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5 Claims. 

1. 
This invention relates to valves and more par-. 

ticularly to that class known as automatic con 
trol valves. 
An object of the invention is to provide an auto 

natic control valve for fluids, whether liquid or 
gaseous, which valve is characterized by its in 
herent Sensitivity and accuracy. 
Another object of the invention is to provide: 

a valve of the sliding gate type wherein. the re 
Sultant frictional load applied to the gate by 
reason of the pressure differential existing on its 
opposite faces is reduced to a minimum, thereby 
inSuring ease of operation of Said gate. 
A further object of the invention is to pro 

wide a control valve having a sliding gate Which 
is constructed and arranged in such a manner as 
to effectively preclude the accumulation of scale, 
deposits of foreign material, or the like, which 
would otherwise impair the operating character 
istics of the valve. 

Still a further object of the invention, is to pro 
vide a control valve, the operating characteris 
tics of which may be controlled by any one of a 
variety of standard control mechanisms, such as 
by Way of example, diaphragms, bellows, elec 
trical Solenoids, and other remote control mech 
anisrns, whether mechanical or electrical, in 
cluding float type controls, and the like. 

Still another object of the invention is to pro 
vide a preSSure reducing valve having the here 
in above described characteristics and which is 
effective for reducing pressures throughout ranges. 
as great as from 100 p. S. i. to one-half p.s. i. 
These and other objects are attained by the 

means described herein and as disclosed in the 
accompanying drawings, in which: 

Fig. 1 is a Vertical Section through a pressure 
reducing valve embodying the teachings of the 
present invention. 

Fig. 2 is a section taken on line 2-2 of Fig. I. 
Fig. 3 is a perspective view of the gate control. 

linkage aSSembly comprising a detail of the in 
vention. 
With reference now to Fig. 1, the numera 

indicates an orifice plate which defines or sepa 
rates a high pressure chamber A and a low pres 
Sure chamber B. The orifice plate is securely 
though releasably mounted between adjacent 
faces of the high pressure housing 2 and low 
preSSure housing A by means of bolts 6. 
At this point it should be clearly understood 

that the instant invention is neither directed to 
nor concerned With the particular structural de 
tails of the operating mechanism of the wave; 
however, for completeness of disclosure and clar 
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ity of detail the operating mechanism may, in 
the case of adaptation of the invention to a pres 
sure reducing valve, include the following, ele 
ments: 
A low pressure discharge conduit or fitting, i8 

is provided in open communication with the in 
terior of low pressure chamber B. The pressure. 
in chamber B. is transmitted to chamber C, de 
fined by flange 20 of housing, 4 and diaphragm. 
22, which is disposed in spanning, relationship, be 
tween flanges 20 and 24, which are secured to 
gether by means of bolts. 26, as illustrated. 
A suitable means, such as spring 28, may be 

provided for selectively controlling the deflection 
of diaphragm 22. The lower end of spring 28 may 
terminate in a cap member 30, which includes, a 
flange portion. 32, the lower face of which bears. 
against the upper face of diaphragm 22. 
The upper end of spring 28 may be engage a. 

cap member 34 which is constructed and ar 
ranged for axial movement to increase or de 
crease the load on this spring by means of bolt. 
36, which threadably engages the upper portion 
38 of Spring housing 40, the Iower end of which 
housing terminates in out-turned flange 24. If 
desired, the Iower end of bolt 36 may be provided 
with a cylindrical bearing portion 42, which is 
dimensioned to be rotatably received within a. 
complementary socket portion provided in the 
upper face of cap member 34. 
Movement of diaphragm. 22 is utilized for con 

trolling the operating characteristics of the 
valve by means of a flanged stud 50 which is se 
cured to and carried by cap member 33, and 
wherein the upper face of the flange portion of 
flanged stud 50 clampingly engages the Iower 
face of diaphragm 22, whereby movement of the 
diaphragm will result in movement of cap 36 and 
flanged stud 50. 

A. control rod 52 is provided for interconnect. 
irig fianged stud. 50 with gate actuator mem 
ber 54, the lower end of which terminates in a 
guide rod portion 56 dimensioned for siding en 
gagement within Socket. 58 provided in housing 
14, as illustrated. 
As hereirabove stated, the present invention 

is not limited to nor concerned with the particu 
lar type of valve actuating means utilized for 
controlling the operating characteristics of gate 
60. If desired, an electric solenoid may be util 
ized for actuating control rod 52, or a bellows 
may be used in lieu of the diaphragm. 22, or afloat 
control mechanism may be utilized, to mentional 
few of the various types of actuating means 
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tural details of the high pressure side of the 
valve, and particularly to the provision of sim 
ple, effective, ineans for decreasing the frictional 
load or seating force normally applied to sliding 
gate 6 by reason of the pressure conditions 
existing Within high pressure chamber A. Quite 
obviously the greater the seating pressure, the 
greater will be the frictional drag to be over 
come by the gate actuating mechanism. It is, 
therefore, one of the prime objects of the pres 
ent invention to enable an operator to reduce 
the effective seating force on gate 6 to a mini 
num, while insuring effective and efficient opera 
tion of the wave. 
As best disclosed in Figs. 1 and 2, it will be 

noted that gate 6 is disposed on the high pres 
Sure Side of Orifice plate O. Suitable openingS, 

5 

denoted generally by the numeral 62, are pro- . . 
vided in gate 69, it being noted that comple 
mentary openings 63 are provided through orifice 
plate it. - 

In Fig. 1 gate 6) is illustrated in its full open 
position wherein openings 62 and 63 are in full 
alignment for permitting maximum flow of fluid 
from chambers A to B. - - - - - 

Normally, gate 6 will be urged against and in 
seating relationship with the high pressure face 
of Orifice it by the fluid pressure existing within 
chamber A. In those instances in which the 
valve is utilized as a pressure reducing valve and 
particularly when the degree of preSSLIre reduc 
tion effected between chambers A and B is pro 
nounced or extreme, the seating pressure nor 
mally exerted on gate S0 is of such a magnitude 
as to require the application of large forces for 
moving it with respect to orifice plate 9. 
Gate 6 may be provided With a boSS 64 to 

which one end of each of a pair of links 66 is piv 
otally secured by means of pivot pin 68. The 
other end of each of links 66 pivotally engages a 
pivot pin G, which extends through and is car 
ried by a linkage plate 72, which is, in turn, piv 
otally secured to a pivot pin 4, which SpanS a. 
pair of laterally spaced boss elements 6 of a 
mounting stud 8. 
The mounting stud is constructed and ar 

ranged to be received within an opening 80 pro 
vided through high pressure housing 2, whereby 
the free outer end of stud 78 may be threadably 
engaged by nut 82. 
With reference now to Fig. 1, it will be noted 

that pivot pin and 74 are disposed in Sub 
stantial vertical alignment. 

High pressure housing 2 is provided With an 
opening 98 provided therein, which opens into 
the atmosphere. A diaphragm 92 spans opening 
or aperture 9, being secured in place by means 
of cap member 94 having a diaphragm engaging 
periphery 96, which is drawn into diaphragn. 
engaging and sealing relationship by means of nut 
98, which threadably engages threaded portion 
OO of extension f2, which defines opening 90 

in the high pressure chamber. 
In the preferred embodiment of the invention, 

the operating characteristics of diaphrag. 92 are 
controlled by means of Spring 4, one end of 
which bears against cap ember 6, which is 
secured relative to the outer or atmospheric Side 
of diaphragm 92 by means such as, by way of ex 
ample, a stud 08, which extends through the 
diaphragm and into cap 06. A nut thread 
ably engages stud 08 on the chamber side of 
diaphragm 92 for providing a fluid tight. Seal 
thereWith. 
The upper end of spring 104 engages member 
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4. 
2, which is constructed and arranged in Such 

a manner as to be axially shifted by bolt 4, 
Which threadably engages portion 6 of cap 
nenber 94. Suitable means, Such as a nut 8, 
may be provided for locking bolt 4 in adjusted 
position. A closure cap f 9 may be provided 
for housing the upper end of bolt 4 andlock nut 
| 8, as illustrated, it being observed that said clo 
Sure member may threadably engage the upper 
Outer portion of the cap member. 
The lower end of stud 08 is operatively Se 

'cured to linkage plate 2 by means of link 20, 
the lower end of which is pivotally secured to 
the Iinkage plate by pivot pin .22. It will be 
noted that link 2 is pivotally Secured to linkage 
plate 2 between pivot pins 70 and T4, and for 
Wardly thereof, that is, toward gate 60. 
- From the foregoing it will be observed that 
the preSSure existing between chamber A. Will 
be transmitted not only to gate 60 but also to 
the chamber side of diaphragm 92. In the pre 
ferred embodiment of the invention the area of 
diaphragm 92 exceeds the area of gate 60, where 
by the total effective load applied to diaphragm 
92 Will exceed the Seating pressure exerted on 
gate 60. This force differential is transmitted 
from diaphragm 92 to gate 69 by means of the 
linkage assembly comprising stud. G8, link 20, 
lever plate 72, and links 66, for imparting an un 
Seating force to gate 60 which is opposed to the 
normal Seating force exerted thereon by the pres 
Sure conditions within chamber A. 

Bolt 4 may be manipulated for selectively 
controlling the deflection of diaphragm 92, which 
in turn controls the effective seating pressure, or 
frictional load With which gate 69 engages ori 
fice plate . 
The numeral 30 denotes generally an intake 

fitting Which is in open communication with 
the interior of high pressure chamber A. 

It Will be noted that actuation of gate 60 
throughout its open and closed cycle is con 
trolled by means of control rod 52, said gate 
being operatively secured thereto by means of 
pin 32. 

Extensive tests have conclusively proven that 
the gate of the present valve will not become 
clogged With foreign material in the fuid being 
controlled, nor Will scale or other undesirable 
foreign deposits accumulate on the adjacent faces 
of gate 60 and orifice 0, whereby the operating 
characteristics of the Valve are such as to qualify 
it for lifetime Service. 

In conclusion, it will be noted that actuating 
forces of Small magnitude may be utilized for 
actuating gate 60, Wherefore the range of appli 
cations of the Walve is too great to warrant en 
Cumbering the record. With specific applications. 

It should be understood that various changes 
in the structural details of the device may be 
made, within the scope of the appended claims, 
Without departing from the spirit of the inven 
tion. 

In those instances when it is desired to in 
crease, rather than decrease the Seating force 
applied to a sliding gate, as in those instances 
when the present invention is applied to control 
valves other than those classified as pressure re 
ducing, the desired results may be obtained by 
merely adjusting the setting of stud 08. 
What is claimed is: 
1. In combinatio. With the sliding gate of a 

pressure reducing valve of the type which in 
cludes an orifice plate between high and low 
pressure chambers, of means entirely on one side 
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of said orifice plate for decreasing the frictional 
load applied to the sliding gate by reason of the 
seating force exerted thereagainst by the pressure 
in the high pressure chamber, said means com 
prising a pressure responsive diaphragm located 
in an opening provided in said high preSSure 
chamber, a link secured to and carried by said 
diaphragm, a link secured to and carried by said 
gate, a lever within and pivoted to the housing 
defining said high pressure chamber, each of 
Said links independently pivoted to said lever for 
imparting an unseating force normal to the slid 
ing axis of the gate in opposition to the seating 
force induced by the fluid pressure on the high 
preSSure side of the gate, and means operable ex 
teriorly of said high pressure housing for con 
trolling the deflection of said diaphragm for 
varying the intensity of the unseating force ap 
plied to said gate. 

2. In combination with the sliding gate of a 
pressure reducing valve of the type which in 
cludes an orifice plate between adjacent high and 
low pressure chambers, wherein the gate slidably 
engages the orifice plate on the high pressure 
Side thereof, and Wherein gate actuating means 
are provided on the low pressure side of the ori 
fice place, of means for selectively controlling 
the effective frictional seating load applied to 
the sliding gate by the pressure existing Within 
said high pressure chamber, said members con 
prising a pressure actuated member within the 
high pressure chamber, a link secured to and car 
ried by said member, a link secured to and car 
ried by said gate, a lever within and pivoted to 
the housing defining said high pressure chamber, 
and means independently and pivotally Securing 
each of said links to said lever. 

3. In combination. With the sliding gate of a 
pressure reducing valve of the type which in 
cludes an orifice plate between adjacent high and 
low pressure chambers, Wherein the gate slid 
ably engages the Orifice plate on the high pres 
sure side thereof, and wherein gate actuating 
means are provided on the low pressure side of 
the orifice plate, of means for reducing to a min 
imum the effective frictional seating load ap 
plied to the sliding gate by the pressure existing 
Within said high pressure chamber for lessening 
the frictional drag to be overcome by Said gate 
actuating means incident to movement of Said 
gate, said means comprising a pressure actuated 
member Within the high pressure chamber, a link 
secured to and carried by said member, a link 
secured to and carried by said gate, a lever Within 
and pivoted to the housing defining said high 
pressure chamber, means independently and piv 
otally securing each of said links to said lever, 
and means exteriorly of the high pressure cham 
ber engaging said pressure actuated member for 
varying its responsiveness to pressure conditions 
within said high pressure chamber. 

4. In combination with the sliding gate of a 
pressure reducing valve of the type which in 
cludes an orifice plate between adjacent high and 
low pressure chambers, wherein the gate slidably 
engages the orifice plate on the high pressure 
side thereof, and wherein gate actuating means 
are provided on the low pressure side of the ori 
fice plate, of means for selectively controlling 
the effective frictional Seating load applied to 

10 

15 

20 

3. 

35 

40 

50 

60 

65 

6 
the sliding gate by the pressure existing within 
Said high pressure chamber, said means compris 
ing a linkage assembly including a link pivotally 
Secured to the high pressure side of said gate, 
Said high pressure chamber having an aperture 
therein open to the atmosphere, a diaphragm 
Spanning said aperture, a lever and a second link 
operatively secured to and interconnecting said 
first mentioned link to said diaphragm for ex 
erting a force on said gate at variance with the 
normal seating force exerted thereon by the pres 
Sure existing Within Said high pressure cham 
ber, and means for controlling the deflection of 
said diaphragm for varying the seating force ap 
plied to said gate by Said linkage assembly, 
Whereby the degree of friction opposing free slid 
ing of the gate on the orifice plate is selectively 
controllable. 

5. In combination with the sliding gate of a 
pressure reducing valve of the type which in 
cludes an orifice plate between adjacent high and 
low pressure chambers, wherein the gate slidably 
engages the orifice plate on the high pressure 
side thereof, and wherein gate actuating means 
are provided on the low pressure side of the ori 
fice plate, of means for selectively controlling 
the effective frictional seating load applied to 
the sliding gate by the pressure existing within 
Said high pressure chamber, said means compris 
ing a linkage assembly including a link pivotally 
Secured at one end to the high pressure side of 
Said gate, said high pressure chamber having an 
aperture therein open to the atmosphere, a dia 
phragm Spanning Said aperture, a second link 
operatively secured to the pressure side of said 
diaphragm, a linkage plate pivotally secured to 
and interiorly of said high pressure chamber, the 
free end of Said second link pivotally secured to 
Said linkage plate above and toward the gate 
With respect to the pivotal connection of said 
plate with said high pressure chamber, the other 
end of Said first link pivotally secured to said 
linkage plate above the pivotal connection of said 
Second link there with and in substantial verti 
cal alignment with the pivotal connection of said 
plate With Said chamber, said links, plate and 
diaphragm constructed and arranged to exert a 
Counterforce on said gate in opposition to the 
seating force normally exerted thereon by the 
preSSure existing within said high pressure cham 
ber, and means for selectively controlling the de 
flection of said diaphragm for determining the 
Counterforce applied to said gate by said link 
age assembly whereby the friction opposing free 
sliding of the gate on the orifice plate is reduced 
to a minimum. 

HARRY G. BISSELL. 
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