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(57) ABSTRACT 
An improvement in multi-flapper check valves wherein 
each flapper is urged toward closure by an independent 
spring or springs, thereby improving the valve response 
for closure. 

3 Claims, 4 Drawing Figures 
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FLAPPER WALVE WITH INDEPENDENT SPRING 
ACTION 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a new and useful improve 
ment in multi-flapper check valves. 

In flapper valves of the design disclosed in Bravo, 
U.S. Pat. No. 1,238,878 (1917), and improved upon by 
Wheeler in U.S. Pat. Nos. 3,007,488 (1961), 3,026,901 
(1962), 3,072, 141 (1963), and 3,074,427 (1963), the two 
flappers are urged toward their seated positions by one 
or more helical springs wound about a shaft, with the 
two ends of each spring contacting the two valve flap 
pers respectively. Thus, both flappers are urged toward 
their seated position by the same spring; or, in the case 
of multiple spring use, each spring acts upon both flap 
per elements. 

Because of the disparity between the frictional resis 
tances of the two flappers of the check valve of the 
Wheeler design, and other differences in the forces 
acting on them, there is a tendency for one of the flap 
pers to close more readily and therefore seat before the 
other. When one flapper has seated, and the other flap 
per has almost seated, the energy of a spring acting 
upon both flappers has been largely dissipated and the 
torque the spring exerts against the partially open flap 
per is relatively low. This can cause the flapper to hesi 
tate before closing, resulting in possible pressure surges 
and hammer. 

In Smith, U.S. Pat. No. 3,384,112 (1968), the inventor 
interconnected the flappers by a relatively complex 
gearing arrangement to promote synchronous flapper 
closure. The present invention involves a much less 
complicated adaptation of the basic valve structure to 
improve performance. Additionally, the present inven 
tion, by proper choice of relative spring strengths, al 
lows for a design in which the flappers close synchro 
nously, or one flapper closes before the other. 
For improved valve response, it is desirable to in 

crease the spring torque exerted against each flapper 
element as the flappers closely approach their seat. 
Accordingly, it is an object of the present invention to 
provide a multi-flapper check valve with improved 
valve response. 
Another object of this invention is to provide a multi 

flapper check valve wherein total angular spring deflec 
tion is reduced. 
A further object of this invention is to provide a 

multi-flapper check valve wherein higher torque 
springs may be used to increase the torque acting upon 
a flapper when the flapper is near its seated position. 
Yet a further object of this invention is to provide a 

multi-flapper check valve wherein each flapper is bi 
ased by a separate spring. 
Other objects and purposes of this invention will 

appear from the following descriptions, examples, and 
claims, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the check valve assembly viewed from 
the downstream side. 
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2 
FIG. 2 is an axial section of the check valve assembly 

taken along line 2-2 of FIG. 1. 
FIG. 3 illustrates the angular deflection of the torsion 

spring as used in this novel improvement. 
FIG. 4 illustrates the angular deflection of the torsion 

spring as used in the prior art. 
SUMMARY OF THE INVENTION 

In this novel improvement in multi-flapper check 
valves, each flapper is biased by one or more springs not 
acting on any other flapper. Instead of each of the two 
legs of the spring acting upon a separate flapper, as is 
presently commonly done, only one of the legs of each 
spring acts upon a flapper, and the other leg of the 
spring is held by a "stop post". Thus, each spring under 
goes less total angular deflection as the flappers move 
from the closed position to the open position. Stiffer 
springs may be used since less deflection occurs, with 
the result that greater torque can be exerted by the 
spring against the flapper for small angular deflections 
of the flapper about its nearly closed position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The basic elements of this novel check valve are 
shown in FIGS. 1 and 2. A semicircular right flapper 2 
and a semicircular left flapper 3 lie on the body 1 with 
their straight edges lying along center rib 4 of the body 
1. The hinge pin 7 is inserted through the hinge pin 
holes 31 in the body 1, running through the upper body 
lug bearing 15, upper right hinge lug 11, upper plate lug 
bearing 16, upper left hinge lug 12, independent spring 
21, independent spring 22, lower right hinge lug 13, 
lower plate lug bearing 17, lower left hinge lug 14, and 
lower body lug bearing 18. Two hinge pin retainers 41 
inserted into hinge pin holes 31 hold the hinge pin 7 in 
place. The stop pin 6 is inserted through stop pin holes 
32 in the body 1, running through the hooked leg 24 of 
spring 21 and the hooked leg 25 of spring 22. Two stop 
pin retainers 42 inserted into stop pin holes 32 hold the 
stop pin 6 in place. 

Ordinarily, the installed check valve is oriented with 
the rib. 4 in a vertical position. 
While the specific embodiment shown only uses one 

spring for each flapper, it is expressly understood that 
more than one spring may be used for each flapper. 
Moreover, while only helical torsion springs are shown, 
it is expressly understood that any torsion spring or 
torque producing means may be substituted. Since this 
novel design permits the use of shorter, stiffer (higher 
torque) springs, the ability to use multiple springs is 
enhanced. 
As is shown in the comparison of FIGS. 3 and 4, the 

total angular deflection of the independent spring used 
in this novel design is considerably less than that of a 
non-independent spring. Referring to FIG. 4, the con 
ventional spring is "preloaded" such that usually it is 
bent approximately 180 (90 for each end) from its 
unstressed position when the flappers are closed. This 
biases the flappers toward the closed position even 
when nearly closed or even seated. When both flappers 
are fully open, the spring has been deflected approxi 
mately an additional 170', for a total angular deflection 
of approximately 350 (175' for each end of the spring). 

In this new design, the springs may each be preloaded 
about 50 to 80 or less from their unstressed positions, 
as is shown in FIG. 3. This reduced angular preloading 
of each spring is made possible because: (1) each spring 
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acts upon only one flapper, and need be preloaded less 
than a single spring acting on both flappers; and (2) the 
use of stiffer springs reduces the required angular de 
flection for a specific amount of torque to be preloaded. 
When a flapper is in its fully open position, its spring is 
deflected approximately an additional 85, for a total 
angular deflection of about 135 to 165, as compared 
with the 350' angular deflection of the spring in a con 
ventional design. 
A further advantage of the novel independent spring 

design is that the characteristics of each spring may be 
tailored to compensate for any non-uniform or assymet 
rical response of the flappers. As discussed earlier, the 
two flappers may require different amounts of force to 
close because of inequalities in frictional forces or other 
forces acting upon them. Quite typically, one of the 
flappers will be more difficult to close because of addi 
tional frictional resistance acting upon it. In a conven 
tionally designed check valve, this results in the other 
flapper closing first, and the practically exhausted 
spring then acting upon only the nearly closed flapper. 
This hesitation in complete valve closure can result in 
allowing the flow through the check valve to reverse 
before the slower flapper has seated, thereby causing 
the flapper to slam shut with a resulting pressure surge. 
However, when independent springs are used, a higher 
torque spring may be used to act upon the flapper hav 
ing more frictional resistance, thereby providing that 
flapper with additional closing force and higher torque 
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acting upon it when nearly closed. By proper design of 30 
the relative strengths of the springs, the valve can be 
made wherein the flappers close synchoronously, or 
one flapper closes slightly before the other. 

Also, since each independent spring undergoes less 
total angular deflection, the springs may typically be 
shorter than those of the conventional design, thereby 
allowing more springs to be used. The use of multiple 
independent springs for each flapper may be desirable, 
for in a valve of such design one or more springs would 
continue to provide biasing torque to the flapper should 
one of the springs acting on that flapper fail. 
The use of stiffer or higher torque springs acting on 

the flappers increases the angular acceleration of the 
flapper toward the seat. The greater the angular accel 
eration, the faster the valve response. If the movement 
of the flapper plates matches the deceleration of the 
fluid flow through the check valve, pressure surges and 
"hammer' can be minimized. However, if insufficient 
torque acts on the flapper plate, the valve will still be 
partially opened when the rate of flow has gone to zero 
and the direction of flow starts to reverse. Some back 
flow will then occur, resulting in a pressure surge and 
hammer when the valve finally closes. Since stiffer 
springs may be used in this novel design because of the 
reduced total angular deflection of the spring between 
the open and closed positions, more torque can be ex 
erted by the spring against the flapper plate. The in 
creased torque acting upon each flapper enables the 
flapper to close more quickly and will improve valve 
performance. 

I claim: 
1. An improved valve of the type having a body with 

a fluid flow conduit therethrough, a valve seat sur 
rounding said flow conduit, valve members for sealing 
said fluid flow conduit, stationary shaft means extend 
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4. 
ing diametrically across said flow conduit for pivotally 
supporting said valve members within said body, and 
hinges for supporting said valve members on said shaft 
means, wherein the improvement comprises at least one 
separate helical torsion spring encircling a portion of 
said shaft means for each valve member for biasing said 
valve member toward its closed position, one leg of 
which is in contact with said valve member and the 
other leg of which is in contact with a stationary stop 
means, said stop means comprising a pin member extend 
ing diametrically across said flow conduit parallel to said 
shaft means at a location spaced from said valve members 
to limit movement of said valve members in an opening 
direction. 

2. The improved valve of claim 1 in which at least 
two of said helical torsion springs have different tor 
sional spring constants. 

3. An improved valve of the type having a body 
with a fluid flow conduit therethrough, a valve seat 
surrounding said flow conduit, valve members for seal 
ing said fluid flow conduit, a shaft for pivotally support 
ing said valve members within said body, and hinges for 
supporting said valve members on said shaft, wherein 
the improvement comprises at least one separate helical 
torsion spring wound about said shaft for each valve 
member, one leg of said spring being in contact with 
said valve member and the other leg being in contact 
with a stationary stop shaft. 

4. The improved valve of claim 3 in which at least 
two of said helical torsion springs exert different 
amounts of force per degree of deflection. 

5. An improved valve of the type having a body with 
a fluid flow conduit therethrough, a valve seat sur 
rounding said flow conduit, valve members for sealing 
said flow conduit, a single stationary shaft extending 
diametrically across said flow conduit for pivotally 
supporting said valve members within said body, and 
hinges for supporting said valve members on said sta 
tionary shaft, wherein the improvement comprises at 
least one separate helical torsion spring encircling a 
portion of said stationary shaft for each valve member 
for biasing said valve member toward its closed posi 
tion, one leg of which is in contact with said valve 
member and the other leg of which is in contact with a 
stationary stop means, said stop means comprising a pin 
member extending diametrically across said flow conduit 
parallel to said stationary shaft at a location spaced from 
said valve members to limit movement of said valve men 
bers in an opening direction. 

6. An improved valve of the type having a body 
with a fluid flow conduit therethrough, a valve seat 
surrounding said flow conduit, valve members for seal 
ing said fluid flow conduit, a first single stationary shaft 
extending diametrically across said flow conduit for 
pivotally supporting said valve members within said 
body, and hinges for supporting said valve members on 
said first stationary shaft, wherein the improvement 
comprises at least one separate helical torsion spring 
encircling a portion of said first stationary shaft for each 
valve member for biasing said valve member toward its 
closed position, one leg of which is in contact with said 
valve member and the other leg of which is in contact 
with a second shaft parallel to said first stationary 
shaft. 
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