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5 Claims. 

This invention relates to improvements in foot 
valves for pump suction lines. 
The invention has for an object to provide a 

foot valve structure of maximum capacity in re 
lation to a given size thereof; the same being 
equipped with a novel construction and arrange 
ment of check valve means and check valve 
chamber or housing therefor, Whereby restric 
tion of fluid movement under pump suction is 
reduced to a minimum so that Substantially un 
impeded movement of fluid to the Suction line at 
maximum Volume is a SSured. 
Another object of the invention is to provide a 

combined foot valve and Strainer structure 
wherein the strainer possesses an open area, ex 
ceeding many times the suction area of the valve. 
Another object of the invention is to provide 

a check valve means comprising flexibility hinged 
valve flap means of rectangular form adapted to 
provide a maximum extent of hinging length and 
consequently of greater durability and longer 
Serviceable life; the Valve flap construction and 
arrangement being such that the flap means is 
cut from a single sheet of flexible and elastic 
material, such as rubber, whereby outlying por 
tions of Said sheet may be utilized as a gasket 
between the foot valve housing and Strainer Sec 
tion of the device. 
Other objects of this invention, not at this 

time more particularly enumerated, will be un 
derstood from the following detailed description 
of the Same. 
An illustrative embodiment of this invention 

is shown in the accompanying drawings, in 
Which: 

Fig. 1 is a top end view of a foot valve and 
Strainer device made according to this invention; 
Fig. 2 is a vertical transverse Section through the 
same, taken on line 2-2 in Fig. 1, but drawn on 
an enlarged Scale; Fig. 3 is a horizontal Section, 
taken on line 3-3 in Fig. 2; and Fig. 4 is a frag 
mentary vertical section, taken on line 4-4 in 
Fig. 1, but drawn on an enlarged Scale. 
Similar characters of reference are employed 

in the above described views, to indicate corre 
Sponding parts. 

Referring to the drawings, the reference chair 
acter 0 indicates a pump Suction line or pipe to 
which the novel foot valve and strainer structure 
is connected. 
The foot valve and strainer structure comprises 

a horizontal valve port plate , which also pref 
erably forms the top end wall of the strainer ele 
ment. The plate is preferably of rectangular 
peripheral shape. Opening through the central 

1938, Serial No. 182,959 
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portion of Said plate are valve port means, pref 
ei'ably comprising two rectangular openings 2, 
respectively offset on opposite sides of a medial 
portion of said plate. 
Mounted on the upper side of said plate is 

a check Valve housing formed to provide a sub 
Stantially rectangular chamber above the valve 
port OpeningS 2, having opposite side walls 3 
respectively parallel to the outer longsides of said 
valve port openings 2, and having outwardly 
bowed opposite end walls f4 in outwardly Spaced 
relation to the ends of said valve port openings 
f2. Said housing is provided with an outwardly 
projecting longitudinal peripheral footing flange 
f5 extending from the lower margins of said walls 
i3-4. The upper margins of said walls 3-4 
terminate in a top wall 6 which merges in a cir 
cular upwardly projecting neck-portion , hav 
ing an integral internally screw-threaded union 
portion 8 into which is screwed the externally 
threaded end of the pump suction line or pipe O, 
thereby to operatively connect the foot valve and 
Strainer Structure therewith. 

Overlaid upon the upper side of said plate if 
is a combined valve flap and gasket means made 
of flexible elastic sheet material, such as sheet 
rubber of Substantial thickness, the same com 
prising a gasket portion 9 shaped to conform to 
the bottom peripheral outline of said check valve 
housing, and in width corresponding substantial 
ly to the width of the footing flange f5 of the 
latter. Integrally formed with and springing 
from the inner margins of said gasket portion 9 
Which border the side walls 3 of said check valve 
housing are rectangular inwardly extending valve 
flaps 20, the same being somewhat larger in area, 
than the areas of the valve port openings 2, over 
which they respectively extend in normal closed 
relation thereto. The portions 2 by which said 
valve flap 20 join the gasket portion 9 provide 
Said valve with relatively long flexible hinging 
connections, thereby assuring greater durability 
and longer Serviceable life, as well as greater con 
trol and Stability of valve flap movements to as 
Sure proper and operative registration and align 
ment of the valve flaps with the valve port open 
ings. The body portions of the valve flaps are 
preferably maintained in flat plane against curl 
ing, buckling or other similar deformation, by 
providing the same with top and bottom reen 
forcing and stiffening plates 22 and 23, which are 
Secured thereto by rivets 24 or other suitable fas 
tening means. Preferably the top plates 22 are 
Somewhat larger in area than the areas of the 
valve port openings f2, while the bottom plates 
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2 
23 are of Smaller area, than said valve port open 
ing areas. 
The check valve housing, valve port plate 

and intermediate gasket and valve flap structure 
are Secured together in operative assembled rela 
tion by means of bolts and nuts 25 which are 
engaged through the latter parts and through 
the footing flange 5 of said check valve housing. 

Suitably affixed to the underside of said plate 
f, as by Welding for example, is a strainer cage 
26 of Square cross-sectional shape and outwardly 
Offset relative to the vertical axis of said check 
Valve housing pump suction line to a substantial 
extent, whereby a maximum of strainer area, pro 
20itional to the suction area is provided so that 
the former is many times in excess of the latter. 
The Wallis of the strainer cage are perforated by a 
multiplicity of suitably disposed and preferably 
Veitical slots 2i. The lower end of Said strainer 
cage is closed by a bottom plate 28 Suitably 
affixed thereto by Welding or other suitable fas 
tCiling means, Said bottom plate 28 is ordinarily 
imperforate, especially when the device is to be 
used resting upon bottom of the area, to be 
di'ained. If, however, the device is to be used in 
clear Water or eieWated from the bottom of the 
area, to be drained, perforations may be provided 
in Said bottom plate 28 to further increase the 
Strainer area, relative to suction area of the de 
WiCC. 
Depending from the plate if downwardly into 

the interior of the stiainer cage, but terminating 
short of the bottom plate 28, is a suction intake 
tube 29 which communicates with the valve port 
openings 2 of said plate . Said tube 29 is 
affixed to plate i by Welding or any other suit 
able fastening means. 

Affixed to and extending across the underside 
of said plate , intermediate the valve port open 
ings f2, is a reenforcing rib or brace 30, prefer 
ably of angular cross-sectional shape, with the 
free margins of its flanges welded to the plate . 
When the device is in operation, on the Suction 

stroke of a pump attached to the suction line (, 
the valve flaps 2 will swing upward to open po 
sitions shown by dotted lines in Fig. 2. By an in 
spection of Fig. 3 it will be noticed that the con 
struction of the check valve housing chamber 
provides flow clearance passages 3 offset around 
the ends of the rectangular valve flapS 20 in addi 
tion to the axial flow passage 32 lying interme 
diate the free sides of said valve flaps. By this 
novel arrangement a maximum flow by-paSS area, 
is provided around the open valves which is cal 
culated to permit substantially unimpeded move 
ment of fiuid around the open valve flapS and 
to the suction line at maximum Volume. By the 
airangement, as thus devised, about one-half the 
flow capacity is furnished around the ends of 
the valve flaps and through the additional flow 
clearance passages 3i, while the other half of the 
flow capacity is furnished by the axial paSSage 
32 intermediate the free Sides of Said Valve flapS. 
By reason of the novel combination of flow 

clearance passages 3 in conjunction With the 
axial flow passage 32, it is found that the valve 
flaps 23 are not required to SWing so high, and 
consequently not only is there leSS Wear and tear 
stresses and strains applied to the hinging con 
Inections of said valve flaps, but it is also possible 
to reduce the height of the check Valve chamber, 
thus permitting the use of lower chamber cast 
ings with consequent economy in material and 
manufacturing costs in the production of the de 
WCe. 

2,157,554 
While I have shown the novel foot valve and 

Strainer structure equipped with a duplex ar 
rangement of check flap valves, it will be appre 
ciated that the principles of construction involved 
may also be provided in a single check flap valve 
form, especially in smaller sizes of the structure. 
From the above it will be apparent that a 

Sturdy, durable and yet highly efficient foot Valve 
Structure is provided by the instant invention, as 
Well as one having a maximum of discharge ca 
pacity as sized to accommodate lines of given suc 
tion area. I am aWare that many changes could 
be made in the foot valve and Strainer struc 
ture above described and as shown in the accom 
panying diaWings, and that many apparently 
widely diffei'ent, embodiments of this invention 
could be made without departing from the scope 
thereof as defined by the following claims. It is 
therefore intended that all matter contained in 
the above description or ShoWI in the accom.- : 
panying drawings shall be interpreted as illustra 
tive and not in a limiting Sense. 

claim: 
1. In a foot valve structure for pump suction 

lines, a valve port plate having a rectangular 
port, a housing member above Said plate having 
side walls, one of which is adjacently parallel to 
cine side of said port, and interconnecting Walls 
angular to said side walls and respectively Out 
wardly spaced from the respective ends of Said 
port, thereby providing flow clearance passages 
cointiguous to said port ends, Said housing mem 
ber walls merging into an upwardly projecting 
neck-portion having means to connect the same 
With the end of a pump suction line, and a uni 
taily valve flap and gasket means having its gas 
ket portion interposed and secured between the 
housing member and valve port plate and pro 
viding a rectangular valve fiap exceeding the area. 
of and adapted to overlie Said port, the integral 
connection between said valve flap and gasket 
portion providing a long hinging portion CoeX 
tensive with the width of said valve flap and con 
tiguous to the housing member side Wall which 
is adjacently parallel to one side of said port as 
aforesaid, Said unitary valve flap and gasket 
means being made of elastic sheet material. 

2. In a foot Valve structure as defined in 
claim i, wherein Said valve port plate extends 
substantially cut Ward beyond and around said 
ihousing member, a strainer cage depending from 
the marginal portions of Said valve port plate 
Within Said Strainer cage and communicating 
With Said valve port, and a suction intake tube 
depending from said valve port plate in align- ; 
inent with the port, thereof and terminating short 
of the bottom of said cage. 

3. In a foot valve structure for pump suction 
lines, a valve port plate having a pair of spaced 
rectangular ports, a housing member above said 
plate having side Walls respectively adjacently 
parallel to the respective outer sides of said ports 
and intel'Connecting Walls angular to said walls 
and respectively outwardly Spaced from the re 
Spective ends of Said ports thereby providing flow 
Clearance paSSages contiguous to said port ends, 
the area of Said housing member interior inter. 
mediate Said ports providing an axial flow pas 
Sage With Which Said flow clearance passages 
join, said housing member walls merging into an 
upWardly projecting neck-portion having means 
to connect the same with the end of a pump suc 
tion line, and a unitary Wave flap and gasket, 
lineans having its gasket portion interposed and 
Secured between the housing member and valve 
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2,157,554 
port plate and providing rectangular valve flaps 
exceeding the areas of and adapted to respec 
tively overlie said ports, the integral connections 
between said valve flaps and gasket portion pro 
Viding Said valve flaps With long hinging portions 
coextensive With the Widths of said valve flaps 
and respectively contiguous to the respective 
housing member side walls which are adjacently 
parallel to the outer sides of said ports, said 
unitary valve flap and gasket means being made 
of elastic sheet material. 

4. In a foot valve structure as defined in claim. 
3, wherein said valve port plate extends sub 
stantially outward beyond and around said hous 
ing member, a strainer cage depending from the 

3 
marginal portions of said valve port plate, and a 
Suction intake tube also depending from said 
valve port plate within said strainer cage and 
communicating with said valve ports, said tube 
terminating short of the bottom of said cage. 

5. In a foot valve structure as defined in claim 
3, wherein Said axial flow passage and said flow 
clearance passages are so relatively dimensioned 
that approximately one-half of the flow dis 
charge through the valve ports when the valve 
flaps open is accommodated by the axial flow 
passage and the other half of said flow discharge 
is accommodated by said flow clearance passages. 
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