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This invention relates principally to an 
improved valve structure and it particularly 
relates to a valve structure adapted for the 
controlling of fluid pressure. 
The principal object of my invention is to 

provide a valve of the class described in 
which the reaction effect due to the velocity 
flow is prevented from disturbing the nor 
mal biased relation between the valve and 
its actuating means. 
Another object is to provide a valve in 

which the internal parts including the seat 
ring are held in place by the bonnet or cover 
bolting and are therefore easily removed for 
inspection, repairs or renewal when the bon 
net or cover is removed. 
A further object is to provide a predeter 

mined loss motion between the valve and the 
valve-actuating means whereby the valve 
will be opened at a predetermined pressure 
but will not close until a predetermined 
higher pressure is reached. 
A regulating valve such as I have disclosed 

has a general application in the control of 
5 fluid pressure; they can be used as a reduc 
ing pressure regulator or as a pump gov 
ernor for regulating the speed of the pump 
to control the discharge pressure. 

It is desirable that such valve be pressure 
tight when closed, otherwise, the pressure in 
the system may be increased over the pres 
sure setting of the regulator. For this rea 
son We prefer to use a single seated valve of 
the pilot operated type. It is a well known 
fact, however, that this type of valve while 
balanced to fluid pressure has not heretofore 
been so constructed as to maintain a balance 
under varying degrees of velocity flow. My 
invention provides means whereby the im 
pulse and reaction effect of the velocity flow 
is equalized in such a way that the valve 
maintains its balance for all degrees of open 
ing except for a slight tendency toward clos 
ing which has been found desirable. 

It is also desirable when such valves are 
used for the control of pumps not to operate 
such pumps continuously but to start the 
pump at a predetermined low pressure and 
to stop the pump at a predetermined higher 
pressure; especially is this desirable when 

(6) and valve cage (6) 

orifice ( 

controlling fire pumps for maintaining pres 
sure on sprinkler systems where the normal 
demand is only the leak, of the system. It is 
more preferable to have periodical pumping 
periods than it is to have a large pump ca- 55 
pable of supplying a fire demand operating 
continuously on a demand due only to the 
leak of the system. 
It will also be noted that I have devised 

a novel valve structure in which all internal 60 
parts are easily removed without the use of 
tools after the bonnet or cover is removed. 
These and other improvements are fully set 
forth in the following specifications and 
pointed out in the annexed claims. 

In the accompanying drawing forming a 
part of this specification is illustrated a sec 
tional vertical elevation of my invention. A 
valve casing (1) has inlet (2) and outlet 
8. al dividing wall (4) separates the inlet 70 
rom the outlet, a seat ring (5) is held in 

position in the dividing wall by valve cage 
is in turn held in 

position by valve bonnet (7). A valve (8) 
is arranged to engage valve seat (5) to check 75 
the flow of fluid pressure from the inlet to . 
the outlet of the valve casing (1). Valve 
(8) has a cylindrical extension (9) which is 
loosely fitted to the cylindrical valve cage 
(6) and permitting fluid pressure from the 80 
inlet of the valve casing to enter and fill 
chamber (10). The only outlet from this 
chamber (10) is by orifice (11) in the cen 
ter of the valve (8) and this orifice is con 
trolled by pilot valve (12). This pilot valve 85 
(12) is in a chamber (13) formed in the cy 
lindrical extension (9) of valve (8). Fluid 
pressure is permitted to freely flow from 
chamber (10) to chamber (13) through ports 
(14). It will be understood that when the 90 
pilot valve (12) is lifted it first uncovers 

11) which allows the pressure in 
chamber (10) and (13) to be dissipated to a 
value corresponding to the pressure at the . 
outlet (3) of the valve casing (1). This 95. 
balances the valve (8) to pressure; for the 
reason that there will be the same pressure 
above as below the valve (8) and as the bore 
of the valve ring (5) is the same diameter 
as the bore of the valve cage (6) the lifting loe 
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of the pilot valve balances the main valve 
(8). A farther lift of the pilot valve (12) 
engages guide nut (15) which is secured in 
the upper end of the cylindrical extension 
(9) and the main valve (8) is lifted from 
its seat allowing fluid pressure to flow from 
the inlet of the valve through ports (16) 
thence through the lower end of ports (17) 
and port (18). 

It will be seen that the main valve (8) has 
both an upward and a downward extension. 
It will be understood from the foregoing de 
scription that the purpose of the upward 
extension is to balance the pressure on the 
valve. The purpose of the downward ex 
tension is to balance the valve to velocity 
flow of the fluid passing from the inlet to 
the outlet. This is effected by forming a 
flange (19) at the lower end of the slotted 
cylindrical extension. If there was no bot 
tom flange (19) the flow of fluid pressure 
would be directly against the bottom of the 
casing (1) and the impulse of the flow would 
react against the valve disc (8) causing it 
to be thrown out of balance and tend to be 
forced to an open position. This unbalanc 
ing of the valve (8) due to velocity flow 
would have a very disastrous effect in at 
tempting to secure close regulation of the 
pressure. By forming flange (19) at the 
bottom of the cylindrical extension (20). I 
provide means whereby a part of the impulse 
effect is against this flange, and by means 
of the port (18) a part of the impulse ef 
fect is against the valve casing (1). By 
properly proportioning the size of port to 
the total area of the flange the impulse ef 
fect tending to close the valve can be made 
to exactly balance the reaction effect tend 
ing to open the valve and thereby the valve 
becomes closely balanced to pressure and 
velocity flow. 
A further object of this improved valve 

structure is to provide means for holding the 
valve seat in position so it can be easily re 
moved when the valve bonnet (7) is removed. 
-This is accomplished by making the balanc 
ing cylinder (6) the proper length to en 
gage the above ring (5) and to come flush 
with the top of the valve casing so that a 
gasket or packing placed between the flanges 
of the valve casing and valve bonnet will 
form a tight joint covering not only the bon 
net and valve flange but the top flange of 
the cylinder (6). It will be seen that in 
this way that both the balancing cylinder 
and valve seat ring are held in place by the 
bolting of the bonnet to the valve body, and 
when the bonnet is removed all internal parts 
are easily removable. 
In the operation of this valve from pres 

sure variation I have arranged a novel pres 
sure motor comprising of a diaphragm (21), 
diaphragm pressure chamber (22), dia 
phragm cap (23), pressure cap (24), pressure 
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head (25) and actuating lever (27) Actu- . 
ating lever (27) is fulcrumed at point (28), 
and the pressure on the diaphragm (21) is 
transmitted to lever (27) by toggle points 
(29) which are in contact with toggle pin 
(30). This pressure is counteracted by 
spring (31) which is connected to the lever 
(27) at point (32) by means of adjusting 
rod (33). The opposite end of the lever is 
connected with valve stem (34) by means of 
a loss motion, the purpose of which will be 
hereafter explained. The pressure to be 
regulated or controlled by the valve is con 
nected to diaphragm plate (23) at (35). 
When used as a fluid pressure pump gov 

ernor the discharge pressure of the pump is 
connected at (35), and the valve is installed 
in the steam supply to the pump; in this 
way the speed of the pump is governed to 
maintain a uniform predetermined discharge 
pressure. When used as a reducing pres 
sure valve the reduced pressure, or the pres 
sure at the outlet of the valve (3) is con 
nected at (35). Variations in pressure act 
ing on the diaphragm open and close valve 
(8) to maintain the desired pressure in the 
system. On a reduction in pressure below a 
predetermined mean average value the 
spring (31) overcomes the pressure on the 
diaphragm (21) and the valve spindle (34) 
is raised, first opening pilot valve (12) and 
exhausting the pressure in chamber (10) 
through post (11) to the outlet of the valve 
after which the main yalve (8) is lifted 
without resistance of the steam pressure or 
velocity fow. An increase in pressure above 
the predetermined mean average value will 
force diaphragm (21) downward compress 
ing spring (31) and closing of both the 
pilot valve (12) and main disc (8). 

Oftentimes in the control of pumps it is 
desirable in order not to operate the pump 
continuously to pump up a certain predeter 
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mined pressure and then close down the 
pump allowing the pressure to fall off say 
ten or fifteen pounds hefore again starting 
the pump. 

10 

To accomplish this purpose, I provide 
certain loss motion between the lever (27) 
and the valve stem (34). This is effected by 
elongating the hole in the lever connection, 

ll. 

making the connecting pin (37) a close fit in . 
the lever (27) but allowing a certain move 
ment before the pin engages the lever con 
nection (36) to move the valve stem (34). 
By varying the amount of loss motion be 
tween these two members, any amount of 
pressure variation between the starting and 
stopping of the pump can be-effected. 

he of the novel features of this valve is 

:20 

that the diaphragm has a relatively small 
travel in relation to the travel of the valve, 
and likewise the spring has a still further 
reduced travel in relation to the diaphragm 
movement. This arrangement of parts, pre 
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vents excessive straining of the diaphragm 
rubber and its re-inforced fabric and pro 
longs the life of the diaphragm. 
By effecting a relatively small travel of 

the spring in relation to the valve, the valve 
is entirely opened or closed on a less varia 
tion in pressure than would be the case 
where a greater movement of the spring 
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were required. The function and operation 
of the improved governor above described 
is made clear by the following description: 
An increase in pressure acting on the dia. 
phragm first moves the operating lever to 
take up the loss motion between the oper 
ating lever and the valve spindle after which 
the spindle is moved to close the main valve, 
the pilot valve remaining open until the 
main valve reaches its seat, after which the 
pilot valve is closed. In opening on a re 
duction in pressure the loss motion is first 
taken up and then the pilot valve opens and 
exhausts the pressure from chamber 10 
which places the main valve in a balanced 
condition as to pressure and then the main 
valve can be freely lifted from its seat. 

It will be understood that the taking up 
of the loss motion between the operating 
lever and the valve spindle plus the loss 
motion necessary to open the pilot valve 
causes a certain drop in pressure on the dia 
phragm and this causes the governor to act 
at a predetermined low pressure; likewise 
in closing these loss motions must be over 
come which retards the closing of the valve 
and causes it to remain open until a prede 
termined high pressure is reached. 

It will be understood that after the main 
and auxiliary valves have been closed the 
inlet pressure at (2) enters, and fills cham 
ber (10) by passing between the valve ex 
tension (9) and the bore of the valve cage 
(6), these parts being loosely fitted to allow 
for the passage of fluid pressure and to pre 
vent sticking but not sufficiently loose to 
allow more steam to enter chamber (1) than 
ye exhausted through pilot valve orifice 
1. ). 
I am aware of the fact that single seated 

main valves with a pilot valve for balancing 
the pressure on the main valve are old in the 
alt, but, so far as I am aware, the method 
herein disclosed of holding the seat ring in 
place by the balancing cylinder or valve 
cage is new. Such valves as heretofore con 
structed were not suited for use in connec 
tion with a diaphragm pressure responsive 
device for the reason that the main valve 
was not balanced to velocity flow and there 
fore the main valve would kick open due to 
impulse and reaction effect. In my inven 
tion, the main valve is steadied by the veloc 
ity flow acting on the inwardly extended 
flange (19) and this improvement is within 
the scope of my invention. 
Having thus described the nature of my 

invention and set forth a construction em 
bodying the same, what I claim as new and 
desire to secure by Letters Patent of the 
United States is:- 

1. In a fluid pressure governor comprising 
a valve casing having an inlet and an out 
let for the passage of fluid pressure, a main. 
valve in said casing adapted to control the 
flow of fluid pressure from the inlet to the 
outlet, a cover for said valve casing, a valve 
ring in said casing adapted to be engaged 
by said main valve when closed, an upward 
cylindrical valve cage adapted to hold said 
valve ring in position by the bolting of the 
valve cover and to act as a balancing cham 
ber for the main valve, a pilot valve ar 
ranged to balance the pressure on the main 
valve, a valve stem connected to the pilot 
valve, the main valve being constructed with 
a downward cylindrical extension having 8. 
circumferential ports for the passage of 
fluid pressure and a bottom inwardly ex 
tending flange adapted to receive an impulse 
from the velocity flow of the fluid pressure 
and thereby exert a force tending to main 
tain the pilot valve in an open position for 
all positions of opening of the main valve, 
and a pressure responsive device for con 
trolling the pilot valve. 

2. In a fluid pressure governor compris 
ing a valve casing having an inlet and an 
outlet, a main valve in said casing adapted 
to control the flow of fluid pressure from 
the inlet to the outlet, a cover for said valve 
casing, a valve ring in said casing adapted 
to engage said valve when closed, an upward 
cylindrical valve cage adapted to hold the 
valve ring in position by the bolting of the 
valve cover and act as a balancing chamber 
for the main valve, a pilot yalve for balanc 
ing the pressure on the main valye, a valve 
stem connecting with the pilot valve, a pres 
sure responsive device positioned vertically 
eccentric to the valve stem, an operating 
lever in engagement with the pressure re 
sponsive device and arranged to be operated 
thereby, a pressure counteracting spring con 
nected to one end of said lever, said lever 
being fulcrumed between said spring and the 
pressure responsive device, the opposite end 
of the lever being connected to the valve 
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stem, said connection having a loss motion permitting the valve to open at a predeter: 
mined low pressure and continue open until 
a predetermined higher pressure is reached. 

3. In a fluid pressure governor comprising 
a valve casing formed with an inlet chamber 
and an outlet chamber, a cover for said valve 
casing, a main valve controlling communi 
cation between said two chambers, a valve 
seat ring arranged to be engaged by the main 
valve when in a closed position, an upward 
cylindrical valve cage arranged to hold said 
valve seat ring in position by the bolting of 
the valve cover and to act as a balancing 



12. 

chamber for said main valve, a pilot valve 
arranged to balance the pressure on the main 
valve, a valve stem connecting with the pilot 
valve and extending through a stuffing boxin 
the valve cover, a pressure responsive device 
positioned vertically eccentric to the valve 
stem, an operating lever in engagement with 
the pressure responsive device and arranged 
to be operated thersby, a pressure counter 

1,658,882 

acting spring connected to one end of said 
lever, said lever being fulcrumed between 
said spring and the pressure responsive de 
vice, the opposite end of the lever being con 
nected to the valve stem, whereby variations 
in pressure acting on the pressure respon 
sive device operate the pilot valve to con 
trol the operation of the main valve. 

JAMES LEWIS KIMBALL, 
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