like pole to the proximate pole of 
said magnet of said indicator element; and 

c. a spring supported within the first chamber and adapted 
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6 
to urge said piston in a direction away from said indicator 
element. 

4. A pressure indicator and bypass pressure relief device, 
the combination including: 

a. a first chamber adapted to be connected to a high pres 
sure zone and a low pressure zone with a seat positioned 
at the high pressure end of said chamber; 

b. a second chamber adjacent the low pressure end of said 
first chamber, said second chamber having a dividing wall 
separating said first and second chamber; 

c. a first piston movable in said first chamber, said piston 
being exposed on one side to high pressure and on the 
other side to low pressure, said piston having a valve face 
adapted to engage said seat; 

d. an indicator element movable within said second 
chamber comprising: 
1. an indicator element body; 
2. a magnet having a north and south pole carried by said 

indicator element body; and 
3. means within said second chamber for biasing said in 

dicator element body toward said first chamber; 
e. pressure operated indicator operating means carried by 

said first piston, said means comprising: 
1. a second piston movable relative to said first piston in a 
direction toward and away from said indicator element; 

2. a magnet having a north and south pole carried by said 
second piston, said magnet being oriented so as to urge 
separation of said second piston and said indicator ele 
ment, and 

3. means for urging said second piston toward the low 
pressure end of said first chamber; and 

f. bleed means operable when said piston has moved a short 
distance from its seat in combination with means for 
directing high pressure fluid to operate said indicator 
operating means. 

. . . . . . 


