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1 
This invention relates to a novel balanced 

valve and particularly a means of balancing a 
plug valve. 
An object of my invention is to provide a novel 

balanced plug valve in which the plug is ball 
anced by means of chambers provided both above 
and below the plug of the valve, these chamber's 
being interconnected, and also connected to 
pressure cylinders, these cylinders being open to 
the pressure in the line, and the area on the 
top and bottom of the plug being equalized by 
a piston area in the bottom of the plug. 

Still another object is to provide a novel bail 
anced plug valve in which the valve is slightly 
cammed off of its seat on rotation of the control 
handle. 
A feature of my invention resides in the spring 

disk which bears against the plug, and yieldably 
presses the plug. -onto its seat. 

Still another feature is to provide a novel bal 
anced plug Valve with means of introducing a 
fluid to the various balancing chambers in the 
valve, the chambers being all interconnected so 
ithat all of these chambers and connecting ducts 
can be filled with a suitable fluid from one source. 
Other objects, advantages, and features of in 

vention may appear from the accompanying 
drawing, the...subjoined detailed description and 
the appended claims. 
In the drawing: 
Figure 1 is a longitudinalisectional view of one 

type of valve embodying my novel construction. 
Figure 2 is a plan view of the spring disk. 
Figure 3 is a bottom plan view of the control 

'shaft. 
Figure 4 is a fragmentary side elevation of 

the control shaft. 
Figure 5 is a top plan view of the plug. 
Figure 6 is a fragmentary side elevation of 

the plug. 
Figure 7 is a longitudinal sectional view of 

another type of valve embodying my novel con 
struction. 

Referring more particularly to the drawing, 
the numeral f indicates a valve body which in 
cludes ports 2 and -3, one of which is the intake 
and the other the outlet. For purposes of this 
description, it is assumed that the port. 2 is the 
inlet, and the port 3 is the 'outlet. A transverse 
port extends through the body of the valve, 
and this port is controlled by the tapered plug. 5. 
The plug 5 is mounted in the longitudinal bore 
6 in the valve body. A cap 7 closes the lower end 
of the bore 6, and this cap may be threaded into 
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the cap 7 and bears against the bottom of the 
plug 5 to urge this plug upwardly into its seat. 
The disk 8 is provided with a number of ports or 
perforations 9 extending therethrough, the pur 
pose of these perforations being to permit the free 
passage of fluid, which will be further described. 
An annular fluid chaniber f) is formed in the 

plug 5 adjacent the lower end thereof, and this 
chamber is connected with a chamber f below 
the plug by means of the ducts i? 2. The oil in 
take fitting 3 is connected to the chamber 
through a port if, which opens below the Spring 
disk 8 and thence to the chamber through the 

5 
perforations 9. An annular pressure chamber 5 
is provided in the body of the valve at the upper 
end of the plug 5. The chambers O and 5 are 
connected by ducts f6, and these ducts may be 
in the plug 5 or in the body of the valve , as 
desired. A pair of cylinders 7, 8 are formed 
in the body of the valve, the cylinder 7 being 
adjacent the port 2, and the cylinder f3 being 

. 

adjacent the port 3. Each of the pressure cylin 
ders T, 8 are provided with a piston 9, 20 re 
spectively. A duct 2 extends from the bore 4 
into the bottom of the cylinder f7, and a similar 
duct 22 extends into the cylinder 8. The cylin 
ders, 8 are each connected to the chamber 
..f5 by a duct 23, 24 respectively, so that pressure 

30 
exerted in either or both of these cylinders will 
be transmitted to the chamber 5. 

It will be evident from the foregoing descrip 
tion that the 'chambers f0, and F5, as Well as 
the cylinders 7 and 8, can all be filled with an 
oil, grease or the like from the fitting 3. When 
all of these chambers and cylinders are filled 
with oil or grease, any pressure exerted on the 
pistons 9 and 20 will be transmitted to the 
chambers 0, if and 5 to balance the pressure 
on the plug. 5. When the plug is in closed posi 

40 ition, if there is back pressure in the line, the 
piston 20 will transmit this back pressure to the 
cylinder 18, and this pressure is then trans 
mitted to the chambers f0, and 5 to again 
balance the pressure on the plug 5. When Such 

45 back pressure occurs, it is desirable to exert pres 
sure within the horizontal bore of the plug 5, 
and for this purpose I provide a piston 25, the 
cylinder bore of which is open at the top to the 
interior of the plug 5 and the bottom of the bore 

50 of this piston is open to the chamber if, Sub 
stantially as shown in Figure 1. Back pressure 
at the port 3 will thus be exerted on the bottom 
of the piston 25, forcing this piston upwardly to 
the position shown in Fig. 1, and thus: exerting 

the body of the valve. A spring disk 8 rests on 55 the pressure within the plug 5. When back pres 
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sure occurs in the valve, the plug 5 tends to be 
forced downwardly and off of its seat. To bal 
ance this back pressure and to hold the plug 
onto its seat, the piston 25 is moved upwardly, 
as previously described, and pressure is thus ex 
erted against the upper Surface of the horizon 
tal bore in the plug, and this pressure, together 
with the upward pressure in the chamber 8, 
will balance the downward pressure in the cham 
ber 5. The area, on the top of the plug 5 against 
which pressure is exerted to force the plug off of 
its seat is equalled by the area on the bottom of 
the plug 5 within the chamber 10, plus the area, 
of the piston 25. The plug 5 is rotated by means 
of the handle shaft 26, which extends through a 
cap 27 threaded onto the top of the body f. A 
thrust bearing 28 bears against the cap 27 and 
Serves to properly position the plug 5 on its seat. 
A packing 29 Surrounds the shaft 26, and may be 
of usual and Well-known construction. The Shaft 
26 extends into the top of the plug 5, and is cen 
tered by the pin 30. A pair of wedge shaped 
wings 3 extend from the shaft 26, and loosely 
fit into wedge shaped grooves 32 in the top of the 
plug 5. Thus, when the shaft 26 is rotated, there 
is a Small amount of lost motion between the 
shaft and the plug, and this lost motion causes 
the tapered Wing 3 to press against the tapered 
wall of the groove 32, thus camming the plug 5 
downwardly a very slight amount but enough to 
free the plug on its seat. If the plug 5 should 
become stuck due to standing in one position for 
a long period of time, it is possible to push this 
plug off of its seat by screwing the cap 27 down 
wardly. Since the shaft 26 bears against the cap 
27, it will be evident that a slight amount of 
downward movement of this cap will free the 
plug 5 and permit it to rotate. 

In Figure 7 have shown a fire nozzle embody 
ing the same features of construction as far as 
the balancing of the plug is concerned. The fire 
nozzle consists of a body 35 and a transversely 
mounted plug 36 in the body. Balancing cham 
bers 37, 38 are provided on each end of the plug, 
and these chambers are connected by ducts 39. 
A pair of cylinders 40, 4 are provided in the 
body of the valve, and the inner end of these cyl 
inders are connected to the chambers 37, 38 re 
spectively. Each of the cylinders is provided 
with a piston 42, 43 respectively, and the Outer 
end of the cylinders are open to the main fluid 
passage 44 of the valve through ducts 45, 46 re 
spectively. A spring disk 47 bears against the 
bottom of the plug 36 and urges the same against 
its seat. An oil or grease fitting 48 permits all 
of the chambers and cylinders to be filled with oil 
or grease from this one source. The nozzle tip 
49 is usual and well known for this type of Valve, 
and the detailed construction thereof forms no 
part of this invention. The plug 36 is rotated by 
means of the shaft 50, which in turn is rotated by 
the handle 5?. A cap 52 is threaded onto the 
body of the valve, and serves to hold the shaft 
50 and handle 5 in assembled position. The 
coupling arrangement between the shaft 50 and 
the plug 36 is the same as that previously de 
scribed as interconnecting the shaft 26 and the 
plug 5. When the chambers 0 and 15 are filled 
with oil or grease, this oil will be forced around 
the plug 5, that is onto the seat of the plug, thus 
lubricating the same and permitting the plug to 
move freely. 
Having described my invention, I claim: 
1. A balanced plug valve comprising a body, 

said body having a fluid passage extending there 
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4. 
through, a plug mounted in said passage, said 
plug having a transverse port extending there 
through, said body having a balance chamber 
above and below said plug, said body having ducts 
therein interconnecting said chambers, said body 
having a cylinder therein, said body having still 
another duct extending from the cylinder to one 
of said chambers, a piston in said cylinder, said 
body having an opening extending from the fluid 
passage to said cylinder, a fitting in the body, 
said fitting being connected with one of said 
chambers, said plug having a cylinder bore there 
in, a balancing piston mounted in the cylinder 
bore, said cylinder bore being open at one end to 
the interior of the plug and at the other end to 
said chamber below the plug. 

2. A balanced plug valve comprising a body, 
said body having a fluid passage extending there 
through, a tapered plug rotatably mounted in 
said passage, said body having a balance cham 
ber above said plug and a second balance cham 
ber below said plug, said body having ducts 
therein connecting both of Said chambers, a 
shaft rising from said plug, a cap threaded onto 
the body, said shaft shouldering against the cap 
whereby downward movement of the cap will 
press against the plug and free Said plug in its 
seat, said body having a cylinder therein, said 
body having another duct extending from Said 
cylinder to one of said chambers, a piston in the 
cylinder, said body having an opening extend 
ing from the fluid passage to said cylinder, and a 
fitting in the body, said fitting being connected 
with one of said chambers, Said plug having a 
cylinder bore therein, a balancing piston mount 
ed in said cylinder bore, said cylinder bore being 
open at one end to the interior of the plug and 
at the other end to said chamber below the plug. 

3. A balanced plug valve comprising a body, 
said body having a fluid passage extending there 
through, a tapered plug mounted in Said paSSage 
and having a port therethrough alignable with 
said passage, said body having a chamber above 
and below said plug, said body having ducts 
therein interconnecting said chambers, said plug 
having a cylinder bore therein, a piston mounted 
in said cylinder bore, said cylinder bore being 
open at one end to the lower chamber, and at the 
other end to said port in the plug, the area of 
said piston exposed to the port equalizing the 
area of the bottom of the plug with that of the 
top of the plug, said body having a cylinder there 
in, said body having still another duct extending, 
from said cylinder to said chamber above the 
plug, a piston in said cylinder, said body having 
an opening extending from the fluid passage to 
Said cylinder. 

RICHARD H. WUNN. 
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