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10 Claims. (Cl. 251-113) 
This invention relates to valves and closure 

means for conduits and more particularly to 
-check valves, flap gates and other devices which 
are operable to close a passage upon a reversal 
of flow therein of substantially incompressible 
liquids, herein referred to as water, the inven 
tion having as an object to provide means asso 
-ciated with such valves and gates for the elimi 
nation of shock resulting from the closure op 
eration. 

Another object of this invention is to provide 
a water cushion which retards the closing move 
ment. Of the disc of a check valve as it is about 
to become seated. 
Another object of this invention is to provide, 

in a flap gate, a water cushion associated with 
the gate which retards and decelerates its clos 
ing novernent as it approaches its seat. 

Another object of this invention is to provide 
naeans associated with a fap gate or with the 
disc of a check valve, whereby a water clashion 
is ferried as the valve closes, which retards and 
*decelerates the movement of the disc as it ap 
proaches its seat, thereby reducing the intensity 
of Waiter hannel shock in a pipeline. 

. Yet another object Of this invention is to pro 
wide, in apparatus of the class described, means 
to obtain a Water clishion which are exceedingly 
Single and economical in Coastiruction, rugged 
arid durabie Over a long period of actual use. 
With the foregoing and other objects in View, 

all of which naole fully hereinafter appear, Iny 
invention comprises certain novel constructions, 
airangerne Ints and corribinations of parts as shall 
rew be described and as defined in the appended 
"claims and illustrated, in preferred embodiment, 
in the acconapatlying drawings in which: 

Figtre it is a central cIgitudinal section of a 
*check valve, embodying the invention, shown in 
sclosed position, the open position thereof being 
shown by the broken lines. 

3Figure 2 is a fraginent, on an 'enlarged scale, 
of seating and closure elements of the structure 
illustrated at Fig. 1. 

Figure 3 is similar to Fig. 2, but showing the 
illustrated elements in partially open position. 

Figure 4 is similar to Fig. 2 but illustrates an 
alternate construction of said elements. 

Figure 5 is similar to Fig. 2 but illustrates yet 
another construction of Said elements. 

Figure 6 is a cential longitudilla Section of 
another type of check valve into which the in 
yention is incorporated, the open position thereof 
being shown inbroken lines. 

Figure it is a transverse section of the valve 
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illustrated at Fig. 6, as taken on the indicated 
line 7-7 at Fig. 6. 

Figure 8 is a central longitudinal section of a 
flap gate attached to the end of a pipe, as modi 
fied to incorporate the present invention, the 
Open position thereof being shown in broken lines. 

Figure 9 is an elevation view as from the indi 
cated arrow 9 at Fig. 8. 

In closed conduits, Such as pipe lines, where it 
is desirable to restrict the flow of water to a given 
direction, various types of check valves may be 
used in the line, or a flap gate may be used at 
the exit. Such valves or gates Operate by the 
Inovernent of the water through the pipe, the 
regular flow opening a valve, and a reverse flow 
closing it. In ordinary operation of such valves 
and gates, the opening cycle proceeds Smoothly 
enough, but the closing cycle may be rather Sud 
iden and result in a slamming jar or shock. With 
a fiuid in the vapor state the Sudden cloSure may 
not be especially serious except where the impact 
of the closure element against its seat causeSun 

However, where the fluid is a 
substantially incompressible liquid, as Water, 
other complications arise in that the closure by 
such moving water may cause a water hammer 
impact due to the inertia of the moving Water. 
If the momentum of the water is sufficiently 
great, a vapor lock or cavitation pocket may be 
formed which will subsequently collapse to cause 
repeated shocks. In either case the attendant 
shock may be exceedingly severe and may be very 
dangerous inlarge structures. 
One method of avoiding the possible shocks 

which result from a closure of check Valves or 
flap gates is to decelerate the movement of the 
disc or fiap as it approaches the seating position 
to permit a gradual slowing down of the moving 
water body. A number of devices have been de 
veloped for such purpose, which are, in general, 
of the cylinder-dashpot type adapted more for 
the control of vapors such as gas or Steam; how 
ever, such devices have not been entirely satis 
factory with incompressible liquids, as Water, be 
cause of large forces which are involved where 
the sudden closure is critical and because Such 
devices are accessories to the valves and require 
special designing to install. Moreover, such de 
vices are expensive, both in initial cost and in 
maintenance. The need for an inlproved means 
for decelerating the movement of the disc or flap 
thus led to the present invention, Which by an 
exceedingly simple and novel expedient may be 
incorporated into any of the conventional types 
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of check Valves and flap gates with only slight 
modifications in their design. 
The check valve illustrated at Fig. 1 might be 

considered as a globe type because of its simi 
larity to a common globe valve. The body 0 is 
formed as a spherical enlargement within a shot 
pipe section , the ends of which are adapted 
for the connection of pipes thereto as by flanges 
2. This body is divided into two compartaents 
f(a and Ob by a partition 3 which extends 
diagonally across the body but is distorted at 
the center to provide a shelf 4 which lies in a 
plane parallel with the longitudinal axis of the 
valve. In this shelf there is an orifice defined 
by an annular wall 5 concentrically circum 
Scribed by a seat 6 which lies parallel to the plane 
of the shelf i, the common longitudinal axis of 
the orifice and the seat f6 being perpendicular to 
and intersecting the longitudinal valve axis. A 
closure disc is provided with a flattened circu 
lar base S which registers with the seat 6, and 
in operation of the valve, movement of the disc 
is along the orifice longitudinal axis with the 
base 8 held in spaced parallelism with the seat 
6 at all open positions. To hold and move 

this disc in the above-described manner, a circu 
lar stem 9 is centered along the orifice longi 
tudinal axis with one end rigidly attached to 
the disc 2, and slidably engaged in a guide 
20, whereby all movements of the disc are re- 3 
stricted by this guide. The guide 20 is attached 
to a cap 2 by a spider 22, and this assembly is 
Seated to the body iO within and against a fanged 
rim encircling the opening 23, holding it in 
proper alignment at all times. By removal of 
the cap 2 the valve may be opened and inspected. 

In the present invention the shelf 4 is of 
dimensions sufficient to provide a comparatively 
extensive orifice wall 5 and to permit the seat 
6 to be recessed and bounded by a circular wall 

24 concentric with the orifice Wall 5 and of 
similar extent. A trough 25 separates the seat 
f6 from the wall 24 to upstand the seat sufficiently 
to facilitate finishing operations in forming it. 
Both the Wall 24 and the Orifice Wall 5 are : 
tapered in the direction of the closing movement 
for purposes hereinafter disclosed. The disc 
periphery is shaped to nest in the opening formed 
by the orifice wall 5 and wall 24, and is divided 
into two parts with the base 8 therebetween. An 
Outer rim 26 circumscribes the base f8 and is 
tapered to nest against the wall 24 with a selected 
gap or clearance 27b therebetween; a concentric 
inner rim 28, circumscribed by the base 8, is 
tapered to nest against the orifice wall 5 with a 
Selected gap or clearance 2d, therebetween. 
The height or extent of the wall 24 and of the 

orifice wall 5 corresponds respectively. With rims 
26 and 28. It follows that the step-like construc 
tion of the shelf 4 and with the nesting step-like 
Construction of the disc 7, a chamber 29 is 
formed between the shelf and the disc whenever 
the disc is unseated to an extent not greatly 
exceeding the wall, seat or rim extent, as illus 
trated at Fig. 3. This chamber 29, circumjacent 
to the disc f, is in communication with the com 
partments 0d and Ob through passages formed 
by the tapered construction and the clearances 
27a and 27b. It is to be noted that the size 
of the Said passages will vary and decrease to 
a minimum as the disc approaches the seat, and 
may be predetermined by variation of the taper 
of the Walls and their respective rims, all as 
clearly shown in Figs. 2 and 3. 
The normal flow through this valve is indi 
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4. 
cated by the arrows A, and with such flow the 
disc is moved away from the seat 6 as indicated 
by the broken lines in Fig. 1, as the pressure of 
the moving water acts on the bottom of the disc 
to lift it. However, a reversal of flow is accord 
panied by a reversal of pressure upon the disc, 
and it is normally accelerated towards the Seated 
position. The function of the above-described 
elements is to decelerate the movement of the 
disc as it approaches its seat, and as the annular 
chamber 29 is formed as the disc moves towards 
the shelf, the water in the chamber must be 
discharged therefrom through the paSSages 
formed by the clearances 2 a. and 27b. With 
these passages suitably restricted, in accordance 
with the nature and viscosity of the Water, the 
water in the chamber 29 is subjected to an in 
creasing pressure and a force is exerted against 
the disc tending to decelerate its movement to 
ward the seat. This force is related directly to the 
velocity of the approach of the disc to the Seat. 
because the pressure increases in the chamber 
29 as the velocity increases, as the Water must 
be displaced at an increased rate. It is further 
apparent that by reason of the tapered construc 
tion above mentioned the size of the passages 
descreases as the disc approaches the Seat, there 
by providing a complete and effective deceleration 
of the disc. 

Wariations in the construction of the Wall, ori 
fice wall and the respective rims are possible, 
one such variation being illustrated at Fig. 4. 
In this modification the wall 24' is not tapered, 
and the outer tapered rim 26 does not nest 
against the wall 24' except along a flat edge 30 
at the top of the rim; nor is the inner rim. 28' 
tapered, and the tapered orifice Wall 5 does not 
nest against the rim 28 except along a flat edge 
3 at the bottom of the orifice. Such alterations 
of passage may be designed to conform with 
various closure requirementS. 
Another variation of this construction is ill 

lustrated at Fig. 5. In this construction the 
base 8' on the disc is turned on an annular bOSS 
32, and the seat ES' is formed in a recessed 
groove 33 concentric with the orifice Wall 5, 
the boss 32 extending within the groove 33 to pro 
Wide an annular chamber with Small openings 
Similar to chamber 29 in the Fig. 3 embodiment, 
Both the boss and groove may be suitably ta 
pered to form variable side clearances 34a and 
34b for purposes hereinbefore described. 
The check valve illustrated at Figs, 6 and 7 is 

a gate type, where the body 9’ is constructed 
with a continuous passage therethrough, and 
the closure disc T is centrally mounted trans 
versely to the longitudinal valve axis when in 
closed position. In this construction the seat f6 
is formed in the pipe section at the edge of the 
body 0', and the orifice wall 5 longitudinal axis 
coincides with the longitudinal valve axis; other 
wise, the construction of the orifice wall 5, seat 
f6, Wall 24 and trough 25 is identical to con 
struction hereinbefore described. Likewise, the 
construction of the disc 7, base 8, and the inner 
and outer rims 28 and 26 are of the same con 
Struction as hereinbefore described. 

However, in this construction the stem 9', cen 
tered along the disc longitudinal axis, is slidably 
engaged in a guide 29' which is affixed to an arm 
35 hingedly attached to the valve body by a pin 
36 above the disc T. This arm and disc assem 
bly, forming a SWinging gate, is positioned within 
the valve through a suitable opening 23' encircled 
by a flanged rim in the body 0 with the pin 
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36 mounted in open journal boxes. 37 integral 
With the body O at the edge of the Gpening 23', 
3ugs 38 being provided on the cap2i to hold the 
pin in position when "the valve is closed by the 
iCap, 

The movement. Of the arra 35 swings the gate 
toutwardly and away from the closed position...as 
sillustrated by the broken lines at Fig. 36, the out 
Ward movement being restricted by the bounda 
tries of the body To", and the inward limit of the 
arm movement being restricted by a stop 39 on 
the arm 35 contacting a portion of theibody O' 
a's clearly shown at Fig. 6. This inward limit of 
movement positions the guide 20 in: alignInert 
With the longitudinal valve axis, guit to effect 
seating of the disc, the stem 9''rnust be moved 
to an extended position in the guide. 20". The 
stem is normally held out of such position by a 
spring 40 mounted Gn the arra 35 as by bolts. A 
'to resiliently engage the stem 9 at its end re 
mote from the disc. This engagement is made 
positive by providing: a groove 42 in the stem 9 
andby forming the spring end as a rounded yoke 
43. Slidable within the groove 42. 

In operation of this valve the nortraal flow, as 
indicated by the arrow B, and the tension of 
the spring 40 pull the disc against the guide 2', 
and the assembly then swings: outward. In clos 
ing, as by a reversal of flow, the "asSerribly 'Swings 
inwardly with the disc resiliently held against 
the guide until the arran 35 attains its limited'po 
isition as determined by the lug 39, whereupon 
fluid pressure causes continued movement of the 
disc in alignment with the seat, as hereirabefore 
"described, to forrin a chamber 29 between the disc 
anci seat, whereupon the flitiid" within-tine-chain 
‘ber retards the movement of the dise to Gioviate 
the Shock of closure. 
The operative "eleinents of the flap gate ill 

lustrated at Figs, 8 and 9 are similar to those 
of the valve illustrated at Figs. 6 and 7, although 
the flap gate is actually a valve attached to the 
'end of a ticonduit P as illustrated at Fig. 8, and 
the body does not enclose the gate. In the Con 
struction illustrated the body is formed as a seat 
ing ring 4: 'attached to the pipe flanger 45 by a 
ring of boits 36, the trough 25' being 'eri larged to 
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provide stifficient depth to permit insertion of . 
'the bolt heads. In this seating "ring there is alia 
orifice wall is, a seat f6, a wall 2 and the en 
larged trough 25, all as hereiribefore deseribed. 
The flap gate assembly comprises a disc Thawi 
ing a base 8, and inner arad-outer rims2S and 28, 
the disc being attached to an arm'35 through a 
stern '9' siidably 'engaging a guide 2.0', anxi 
held thereon by a bolt .47 and washer 48. "The 
arm is hiragedly mounted above the seating ring 
44 by a pin 89 inserted in lugs 56 upstanding 
from the seating ring. 
"The arm 35' is suitably made up as an inverted 

A-frame extending diametrically across the gate 
to increase the rigidity of the structure, and a 
cross-bar 5 is attached thereto to carry the 
guide 20' and may be adjustably positioned for 
alignment of the guide and disc. With the Seating 
ring elements, and then securely attached to the 
arm elements as by rivets 52. The downward 
movement limit of the arra 35' jS restricted by 
the lower edge 53 contacting an abutment 54 
of the seating ring .44. With the as'In so post 
tioned it is necessary to extend the stem if 9' 
in its guide to effect a closure as hereinbeforeside 
scribed, and with the Stem so 'positioned it is de 
sirable that the arm be locked in its downward 
limited position. A lip '55 extends outwardly 
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6 
below, the abutment:54, and is provided with a 
notch, 56: therein. A shifting bar 57, is slidably 
hounted in guide. 20' and the arm lower edge 53 
and adapted to extend. Within the notch 56; and 
be held therein by the stem dis' bearing against 
its upper end. A circumferentiai notch 58 is 
provided in the stem 9' whereby the bar 57 may 
leave the notch 56 when the disc is removed from 
its seated position and against the guide 2.0', a 
Spring 59 being placed around the bar to re 
siliently force it against the stem f 9'. In this 
manner whenever the gate is opened the bar 5. 
lodges in the notch 58 to hold the disc against 
the guide. 
The action of this gate is otherwise the same 

as the aforedescribed valves, the gate opening 
With flow from the pipe: in the direction of the 
arrow C, but closing by a reverse of flow. The 
latter part of the closure is retarded by a cham 
ber similar to chamber 29 of Fig. 3 forming be 
itween the disc and seat elements to avoid a siam 
of the gate. 
While I have illustrated and : described herein 

many details of construction, alternatives, or 
equivalents will occur to those skilled in the art 
and I area not to be limited in my protection to 
the details illustrated or described, but only by 
the appended clairs. 

I claira: 
1. A flap valve, for incompressible liquids, 

adapted to opera responsive to flow of liquid in 
a normal directional and to close responsive to re 
versal of flow, comprising, in combination, a body 
having a circular orifice therein, a flat annular 
seat-circumscribing said orifice, the wall of said 
Orifice tapering inwardly of the orifice from the 
inner-seat-edge, a concentrie circular wall beyond 
the other side of the seat, circumscribing, and 
tapering outwardly froin the outer seat edge, 
hinge means 'mounted upon the body, shifting 
means Thouated upon the hinge means, a closure 
disc having a flat annular base adapted to comate 
with said seat, a circular outer rim at the outer 
edge of said base tapering outwardly therefrom 
and being adapted to nest within but be spaced 
Slightly from Said-seat-circuinscribing Wall when 
the base is comated with the seat, and a concen 
tric inner rina at the inner edge of said base ta 
pering therefrom inwardly of the orifice and 
being adapted-to-nest within but be spaced slight 
ly from the-Orifice wall when the base is cornated 
with the "seat, said disc being mounted upon the 
shifting means, said hinge and shifting means 
being attapted to iSwing the disc to a position 
of alignment in front of the Orifice with the base 
in 'Spaced parallelisra and on a common longitu 
dinal axis with the seat, said shifting means 
being thereupon adapted to shift the base into 
tornating relation with the seat, along said longi 
tudinal axis whereby to form a Substantially 
closed chamber having release passages leading 
in opposite directions from said chamber which 
passages "diminish in cross sectional area, as the 
base “approaches the seat. 

2. A flap gate, for controlling the flow of in 
compressible liquids fron a conduit, "adapted to 
open responsive to flow of liquid in a normal di 
rection and to close upon a reversal of flow, corn 
prising, in combination, a body having a circular 
Orifice therein aligned with the end of the con 
duit, an annular seat circumscribing said orifice, 
a "closure disc having an annular base adapted 
to 'comate with the seat, hirage means mounted 
upon the body, a guide member integral with 
said hingemeans, a stem mounted upon the disc 
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at the disc longitudinal axis and slidably carried 
Within said guide member, said hinge means 
being adapted to Swing the disc from an Open 
position, away from the Orifice, to a position 
in alignment in front of the orifice with the base 
in spaced parallelism and on a common longi 
tudinal axis with the seat, whereby movement 
of the stem in the guide member effectuates 
movement of the disc to comate the base with 
the seat, a notch in the stem, a pin slidably car 
ried upon said hinge means and adapted to move 
against the stem and engage the notch. When 
the disc is moved away from the Comating posi 
tion, but to move out of the notch whenever the 
disc is in alignment with the seat, and lock means 
on the body including a notch adapted to be en 
gaged by said pin when the pin is moved out of 
the stem notch to thereby lock the flap gate 
structure in closed position, and resilient means 
to force said pin from the lock and into the 
stem notch when the stem notch is aligned With 
the pin to thereby release the gate structure upon 
movement of the stem notch to alignment With 
the pin. 

3. The gate defined in claim 2, including Con 
figurations in the disc and body adapted to nest 
together during said shifting movement and form 
an annular chamber with relief passages to there 
by retard the shifting movement of the disc to 
the seating position. 

4. The apparatus defined in claim 3, wherein 
said configurations comprise the wall of the ori 
fice at the inner seat edge, a concentric circular 
wall beyond the outer seat edge, a circular rim 
extending beyond the inner edge of Said base and 
adapted to comate with the orifice and a con 
centric rim at the outer edge of the base adapted 
to comate with said outer-seat-edge wall, Said 
orifice and inner base rim being tapered inwardly 
from the seat and base respectively and Said 
outer Wall and outer rim being tapered outwardly 
therefron. 

5. A flap valve, for incompressible liquids, 
adapted to open responsive to flow of liquid in a 
normal direction and to close responsive to re 
versal of flow, comprising, in combination, a body 
having a circular orifice therein, a flat annular 
seat circumscribing said orifice, the wall of said 
orifice tapering inwardly of the orifice from the 
inner seat edge, a concentric circular wall beyond 
the other side of the seat, circumscribing, and 
tapering outwardly from the outer seat edge, 
hinge means mounted upon the body, shifting 
means mounted upon the hinge means, a ciosure 
disc having a fiat annular base adapted to comate 
with said seat, a circular outer rim at the Outer 
edge of said base tapering outwardly therefrom 
and being adapted to nest within but be spaced 
slightly from said seat-circumscribing wall when 
the base is comated with the seat, and a concern 
tric inner rim at the inner edge of said base 
tapering therefrom inwardly of the Orifice and 
being adapted to nest within but be spaced slight 
ly from the orifice wall when the base is comated 
with the seat, said disc being mounted upon the 
shifting means, said hinge and shifting means 
being adapted to Swing the disc to a position of 
alignment in front of the orifice With the base in 
Spaced parallelism and on a common longitudinal 
axis with the seat, said shifting means being 
thereupon adapted to shift the base into comat 
ing relation with the Seat, along said longitudi 
nal axis whereby to form a substantially closed 
chamber having release passages leading in op 
posite directions from said chamber which pas 
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8 
Sages diminish in CrOSS Sectional area as the base 
approaches the seat, said hinge means including 
a hinged arm, a stop to limit the movement of the 
hinged arm toward the Orifice and said shifting 
means including a guide aSSociated with said 
hinged arm adapted to be concentric with the 
Orifice-longitudinal-axis coincident with the in 
itation of the arm movement by the stop, a stem 
carried by the disc concentric with the disc-lon 
gitudinal-axis and slidable within said guide, and 
means adapted to normally hold the stem within 
the guide when the disc is away from the seat 
but to permit the disc to move towards, and 
comate with the seat Subsequent to contact of 
the arm with the stop. 

6. A flap valve, for incompressible liquids, 
adapted to open responsive to flow of liquid in 
a normal direction and to close responsive to re 
versal of flow, comprising, in combination, a body 
having a circular orifice therein, a fiat annular 
Seat circumscribing said orifice, the wall of said 
orifice tapering inwardly of the orifice from the 
inner seat edge, a concentric circular wall be 
yond the other side of the seat, circumscribing, 
and tapering outwardly from the outer seat edge, 
hinge means mounted upon the body, shifting 
means mounted upon the hinge means, a closure 
disc having a flat annular base adapted to comate 
With Said seat, a circular outer rim at the outer 
edge of Said base tapering outwardly therefrom 
and being adapted to nest within but be spaced 
slightly from said seat-circumscribing wall when 
the base is comated with the seat, and a concen 
tric inner rim at the inner edge of said base 
tapering therefrom inwardly of the orifice and 
being adapted to nest within but be spaced slight 
ly from the orifice wall when the base is comated 
with the seat, said disc being mounted upon the 
shifting means, said hinge and shifting means 
being adapted to Swing the disc to a position of 
alignment in front of the orifice with the base 
in Spaced parallelism and on a common longi 
tudinal axis with the seat, said shifting means 
being thereupon adapted to shift the base into 
COmating relation. With the seat, along said lon 
gitudinal axis whereby to form a substantially 
closed chamber having release passages leading 
in opposite directions from said chamber which 
paSSages diminish in cross Sectional area as the 
base approaches the seat, said hinge means in 
cludes a pivot carried by the body, an arm 
hingedly mounted upon the pivot adapted to 
Swing toward the Orifice, a stop carried upon the 
arm adapted to limit the SWinging movement to 
Ward the orifice and said shifting means includes 
a guide aSSociated with said arm and a stem 
upon said disc slidable within the guide, and 
resilient means carried by the arm and adapted 
to normally draw the disc away from its seated 
position but will permit movement of the disc 
toward and comate with the seat. 

7. A valve for incompressible liquids, adapted 
to open responsive to flow of liquid in a normal 
direction and to close responsive to a reversal of 
flow, including, in combination, a body having a 
circular orifice therein, a wall circumscribing the 
Orifice, a flat annular seat circumscribing the 
Orifice wall and a wall circumscribing the seat; 
and a closure disc having a base adapted to 
COmate With said seat and circumferential walls 
at the inner and Outer edges of the base adapted, 
respectively, to loosely nest within said orifice 
Wall and said seat-circumscribing Wall, at least 
one of each pair of Said nesting walls being in 
clined relative to the disc axis whereby the nest 
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spacing between the walls of each pair reduces Number 
as the base approaches the seat. 553,390 

8. The valve defined in claim 7 wherein said 764,877 
walls of both pairs have parallel inclinations. 765,200 

9. The valve defined in claim 7 including a stem 5 1,218,030 
axially Outstanding from Said disc and guide 1,684,220 
means aSSociated with the body slidably holding 2,280,757 
Said stem in axial alignment with said orifice. 2,395,633 

10. The valve defined in claim 9 wherein said 2,431,769 
guide means includes a hinged arm slidably car- 10 2,514,838 
ryiiig Said stem. 
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