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AESTRAC1' OJF T.HE DISCLOSURE 

This invention relates to a hydraulic signal valve. More 
trticularly, the invention relates to a hydraulic signal 
.Ive including a body member having a spool there
rough, a supply pressure port and signal port inter
cting the spool opening, one end of the spool having 
pilot port therein, a longitudinally displaceable spool 
,sitioned in the spool opening forming a piston displace
>le by pressure at the pilot port, the spool being longi
dinally positionable between a nonactuated and an 
tuated position, and spring biasing means compressibly 
asing the spool towards the pilot port, the spool being 
ovable by hydraulic pressure at the pilot port against 
e bias to the actuated position, the spring bias being 
ljustable by means externally of the valve so that the 
·essure at the signal port required to move the spool to 
e actuated position is thereby adjustable. The valve fur
er includes detent means to insure that the valve spool, 
ben moved from the nonactuated to the actuated posi
m and vice-versa, moves quickly from one position to 
e other. 

This invention relates to a control valve for hydraulic 
stems. More particularly, the invention relates to a sig
tl control valve responsive to hydraulic pressure. 
Modern mechanisms utilize hydraulics extensively for 

>th power and control functions. This invention provides 
simple, yet highly effective, device for monitoring hy
·aulic fluid pressure and is responsive to furnish a hy
-aulic signal when the monitored pressure exceeds a 
lectable predetermined point. The hydraulic signal is 
·ovided either as an opened or closed fluid path. In a 
ore restricted sense, the control valve of this invention 
·ovides a first signal, such as an open fluid path, when 
onitored pressure exceeds a selectable predetermined 
lint and a second signal, such as a closed fluid path, when 
onitored pressure falls below a predetermined point. 
Throughout this description the expression "open fluid 
tth" means that direct fluid coupling is provided between 
supply pressure port and a signal port. The expression 
:losed fluid path" means that the fluid coupling between 
sl'pply pressure port and a signal port is blocked and, 
the same time, according to the precepts of this inven-

m, the signal port is tanked. 
The invention may be described, in a general sense but 
Jt in a limiting sense, as a hydraulic signal valve consist
g of the basic elements of a body portion, a spool mem
:r, a means biasing the spool member against movement, 
1d a detent pin biased against movement. The body 
ember is provided with a main cylindrical opening, 
osed at one end, and a pilot port opening communicating 
ith the cylindrical opening adjacent the closed end, a 
1pply pressure port opening communicating with the 
•lindrical opening i:r.termediate the ends thereof, a signal 
Jrt opening communicating with the cylindrical opening 
termediate the ends thereof and spaced from the signal 
Ht opening, and a detent pin opening intersecting the 
ain opening. The spool member is slidably positioned in 
,e main opening in the body member and has one end 

2 
extending out the open end of the main opening. The spool 
member has four integral portions, that is, ( 1) a full 
diameter valve portion normally closing communication 
between the body portion supply pressure opening and 

5 the signal port opening, (2) a reduced diameter portion 
adjacent the valve portion providing communication be
tween the supply pressure port and the signal port when 
the spool member is longitudinally displaced, (3) a full 
diameter piston portion adjacent the body portion pilot 

10 port opening, and ( 4) adjacent detent grooves providing 
a detent peak therebetween. The detent pin engages the 
spool rr:ember at one or the other of the detent grooves. 
The spool member is limited in movement by the detent 
pin to rnpid longitudinal displacement providing either 

15 oren or closed communication between the body portion 
supply pressure and signal port openings. 

A primary object of this invention is to provide a con
trol valve for hydraulic systems. 

A more particular object of this invention is to provide 
20 a signal control valve responsive to hydraulic fluid 

pressure. 
A still more particular object of this invention is to 

provide a signal valve for monitoring the pressure of 
a hydraulic system, the valve functioning to provide a 

25 hydraulic signal when the monitored hydraulic pressure 
exceeds a selectable predetermined point. 

Another object of this invention is to provide a signal 
valve for monitoring the pressure of a hydraulic system, 
the valve functioning to provide a hydraulic signal in the 

30 form of an open fluid path when the monitored pressure 
exceeds a selectable predetermined point. 

Another object of this invention is to provide a signal 
valve for monitoring the pressure of a hydraulic system, 
the valve functioning to provide a hydraulic signal in the 

35 form of a closed fluid path when the monitored pressure 
exceeds a selectable predetermined point. 

Another object of this invention is to provide a signal 
valve for monitoring the pressure of a hydraulic system, 
the valve functioning to provide a quick change hydraulic 

40 signal when the monitored hydraulic pressure exceeds 
a selectable predetermined point. 

Another object of this invention is to provide a signal 
valve for monitoring the pressure of a hydraulic system, 
the valve functioning to provide a first hydraulic signal, 

45 such as an open fluid path, when the monitored pressure 
exceeds a selectable predetermined point, and a second 
hydraulic signal, such as a closed fluid flow path, when 
the monitored pressure fal]s below a predetermined point. 

Another object of this invention is to provide a signal 
50 valve for monitoring the pressure of a hydraulic system, 

the valve functioning to provide a first signal when the 
monitored pressure exceeds a selectable predetermined 
point, and a second signal when the monitored pressure 
falls below a predetermined point, and wherein the differ-

55 ential pressure between the first and second signals is 
adjustable. 

The invention which fulfills these as well as other 
objects will be set forth in the following description and 
claims, taken in conjunction with the drawings in which: 

6° FIGURE 1 is a cross-sectional view of the signal valve 
of this invention. 

FIGURE 2 is a partial cross-sectional view as in FIG
URE 1 showing the valve in the actuated position. 

FIGURE 3 is a cross-sectional view taken along the 
65 line 3-3 of FIGURE 1. 

FIGURE 4 is a cross-sectional view taken along the 
line 4-4 of FIGURE 1. 

FIGURE 5 is a cross-sectional view taken along the 

70 
line 5-5 of FIGURE 1. 

FIGURE 6 is a cross-sectional view taken along the 
6-6 of FIGURE 1. 
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FIGURE 7 is a partial cross-sectional view similar 
to that of FIGURE 2 but showing an alternate embodi
ment wherein, under low monitored pressure conditions, 
an open fluid path signal is provided. 

FIGURE 8 is a partial cross-sectional view of the 5 
alternate embodiment of FIGURE 7 showing the valve 
providing a closed fluid path signal when the monitored 
hydraulic system has exceeded a predetermined pressure. 

FIGURE 9 is an isometric view of the spool member. 
Referring now to the drawings and first to FIGURE 1, 10 

a cross-sectional view of one embodiment of the signal 
valve of this invention is shown. The signal valve consists 
of five basic elements, that is, (1) a body portion 10 
having a main cylindrical opening 12 therein, (2) a cy
lindrical spool member generally indicated by the nu- 15 
meral 14 slidably positioned in the main opening 12, 
(3) means biasing the spool member against longitudinal 
displacement, such mea.!ls being generally indicated by 
the numeral Hi, ( 4) a detent pin generally indicated by 
the numeral 18, and (5) a detent biasing means generally 20 
indicated by the numeral 20. 

In the illustrated embodiment, the body portion 10 
includes five openings all intersecting the main opening 
12. These are (1) a pilot port opening 22 which com
municates with the main opening 12 adjacent the en- 25 
closed end thereof and preferably, as shown in FIGURE 
1, coaxial!y of the opening 12; (2) a supply pressure port 
opening 24; ( 3 ) a signal port opening 26; ( 4) a tank 
opening 28; and (5) a detent pin opening 30. The supply 
pressure port, signal port, tank and detent pin openings 30 
all intersect the main opening 12 substantially diamet
rically and are all spaced apart from each other. The 
main opening 12 is closed at one end, such as by means 

4 
58. The detent biasing means, generally indicated by 
numeral 20, may be said to include detent spring 60, bolt 
member 62 and nut 64. 

To afford a means of escape of the fluid which may be 
trapped within the main opening 12 in the area of detent 
grooves 42A and 42B, a fluid escape passage 66 is pro
vided connecting with tank opening 28. 

Affixed to body portion 10, such as by means of bolt 
68, is a spool biasing housing 70 which has an axial bias
ing spring opening 72. Positioned in opening 72 is spool 
follower 74 and biasing spring foilower 76. The spool fol-
lower 74 includes an axial opening 78 which receives the 
second reduced diameter portion 48 of spool 14. Exfond
ing between followers 74 and 76 is spool biasing spring 
80. A threaded axial opening 82 is provided in spool 
biasing housing 70 at the end opposite the body portion 
10, the opening 82 receiving a threaded bias spring ad
justing screw 84 which engages, at its inner end, the 
bias spring follower 76. Exteriorly of biasing housing 
70 and affixed to the outer end of the biasing spring ad
justing screw 84 is a handle 86 by which the bias spring 
adjusting screw is manually, threadably advanced or re
tarded. Nut 83 keeps the adjusting screw &4 in preset 
position. 

A fluid escape opening 90 is provided in the wall of the 
spool biasing housing 70 as a means of affording the escape 
of any fluid which might collect therein. 

The spool biasing means, generally indicated by nu
meral 16, may be said to consist of spool biasing housing 
70, spool follower 74, biasing spring follower 76, biasing 
spring 80, biasing spring adjusting screw 134, handle 86 
and nut 88. 

Further details of the construction of the illustrated 
embodiment of the invention will be seen by referring to of head member 32 and bolts 34, the pilot port opening 

22 being provided in the head member. 33 the cross-sectional views of FIGURES 3, 4, 5 and 6. 
The spool member 14 (see FIGURES 1 and 9) is a 

unitary elongated member which, as previously indicated, 
is longitudinally slidably positioned within the main open-
ing 12. The spool member is defined by ( 1) a full diam
eter valve portion 36 which normally closes communica- 40 
tion between the supply pressure port 24 and the signal 
port opening 26; (2) a full diameter piston portion 33 
which functions to receive hydraulic fluid pressure from 
pilot port opening 12 for longitudinal displacement of 
the spool member in a manner to be described subse- 45 quently; (3) a full diameter fluid sealing portion 40; 
( 4) a pair of adjacent detent grooves 42A and 42B which 
define therebetween a detent peak 44; (5) a first reduced 
diameter portion 46 extending between the valve portion 
36 and fluid sealing portion 40; and (6) a second reduced 50 
diameter portion 48 which extends exteriorly of the 
body portion 10. 

As shown in FIGURE 1, a bushing 50 having an axial 
opening 52 closes the open end of the body portion 10, 
the axial opening 52 slidably receiving the second reduced 55 
diameter portion 48 of the spool member 14. A pressure 
relief opening 54 is also provided in the bushing 50 for 
purposes to be described subsequently. 

The detent biasing means 20 consists basically of an 
elongated detent member 56 slidably positioned in the 60 
detent pin opening 30. A detent ball 58 is received by the 
detent opening 30 and engages the spool member 14 in 
one or the other of the detent grooves 42A and 42B. The 
detent member 56 and detent ball could obviously be in
tegrally formed but the preferred configuration is as 65 shown and includes a separate rotatable ball 58. 

The outer portion of the detent opening 30, indicated 
by numeral 30A, is enlarged and receives a detent biasing 
spring ·60. The opening 30A is threaded and receives a 
threadably positioned bolt member 62 which engages the 70 outer end of the spring 60 and by which variable com
pression of spring 60 is made. A nut 64 is utilized to 
maintain the bolt member 62 in the preset position. 

The detent pin, generally indicated by numeral 18, may 
be said to consist of the detent member 56 and detent ball 75 

FIGURE 1 illustrates an embodiment wherein the detent 
biasing means 20 includes a single detent member 56 
with its attendant detent ball, detent biasing spring 60 and 
bolt member 62. In the arrangement of the cross-sectional 
view of FIGURE 4, an alternate embodiment is shown 
wherein the detent biasing means 20 includes two opposed 
detent members 56, each with its attendant detent ball 58, 
detent biasing spring 60 and bolt member 62. The em
bodiment of FIGURE 4 is preferred since this arrange
ment provides a balanced application of detent biasing 
against the spool 14, thus substantially relieving any 
lateral force against the spool member which might ulti
mately cause wear of the spool member and the main 
opening 12. 

In the illustrated embodiment, the body portion 10 
and spool biasing housing 70 are provided with flanges 
92A and 92B as a means of assembling the members 
into fixed end to end relationship. The details of the con
struction are illustrative only to show one functional and 
practical embodiment of the invention but such details 
are not significant of the scope of the invention itself. 

Operation 

The hydraulic signal valve of this invention operates to 
provide a signal when a monitored hydraulic pressure ex
ceeds a predetermined maximum point. The hydraulic 
system whose pressure is to be monitored by the valve 
of this invention is connected to the valve through pilot 
port opening 22 so that the pressure of the monitored hy
draulic system is applied to the piston portion 38 of the 
spool member 14. A source of hydraulic pressure is ap
plied to the supply pressure port opening 24. Tank open
ing 28 and opening 90 in the spool biasing housing 70 
are both connected to a tank or reservoir source. At open
ing 26 is provided the hydraulic signal output of the 
valves and therefore opening 26 may be connected to a 
hydraulic actuated switch or valve. 

When the monitored pressure at pilot port opening 22 
exerts sufficient hydrostatic force against the piston por
tion 38 of spool member 14, the biasing force of spring 
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' is overcome and the spool member longitudinally 
)Ves to the right. The amount of hydrostatic force re-
1ired to move the spool member is dependent upon two 
;tors, first, and primarily, the force imposed by spool 
1sing means 16, that is, by spool biasing spring 80, and, 5 
;ondarily, by the resistance to movement of the spool 
;mber imposed by detent member 56. 
It can be seen from FIGURE 1 that the fluid flow 
th between supply pressure port 24 and signal port 
enin.g 26 is blocked and that, instead, the signal port 10 
, communicates with tank port 28. When the monitored 
essure is sufficient to displace the spool member 14 to 
; right, the relationship of components is that shown in 
GURE 2. With the spool member moved to the right, 
:ect communication is provided between supply pres- 15 
re port 24 and signal port 26, furnishing a hydraulic 
rce at port 26 which functions as a hydraulic signal. At 
; same time communication between the port 26 and 
1k opening 28 is closed by the spool member sealing 
rtion <;O. 
The function of the detent pin 18 and detent biasing 
:ans 20 is to insure that movement between the ac-
1ted and nonactuated position of the valve will be 

20 

pid and positive and to establish a switching pressure 
nd width. As shown in FIGURE 1 with the monitored 25 
essure at pilot port opening 22 insufficient to overcome 
; biasing force of spring 80, the detent pin 56 and its 
11 58 are in the detent groove 42B. When sufficient pres-
re is monitored to move the spool member 14 to the 
;ht, the ball 56 and detent member 56 are pushed up- 30 
trdly compresdng detent spring 60 and allowing the 
tent peak 44 to pass. As soon as the detent peak 44 is 
ssed, the ball 58 immediately enters groove 42A. Thus, 
1ether the valve is moving from the nonactuated to 
tuated or actuated to nonactuated position, the move- 35 
;nt is rapid giving a positive signal indication. 
Adjustment of the compressive tension of biasing 
ring SO, by threaded advancement or retardation. of 
rning spring adjustment screw 84, provides select10n 
the exact monitored pressure required to displace the 40 

ool member 14. Thus the valve functions to provide a 
draulic signal when the pressure of a monitored hy
aulic system exceeds a selectable predetermined maxi
um. It can further be seen that after such selected pre
termined maximum pressure has been reached, cans- 45 
g the spool member 14 to move to the right, and the_re-
. provide a fluid pressure signal at signal port opemng 
;, a second signal or closed fluid flow signal is given 
1en the spool 14 moves to the left. That is, as pressure 
pilot port opening 22 decreases, the spool returns to 50 

e nonactuated position. The monitored pressure at 
1ich the spool moves left to the nonactuated position 

6 
24 and signal port opening 26 with open communication 
provided between the signal port 26 and the tank open
ing 28. 

An important feature of the signal valve of this inven
tion is that the signal pressure source connected to the 
signal port 24 is isolated from the pressure source con
nected to the pilot port 22. This means that a totally dif
ferent and independent source of fluid pressure, such as 
a constant pressure source, may be utilized to provide 
the hydraulic signal source. 

While the invention has been described with a certain 
degree of particularity, it is manifest that many changes 
may be made in the details of construction and the ar
rangement of components without departing from the 
spirit and scope of this disclosure. 

What is claimed: 
1. A hydraulic signal valve comprising: 
a body having a .spool opening therethrough, a supply 

pressure port and a signal port intersecting the spool 
opening and in communication with each other 
through said spool opening, one end of said spool 
opening forming a pilot port; 

a spool positioned in said spool opening, said spool 
having a piston portion and being displaceable by 
pressure at said pilot port, said spool axially posi
tionable between a nonactuated and an actuated posi-
tion, said spool at all times isolating said pilot port 
from said supply pressure port and said signal port, 
one end of said spool extending externally of said 
body member through the end of the spool opening 
opposite said pilot port; 

means with said spool closing communication between 
said pressure port and said signal port in one of said 
spool positions and opening communication therebe
tween in the other position; 

a spool biasing housing affixed to said body portion 
and having an opening therein coaxial with said 
body spool opening; 

a spool follower slidable within said biasing housing 
opening engaging the said externally extending end 
of said spool; 

a spring follower slidably supported in said biasing 
housing opening, said spool follower and spring 
follower being spaced from each other; 

a cylindrical coiled spool biasing spring in said open
ing compressibly positioned between said spool and 
spring followers; 

means on the biasing housing for adjustably position
ing said spring follower in said biasing housing 
whereby the biasing force of said spring may be 
adjusted, said spool being biased by said spring 
towards the end of said body having said pilot port 
therein and being axiaily displaced from nonactuated 
to actuated position when the hydraulic force re
ceived through said pilot port opening against said 
spool piston portion overcomes the biasing force 
of said spring. 

11 be less than that which moved the spool to the ac
ated position, the differential pressure being determined 
imarily by the biasing force applied by spring 60 to the 55 
,tent member 56. This differential switching pressure or 
•itching band width is adjustable by varying the com
ession of detent biasing spring 60. 2. A hydraulic signal valve according to claim 1 where• 

in said opening in said spool biashlg hcusing is threaded 
60 and wherein said means of adjustably positioning said 

spring follower in said biasing housing includes: 

Alternate embodiment 

The embodiment of FIGURES 1 and 2 provides an 
rangement where a hydraulk system may be monitored 
,d upon pressure in the monitored system exceeding a 
lectable maximum a signal is given in the form of an 

an adjustin6 screw threadably received in said threaded 
opening in said biasing housing, one end of the ad
justing screw engaging said spring follower and the 
other end extending externally of said spool biasing 
housing whereby the adjusting screw may be axially 
threadably positioned to adjustably position said 
spring follower to vary the spring bias on said spool. 

70 3. A hydraulic signal valve according to claim 1 where-
in said body member has a detent opening intersecting 
said spool opening and wherein said spool is further de
fined by adjacent detent grooves providing a detent peak 

ten fluid path between supply pressure fluid port 24 65 
.d signal port opening 26. An alternate embodiment 
own in the partial cross-sectional views of FIGURES 
and 8 shows an arrangement wherein the valve of this 
vention functions in exactly the same way except to 
ovide an opposite phase signal. That is, in FIGURE 7, 
e nonactuated position, an open fluid flow path is pro
ded between the supply pressure port 24 and the signal 
,rt 26 with the tank or opening 28 being closed. In the 
tuated position, as shown in FIGURE 8, the signal 
ovided is a no-flow signal between supply pressure port 75 

therebetween including: 
a detent pin slidably positioned in said detent pin open-
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ing and normally engaging said spool at one of said 
detent grooves; and 

a detent biasing means urging said detent pin into en
gagement with said spool. 

4. A hydraulic signal valve comprising: 
a body having a cylindrical spool opening therethrough, 

one end of said opening fom1ing a pilot port open
ing, a supply pressure port opell.ing communicating 
with said spool opening intermediate the ends there-

5 

of, and a signal port opening communicating with 10 
said spool opening intermediate the ends thereof, 
said supply pressure port opening and said signal 
port opening being spaced from each other; 

a cylindrical spool slidably positioned in said spool 
opening in said body, said spool having one end 13 
thereof extending externally of the body through the 
end of said spool opening opposite said pilot port, 
said spool being defined by a full diameter valve 
portion normally blocking communication between 
said supply pressure and said signal ports, a reduced 20 
diameter portion adjacent said valve portion, a full 
diameter piston portion adjacent said pilot port open
ing, said spool isolating at all times said pilot port 
from said supply pressure port and said signal port; 

a spool biasing housing affixed to said body and having 25 
an opening therein coaxial with said body spool 
opening; 

a spool follower slidable within said biasing housing 
opening engaging the said externally extending end 
of said spool; 

a spring follower slidably supported in said biasing 
housing opening, said spool follower and spring fol
lower being spaced from each other; 

30 

a cylindrical coiled spool biasing spring in said opening 
compressibly positioned between said spool and 35 
spring followers; 

means on the biasing housing for adjustably position
ing said spring follower in said biasing housing where-

8 
wherein said body has a detent opening intersecting said 
spool opening and wherein said spool is further defined 
by adjacent detent grooves providing a detent peak there· 
between, including: 

a detent pin slidably positioned in said detent pin open· 
ing and normally engaging said spool at one of said 
detent grooves; and 

a detent biasing means urging said detent pin into en
gagement with said spool. 

7. A hydraulic signal valve comprising: 
a body having a spool opening therethrough, a supply 

pressure port and a signal port intersecting the spool 
opening and in communication with each other 
through said spool opening, one end of said spool 
opening forming a pilot port; 

a spool positioned in said spool opening, said spool 
having a piston portion and being displaceable by 
pressure at said pilot port, said spool axially posi
tionable between a nonactuated and an actuated posi
tion, one end of said spool extending externally of 
said body member through the end of the spool 
opening opposite said pilot port; 

means with said spool closing communication between 
said pressure port and said signal port in one of said 
spool positions and opening communication there
between in the other position; 

a spool biasing spring means carried by said body 
member and having one end thereof engaging said 
externally extending end of said spool, said spool 
being biased by said spring means towards the end 
of said body having said pilot port therein and being 
axially displaced from said nonactuated position to 
said actuated position when the hydraulic force re
ceived through said pilot opening against said spool 
piston portion overcomes the biasing force of said 
spring; and 

means externally of said body of adjusting the biasing 
force of said spool biasing spring. 

8. A hydraulic signal valve according to claim 7 where-
40 in said body member has a detent opening intersecting 

said spool opening and wherein said spool is further de
fined by adjacent detent grooves providing a detent peak 
therebetween including: 

by the biasing force of said spring may be adjusted, 
said spool being biased by said spring towards the 
end of said body having said pilot port therein and 
being axially displaced when the hydraulic force 
received through said pilot port opening against said 
spool piston portion overcomes the biasing force of 
said spring, the axial displacement of said spool mov- 45 
ing said valve portion out of blocking position rela
tive to said supply pressure and signal port opening 
affording free fluid flow therebetween. 

5. A hydraulic signal valve according to claim 4 where• 
in said opening in said spool biasing housing is threaded 50 
and wherein said means of adjustably positioning said 
spring follower in said ,biasing housing includes: 

a detent pin slidably positioned in said detent pin open
ing and normally engaging said spool at one of said 
detent grooves; and 

a detent biasing means urging said detent pin into en
gagement with said spool. 
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