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1
THREE-WAY, SELF-CLOSING VALVE UNIT

The present invention relates to a special form of
three-way valving unit and particularly to a design with
a lever operation for moving a pair of valve members
such that there is controlled fluid flow into and through
the valve unit.

A preferred form of valve unit is provided with spring
biasing means. which holds an operating lever in a
neutral or mid-position such that each valve member in
its respective valve cylinder will be in a mid-way posi-
tion to preclude any fluid flow into or out from the
passageways to the valve body.

It is recognized that there are many types of valving
units and that there are also numerous variations in
design and construction with respect to each general
type of valve unit, however, the present three-way
valve construction is unique in its utilization of two
separate piston-like valve members in combination
with specially sized and specially located valve cylinder

ways. Also, generally, three-way valves, or other multi-
ple position valves provide for the movement of a single
rotatable or slide member into a plurality of positions,
but in the present design, there is used a single pivoted
or rocking lever member as a valve operating means
that can simultaneously operate two spaced apart valve
members such that there is the means to provide fluid
flow into the valve from one port and out from another
port or, alternatively, there may be the venting of a
fluid flow connecting to one port means while still
isolating and blocking flow connective with the other
port means.

Actually, it may be considered a principal object of
the present invention to provide a special three-way
valve unit that makes use of special sliding piston-like
valve members in two spaced apart cylinders that each
connect to fluid port means and are also transversely
interconnected so that there can be controlled flow
through the unit responsive to regulated positioning of
each valve member with regard to its respective
cylinder.

Itis also an object of the present invention to provide
a lever operated form of valving unit, where the lever
means will simultaneously push one piston-like valve
member and permit the other to move outwardly in an
opposing direction for regulation of fluid flow through
the unit.

It is a still further object of the invention to provide
for spring biasing in combination with the piston-like
valve members and/or the valve operating means such
that éach valve member in its respective cylinder por-
tion will normally be urged to rest in a neutral position
where there is a resulting blocking of fluid flow through
the unit.

In a broad embodlment the present invention pro-
vides a three-way, self-closing valve unit, which com-
prises in combination, a valve body with a pair of paral-
lel spaced apart cylinder portions each adapted to ac-
commodate a shdably movable valve member therein,
a first valve member in a first cylinder portion having a
plston-hke fluid sealing section, and a second valve
member in the second cylinder portion having two axi-
ally spaced apart piston-like sections to provide at least
a partially unobstructed zone therebetween, a fluid
port and an internal passageway means connective to
the interior end portion of each of said cylinder por-
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tions in said valve body, an internal transverse
passageway in said valve body connecting between the
passageway to said first cylinder portion and to an in-
termediate section of said second cylinder portion,
whereby said piston-like sections of second valve
member can be positioned to straddle the juncture with
the latter, a valve stem from each valve member pro-
vided to extend outwardly from said valve body, a valve
operating member pivotally connected to said valve
body between said valve stems and having operating
arm portions that are positioned to have one arm por-
tion engage one valve stem and the other arm portion
engage the other valve stem whereby each stem and
valve member may be selectively pushed inward, while
the other moves oppositely, and there is the movement
of at least one fluid sealing section of a valve member
from within its cylinder portion to provide a selective
fluid flow therearound and through the valve body, and
means for effecting a biased retention of said operating
member in a mid-position.

Various types of piston-like valve members may be
utilized in the cylinder portions of the valve unit; how-
ever, generally a slidable piston-form member with at
least one O-ring, or other form of piston-ring,
therearound will serve to advantage as the fluid sealing
sections for the valve members. Each sealing section
will also preferably have an axial rod to provide a valve
stem which will in turn be guided through at least a por-
tion of the valve body and extend exteriorly thereof so
that it is available for connection to, or contact with, a
valve operating member. Various types and forms of
valve operating members may, of course, be utilized;
however, a manually controllable form of member is
preferred ‘and may be of the nature of a pivoted lever
having extended arm portions available to engage each
of the valve stem portions for the spaced apart valve
members. Thus, by a pivot connection of the lever from
a post member between the valve stems, there can be
the inward motion of one valve member while simul-
taneously obtaining an outward movement of the other
valve stem and vice versa, whereby there is a
reciprocating motion available for each valve member
and at least two positions available for each of the valve
members.

A preferred valve design makes use of spring blasmg
means in combination with the valve members, or with
the operating member which will engage the stems
from each of the valve members whereby each of the
valve members will be normally urged into a “‘neutral™
position, i.e., a position for each valve member where
there is a resulting blocking of fluid flow in all
passageways of the valve unit. As will hereinafter be set
forth more fully, spring members may be utilized inter-
nally within the valve body so as to contact the valve
members themselves or there may be spring means at-
tachable to the valve operating member or to the exter-
nal portions of the valve stems so that each valve
member is urged into a desired intermediate or neutral
position.

It is a feature of the internal design of the valve unit
to have the inward travel of the innermost section. of
each valve member be such that it can pass into an en-
larged cross-sectional area or into a zone opposing a
fluid inlet passageway whereby there can be fluid flow
around the innermost portion of the valve member and
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reach at least a partial section of the valve cylinder por-
tion to in turn reach a transverse passageway or be
capable of reaching a venting passageway. Thus, air or
other fluid can be permitted to flow into one port and
passageway and reach the other passageway and port
for flow through the valving unit or alternatively, by a
reverse operation of valve positionings there can be a
reverse flow through the valving unit such that fluid can
enter the valve body from what was previously an *‘out-
let” port and reach a venting passageway.

Reference to the accompanying drawing and the fol-
lowing description thereof will serve to illustrate the
operation and advantages of the present special form of
self-closing, three-way valving unit, as well as point out
modifications in design and construction that may be
provided.

FIG. 1 of the drawing is a sectional elevational view
of one form of valving unit indicating the special ar-
rangement of piston-like seal sections for the valve
members and an arrangement of passageways whereby
fluid flow is precluded through the unit when each
valve member is in a neutral or intermediate position
with respect to the range of its reciprocating travel.

FIGS. 2 and 3 indicate the optional positions for the
valve members within the body of the valving unit as
provided by a pivoted lever form of valve operating
member, whereby fluid flow may be permitted inwardly
through one port and outwardly from the other or op-
tionally fluid flow is blocked in one passageway but
permitted to be vented from the other passageway and
from the valve body.

FIG. 4 of the drawing is a diagrammatic sectional

elevational view indicating a modified construction for
the valving unit where inlet and outlet port means to
the interior of the cylinder portions of the valve body
are other than in axial alignment therewith and spring
biasing means are provided externally of the valve
body. :
Referring now particularly to FIG. 1 of the drawing,
there is indicated a valve body section 1 provided with
a removable end portion 2 and with internal valve
cylinder portions 3 and 4. In this embodiment, the
valve cylinder portions 3 and 4 are parallel with one
another and have axially extending passageway por-
tions 5 and 6 leading respectively to end ports 7 and 8.
The latter are indicated as being internally threaded so
as to provide for the connection of a pipe, conduit or a
tube connecting fitting. In addition, there is provided a
transverse passageway 9 which will connect between an
intermediate zone of the cylinder portion 3 and the
passageway 6 or port 8 whereby there can be fluid flow
from one port to the other subject to valve positioning.

As indicated in the drawing, one cylinder portion,
such as 3, will be of a greater length than the other
cylinder portion so as to accommodate a valve member
having longitudinally spaced apart fluid sealing sec-
tions. In other words, within the cylinder portion 3, the
valving member has an inner piston-form seal section
10 and an outer piston-form section 11. Each section is
attached to a longitudinal valve stem 12 such that there
is thus provided a spacing 13 between the piston sec-
tions 10 and 11 which can straddle the juncture of
transverse passageway 9 with cylinder 3. In addition,
fluid can flow around the innermost piston section 10
and into the transverse passageway 9 when the valve
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member is operated inwardly to have such piston sec-
tion 10 out of cylinder 3 and within the enlarged cross-
sectional area provided by passageway 5.

Exteriorly of the valve body 1 and end section 2,
there is provided a post or clevis means 14 with a pin or
shaft means 15 supporting a valve operating member
16. The latter may have various shapes or configura-
tions but in a simplified form will have a lever form of
projection 17 available for being thumb and finger
gripped by a valve operator and laterally projecting
arm portions 18 and 19. Thus, there is an arm portion
18 available for contact or a linked engagement with
valve stem member 12 that in turn connects to piston
sections 10 and 11 while arm section 19 is available for
linkage or engagement with the stem member 21 for
piston-like valve member 20 in cylinder portion 4.

In a preferred construction, where the valve operat-
ing member 16 is normally retained automatically in a
“neutral” position (as shown in FIG. 1) so that all valve
passageways are blocked, there will be spring biasing
means to hold the valve members in intermediate posi-
tions with respect to their possible sliding movements
in valve body, and at the same time hold the operating
member 16 in a normally *‘off”” or neutral position. One
form of spring biasing provides a compression spring
member 22 in the passageway 5 from fluid port 7 in a
position that is between the inner face of piston
member 10 and a support ring 23. Similarly, there is a
compression spring 24 provided in passageway 6
between the inner face of piston member 20 and a sup-
port ring 25. The compression springs 22 and 24 are
sized to each supply a substantially equal compressive
force against its adjacent piston member and in turn
maintain the control lever 17 in a centered or “‘neutral”’
position. Thus, it will be seen that fluid flow into port 7
will be blocked from reaching transverse passageway 9
by the sealing action of inner piston member 10 within
the cylinder portion 3. Also, fluid flow or any fluid
pressure entering port 8 is blocked from cylinder por-
tion 4 and vent outlet 26 by the positioning of the
piston-like valve member 20 in such cylinder portion,
while, at the same time, there is blockage of flow
through cylinder portion 3 from passageway 9 by virtue
of fluid flow being trapped within spaced-apart zone 13
between piston sections 10 and 11.

With reference to FIG. 2 of the drawing, there is in-
dicated the inward movement of piston sections 10 and
11 by virtue of the operating lever 16 being depressed
against stem 12, as shown, whereby there may be a
resulting inward flow of fluid around piston member 10
in channel 5 and into a section of cylinder portion 3 to
in turn reach passageways 9 and 6 as well as port 8. It
should also be noted that when the valve members are
in this position the outermost piston section 11
precludes fluid flow entirely through cylinder portion 3
and around valve stem 12 at the end member 2 while,
at the same time, piston member 20 in cylinder portion
4 remains in a blocking position to preclude fluid flow
outwardly from the cylinder portion 3 around stem por-
tion 21. As a result, a valve unit having its internal valve
members in the positions indicated by FIG. 2 can be of
advantage in permitting air or other fluid, from a
source connecting with port 7, to be channeled to an
outlet port 8 and into a receiving zone. It is, however,
not intended to limit the use of the present improved
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valving unit to any one particular direction of fluid flow
therethrough since, conversely, air or other fluid could
flow into port 8 and outwardly from port 7.

With reference to FIG. 3 of the drawing, there is in-
dicated the reverse or opposing movement of operating
lever 16 as compared to FIG. 2, such that valve stem 21
is pushed inwardly along with piston-like valve member
20, such that the latter leaves the inner end of cylinder
portion 4 and enters the slightly enlarged passageway

zone 6 to permit fluid flow therearound and into
cylinder portion 4, whereby fluid may be vented
around stem member 21 or through vent means 26 in
end section 2. At the same time, it will be noted that
valve stem 12 is caused to move outwardly from the
valve body 1 along with outward movements of piston-
like sections 10 and 11 within cylinder portion 3; how-
ever, by virtue of the spaced zone 13 between the sec-
tions 10 and 11 and the straddling of the juncture of
passageway 9 there is precluded any passage of fluid
through or outwardly from such cylinder portion 3. As

20

a result, and as diagrammatically indicated, there isno

fluid flow into or outwardly from port 7 of the valve
body which is in communication with cylinder portion
3, but' there is permitted an inward flow of fluid into
port means 8 and through passageway 6 to reach
cylinder portion 4 and then be vented by way of ex-
haust port or opening 26. :

In the valve positionings for FIG. 3, there is an ex-
pansion of spring member 22 and a compression of
spring member 24 which is the reverse of that indicated
in FIG. 2 such that upon a release of the operating lever
means 16 there will be a normalizing of the spring
members such that they will reach the neutral opposing
positions as best shown in FIG. 1 of the drawing.

It will be obvious that the present improved form of
valve construction, with its three-way operations, can
provide many commercial uses such as, for example,

the adjustment of an air flow into and out from an in--

flatable cushion or other support member. More
specifically, where it is desired to inflate a cushion or

other receiving member, the operating member 16 and

the connecting valve means can be moved or posi-
" tioned such that they are in the arrangement of FIG. 2
whereby air can flow from a supply source to the
cushion. When the desired amount of air is provided in
the cushion or other member to be inflated, there will
be the release of the operating lever 16 and an auto-
matic self-closing of the internal valve members by vir-
tue of their reaching an intermediate position with
respect to their possible sliding reciprocal motions and
the neutral position of FIG. 1 is attained. Alternatively,
by effecting the opposite adjustment of lever means 16,
there will be permiitted a flow from the means connect-
ing to port 8 such that air will reverse its previous
direction of flow and enter the valve body 1 to flow
around the valve section 20 into the cylinder portion 4
such that there is a venting of air from valve body at
vent means 26. During this latter flow, there is
blockage of flow from passageway 9 at cylinder portion
3 so that air is neither taken from nor returned to the
source connective with port 7.

In FIG. 4 of the drawing, there is shown a valve body
1’ having an internal cylinder section 3’ connective
with a side port 7' such that there is no axial
passageway extending longitudinally through the entire
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body 1' as compared to FIGS. 1, 2 and 3. Similarly, the
parallel cylinder portion 4’ is not provided with an axi-
ally extended passageway but there is provided a side
passageway or communication to a side port 8’ from its
inner extremity. The valve members for each of the
cylinder portions 3’ and 4’ may be of a construction
similar to that shown in the other Figures of the draw-
ing whereby there are piston-like fluid sealing sections
11’ and 10’ spaced apart in a manner capable of strad-
dling the juncture of passageway 9’ with cylinder por-
tion 3’ and a piston section 20’ for cylinder 4'. In addi-
tion, it will be noted that the inner piston-like section
10’ is capable of being moved within cylinder portion
3' to oppose port means 7' whereby there may be fluid
flow therearound and into the intermediate section of
cylinder portion 3' and thence into transverse
passageway 9’ to reach port means 8'. Conversely, in 2
reverse operation, the piston member 20’ in cylinder
portion 4’ can be depréssed or moved inwardly to op-
pose the port means 8’ whereby fluid flow can enter the
cylinder opening and pass around piston member 20’ to
reach the other extremity and vent means 26’. This
latter operation is provided by lever means 16’ being
moved such that arm portion 19’ is pushed
downwardly. :

It will also be noted in the embodiment of FIG. 4 that
spring bias means is provided by spaced compression
springs 27 and 28 that are external of the valve body 1’
and directly in contact with the arm portion 18’ and 19’
of operating lever means 16’. Again, in a referred em-
bodiment, the spring biasing means 27 and 28 will be
sized and adjusted to effect leveling or equalizing with
respect to the position of lever means 16’ so that the
valve stems and valve members engaged with the
respective arms 18’ and 19’ will be returned to inter-
mediate positions in their respective cylinders and
there is a blockage of all fluid flow through the valving
unit, and a resulting *“self-closing”” with respect to fluid
flow in the valving unit.

As a variation to the design and arrangement of FIG.

- 4, there may be a positioning of the compression
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springs 27 and 28 around the stem members 12’ and
21’ in lieu of the positioning shown. In other words, it is
not intended to limit the present embodiment to any
one type of spring, or spring locationing, inasmuch as in
still another arrangement, there may be the use of ten-
sion springs connecting with the arm portions of the
lever means 16’ to accomplish the same equivalent
form of spring biasing as supplied by the compression
spring action. Spring biased pins or detent means may
also be used to advantage for holding the desired posi-
tions for the valve operating lever means and the valves
themselves. It may be still further noted that various
types or forms of piston members may be utilized
within the cylinder portions of the valve body and it is
not intended to limit the valve constructions to the sim-
plified embodiments shown as 10’, 11’ and 2¢'. For in-
stance, dual pistons, or dual O-rings can be used for
each valve section in lieu of the single piston sections.
In addition, still other modifications as to arrangement

.and detail will be obvious to those skilled in the art of

valve construction.

1 claim as my invention: ,

1. A three-way valve unit which comprises in com-
bination, a valve body with a pair of paraliel spaced
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apart cylinder portions each adapted to accommodate
a slidably movable valve member therein, a first sliding
valve member in a first cylinder portion having cylinder
sealing means thereon, and a second valve member in
the second cylinder portion having two axially spaced
apart sealing means thereon to provide at least a par-
tially unobstructed space therebetween, a fluid port
and fluid inlet passageway means into each cylinder
portion, an internal transverse passageway in said valve
body interconnecting said cylinder portions and said
space between said cylinder sealing means of said
second cylinder portion, whereby such space between
the spaced apart cylinder means of said second valve
member is sized to straddle the opening of said trans-
verse passageway into said first cylinder portion, said
first cylinder portion having a vent means in said valve
body on the side of said valve member opposite its
respective fluid port leading thereto to permit fluid
flow through said body, a valve stem from each valve
member extending outwardly from said valve body, a
valve operating member movably connected with said
valve body, one portion of said valve operating member
engaging one valve stem and another portion thereof
engaging the other of said valve stems whereby each
stem and valve member may be selectively pushed in-
wardly while actuating the other oppositely, at least
one of said fluid sealing means being moved respon-
sively to said valve stem movement to permit selective
fluid flow therearound from said fluid port and inlet
passageway means and through at least a portion of
such cylinder portion and through the valve body, and
means for effecting a biased retention of said operating
member in neutral position, thus to maintain said valve
unit in normally closed position when non-actuated.

2. The three-way unit of claim 1 further charac-
terized in that said means to maintain said valve unit in
normally closed position comprises spring means
linked to said valve members and to said operating
member whereby each such valve member in its
respective cylinder portion is normally urged to an in-
termediate position and to a resulting blocking of fluid
flow in all passageways.

3. The three-way valve unit of claim 1 further
characterized in that each of the cylinder portions have
a limited length herein and there is an increased inter-
nal cross-sectional area for each passageway adjacent
the inner end portion for each cylindrical portion,
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whereby the inward movement of a piston-like sealing
section for a valve member will reach such area and
fluid flow can pass therearound into at least a portion
of a cylinder portion for flow through the valve body.

4. The three-way unit of claim 1 further charac-
terized in that each of said spaced apart cylindrical por-
tions within the valve body is in axial alignment with
the other and the fluid inlet passageway means adjacent
a cylinder portion is, in each instance, of slightly larger
cross-sectional area than said cylinder portion,
whereby a piston-like section of the valve member may
be moved inwardly into said passageway means to per-
mit flow therearound and into at least a part of the
cylinder portion.

5. The three-way valve unit of claim 4 still further

. characterized in that spring biasing means are provided

in each of the axially aligned passageway means to pro-

vide spring compressive f(gc,es against the inner faces
of the vafve members and in turn provide opposing

forces that will maintain said valve members in nor-
mally neutral positions at intermediate points within
the zones of their reciprocating travel.

6. The three-way valve unit of claim 4 further
characterized in that said spring biasing means is pro-
vided externally from the valve body and in association
with the valve operating member to effect the position-
ing of the latter in an intermediate position, whereby
the valve stem and valve members are in turn retained
in normally closed intermediate positions.

7. The three-way valve unit of claim 1 further
characterized in that the inlet fluid passageway means
to each of the respective cylinder portions within the
valve body connects with an interior side portion
thereof at a zone opposing thesinnermost travel of the
piston-like fluid sealing section for each valve member,
whereby fluid flow may pass around said piston-like
sealing sections when the latter are moved inwardly to
their innermost positions.

8. The three-way valve unit of claim 1 further
characterized in that said valve operating member is
pivotally and rockably connected to said valve body
between said valve stems and has projecting and oppos-
ing arm portions to engage said stems, whereby the
valve stems will be caused to move in opposite
directions upon the actuation of said operating
member.

* * * * *



