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Charles J. Manville, Pontiac, Mich., assignor to Manville
Manufacturing Corporatmn, Pontlac, Mich., a corpo-

ration
Application March 29, 1952, Serial No. 279,350

6 Claims. (CL 137—512)

This invention relates to a fluid control valve, and
.prlmanly to a manually operated valve capable of divert-
ing fluid from a source under pressure frcm one ouiiet

ot

10

to another, and at the same time preventmg, the fiuid from

flowing in the reverse direction in event that the pres-
sure at the source drops below the atmospheric pressure
in either of the outlets.

More specifically the invention has to do with a com-
bination water faucet and spray head wherein the fluid
source comprises the usual city water main normally
maintained under predetermined pressure, and one out-

let is in the form of the usual swinging spout and the

other outlet is in the form of a spray head having a hose
connection, and in which hose connection there may be
connected a source of liquid detergent. Such structure,
therefore, comprises a dish washing apparatus wherein
through a combined manual and pressure actuation of
a diverter valve water may be caused to flow through
the swinging spout in the normal manner or diverted
so as to flow through a flexible tube having a spray head
and associated scrubbing brush, the diverted fiow of
water through the spray head being selectively joined with
a flow of detergent from a suitable reservoir for causing
either clear rinsing water to issue from the spray head or
a detergent solution,

In such dish washing apparatus one of the major prob-—
lems has been to meet the city water supply requirements
by providing an unfailing means for preventing back
flow of contaminated water through the spray head and
flexible tube into the city water system in event of a
drop in the water pressure due to any cause such as
would result in a partial vacuum being created in the
line. A further problem is to provide a diverter valve
which will not only prevent such back flow but will react

to the water pressure in a manner to normally direct

flow from the source through the spout, but upon being
manually positioned to direct flow through the spray
head will be maintained in the latter p051t1011 as long as
it is under water pressure even to a minimum degree.
Thus, when the water pressure is turned off by the usual
faucets the diverter valve will be biased to a position to
divert the water through the spout rather than the head,
but upon a minimum of water pressure being admitted
to the valve and the valve once manually moved to its
other position it will be maintained in the latter posi-
tion to divert the water to the spray head, returning to
its normal first position upon the faucets closing off the
water pressure.

The valve structure for effecting the above action and
meeting the problems above mentioned will be more

specifically set forth and described in the specification and

drawings.
The full nature of the invention will be understood

from the accompanying drawings and the following de-
scription and claims:

Fig. 1 is a perspective view of a dlSh washmg appd;atus
embodymg the invention.
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Fig. 2 is a central vertical section through the diverter
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valve of the dish washing apparatus showing it in nor-
mal position for directing water through the usual spout.

Fig. 3 is the same as Fig. 2, showing the eflective
part of the valve positioned for directing water through
the spray head.

Fig. 4 is the same as Fig. 1, showing the effective
portion of the valve positioned to prevent back flow of
water from spray head into the water system.

In- the drawings there is shown a dish washing ap-
paratus including a housing 19 and a pair of hand op-
erated valve handles 11 and 12, one for controlling the
admission of hot water and the other the admission of
coid water. Mounted on the housing there is a discharge
spout or primary outlet 13 through which water may be

diverted by a valve controlled by the exposed valve handle

14. Also shown in Fig. 1 there is a flexible hose or sec-
ondary outlet 15 terminating in a spray head 16 through
a detergent control handle 17, said spray head carrving
a scrubbing brush 18. In the particular apparatus illus-
trated, but not shown herein, the housing contains a de-
tergent reservoir under the cover lid 19 which 1s con-
nected through a separate passage 154 and the hose 15
with the handle 17, the hose 15 having two passages,
the main passage being connected with the water system
through a nipple 20,

The source of city water pressure is introduced through
the hot water line 21 and the cold water line 22, both
lines feeding into a manifold 23 and respectively con-
trolled by the valve handles 11 and 12. Thus the mani-
fold 23, so far as this invention is concerned, becomes
a source of water pressure for diversion either to the
spout 13 or the flexibie hose 15. Mounted in the housing
1% in association with the manifold 23 and extending
diametrically therethrough there is a valve housing hav-
ing a reduced depending portion 24 through which there
1s provided a passage 25. The passage 25 leads to a
valve chamber 26 below the manifold which chamber is
in communication with the fiexible hose and spray head
through the nipple 28 and is closed at its lower end by
cap 27. Slhidably mounted in the valve chamber 26
there 1s a valve head 28 spring biased by the spring 29
mto valve closing position for preventing passage of fluid
between the passage 25 and the nipple 26. When the
fluid is admitied to the passage 25 under pressure it
forces the valve head 28 from its seat against the tension
of spring 29 for passage into the hose and spray head.
However, when the pressure in passage 25 drops below
the pressure exerted by the spring 29 the valve head will
move to closed position and prevent back flow from the
spray head through the hose into said passage. 'There-
fore, the valve head 28 acts as a check valve, normally

-preventing back flow in event of a pressure drop in the

system.

The valve housmg has an enlarged chamber portion
38 extending above the manifold 23. Such enlarged
champer portion is formed with a valve seat 31 in which
there is provided a plurality of ports 32 adapted to be

controlled by a check valve disc 23, said disc being moved

to port open position to admit the fluid from the mani-
fold 23 into the valve housing under pressure of the
ffuid in the manifold as shown in Figs. 2 and 3, but
seating on the seat 31 for closing said ports when the
pressure in the manifold 23 drops below the pressure
1n the housing, which is normally at atmospheric pres-
sure. Thus the disc 33 serves as a second check valve
to prevent back Hlow from the valve housing into the

manifold and water system when for any reason a par-
tlal vacuum is created therein.

‘From the foregoing it will be observed that back flow

1 prevented by two separately and independently acting
ciieck valves, namely valve head 28 and check valve

disc 33. However, it may be observed that in order that
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the check valve disc be rendered effective it must be sub-
ject to air pressure from the spout which is under con-
trol of the diverter valve.,

The diverter valve includes a floating valve head 34
slidabiy mounted um:m a valve stem 35. The lower
. end of the valve stem is proviced with a sleeve having

a head 36 for sustaining tne valve head while permitting
vertical relative movement therebetween. The valve head

34 35 1n ifs uppermost pos:{ti{m on the valve stem when
under norimal water pressurc as shown in Figs. 2 and 3,
but is forced downwardly to its lowermost position as
slmwn in Fig. 4 when the water pressure drops below
atmospheric preasme Thus through the floating action
of the valve head 34 admission of atmospheric pressure
to the cneck valve disc 33 1s assmed upcn a partial
Vacuum develow‘;g in the manifold 23. For maintaining
the whre head 34 in its open position even though the
vaive stemn is raised by the haandle 14, in event of such
pressure drop, there is a stop disc 37 secured upcon the
valve stem between the sleeve 36 and a shoulder portion
of the stem so positioned that it abuts a shoulder in the
downwardly projecting pﬁi‘tl‘}ﬂ 38 of the spout 13. Thus
the stop disc 37 limits ths upward movement of the
valve stem, arresting it in a position so that the valve
head 34 will be removed from its valve seat while sus-
tained by the stem when atmospberic pressure 1s suffi-
cient to force it to its lower posiiion as shown in Fig. 4
The stop disc 37 also provides a fixed seat for the com-
pression spring 3% which surrounds the valve stem for
biasing it tc its normal lowered position.

'The valve head 34 is formed to seat 1n a cup 4@ and
seal the open end of the cup when the valve stem 35 is
biased to its normal valve closing pcsition. The passage
in communication with the cup 48, said cup pro-
viding a second valve seat for the check valve disc 33,
which seat is provided with a pjurah ty of ports 41, Thus
the check valve disc 33 when in ifs upper position shown
in Figs. 2 and 3 will open the poris 32 and close the
ports 41, but when in its lower position as shown in Fig,
4 will close the ports 32 and open the ports 41.

The operation of the control valve may be described
as follows: When the valve handles il are closed there
will be no water pressure in the manifold 23. The c¢heck
valve disc 33 will rest upon the valve seat 31, the valve
lhead 28 will seat and close the lower end of passage 25
and the valve stern 35 will be spring pressed to seat the
valve head 34 upon the cup 42. Upon opening a valve
handle 11 or #2 water under pressure will be admitted
to the manifold 23, pass upwardly through the ports 33,
lilting the disc 33 upwardly and seating it to close the
ports 41, Thus no water is permitted to pass through
he passage 25 to the hose 15, but will flow through the
ips tanding poriion of the valve housing 38, past the stop
disc 37 and out through the spout 13,

When it is desired to divert the water from the spout
ta the hese and spray head the handle 14 is raised against
the tension of spring 3% which will 1ift the valve head 34
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sufficiently close to its seat to be forced inte seating

position against the portion 38 of the spout under pres-
sure of the water 1n the manifold. Thus water 1s pre-
vented from flowing through the spout but is free to flow
mto the cup 49 and through the passage 23, depressing
thie valve nead 28 for permitting the fiow to the hose
and spray head. During this action, as snown in Fig. 3,
the upward surge of the water will still maintain the
heck valve 33 in its clesing position with respect to the
ports 4% and the cup 4§6. In this -:-para'tion there will be
a spap actioa since the raising of the valve head 34 from
the cup will be resisted so that the head will hang on the
valve stem in its lowered position as shown in Fig. 4.
The valve stem can be raised no further because of the
stop disc 37, but the water pressure and velocity of flow
t‘lrowh the valve housing wiil snap the valve head 34

upwardly relative to the valve stem into its closed pOsi-

ticn as shownJn ri1g. 3.
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H a drop in water pressure occurs, suich as to create
« partial vacuum in the manifold 23 and the valve stem
35 i1s in the position shown in Fig. 2, atmospheric pres-
sure through the hose 15 will tend to assist the spring
2% to close valve head 28, already in its closed position,
which will prevent any back flow through the hose. At
the same time atm{)spheric pressure through the spout
13 will force the disc 33 from its upper to its lower posi-

tion, closng off ports 32 whereby no flow will be per-
mitted intd the water systh from either the spout or
th= hose through said ports 32. Thus when the diverter

valve is in the pasltion shown in Fig. 3 with water flow-

ng through the hose when the partial vacuum develops
t1e spring 29 will immediately close the valve head 28
c‘ue to release of water pressure thereon which will pre-
vent back flow through the hose, and atmospheric pres-
SUFC through the spout will force the valve head 34 to
its lower poszt:av on the valve stem as shown in Fig. 4
to admit air pressure into the valve housing which will
in turn force the disc 33 from its upper position shown
in Fiz. 3 to its Jower position shown in Fig. 4 for closing
the ports 32, "

i1 for any reascon the check valve disc 33 fails to func-
tion or is defective, the operator wrﬂ immediately be
nade aware of mch difficulty because there will then
be a flow through both the spout and the hose. View-
g Fig. 2 and eliminating the disc 33, water will flow
through the ports 32 up through the spout, and will
‘%11'11‘11‘1‘&1‘-601 isiy flow through Ucertd 4i imto the passage 25,
opening the valve head 28 to the hose. Since the device
cannot be operated with water flowing thmugn voth the
spoutl and tﬁe spray head, steps will immediately be taken
to correct the condition and replace or repair the valve
disc 33. From the foregmnﬂ' it will be observed that the
structure provides a double check against back flow in
event ot a pressure drop in the water system which
double check is made eﬁcctwe by the diverter valve
which not only contrms the dlversmn of water selectively
as between the spout and the hose, but under any condi-
tion ad L ﬂtmowhar;c pressure to actuate the check

valve 33 i event of pressure drop.

The invention claimed is:

I. In a valve structure, the combination with a mani-
iold connected with a source of water pressure and hav-
1:1;, a primary outlet and a secondary outlet, of a2 valve
housing portion extending acress said manifold provided
with a passage communicating with the secondary oytlet

on one side of the manifold and a valve housing chamber
on the other side of the wa“uf oid, said chamber also com-
‘i”iﬂh&’iiﬂg with the pﬁmary Qm‘.h a check valve biased
m ciose said passage for preventing back flow from the
ccondary outlet while permitting  flow thewthmugh
undzr pressure from said manifold, a diverter valve in
said chamber biased to close said passage and op n the
chamber to said primary outlet, said diverter valve being
manually movabie {0 open said passage and close said
primary outlet, a valve seat interposed between said mani-
fold and chamber Hawng a port therein, an opposed valve
szat spaced therefrom positioned between said chamber
and passage havmrr a p@rt therein, and a check valve disc
movable by differsntiai fuid pIi:S‘SU? = between said valve
seats for closing 1h==‘ laatm port upon greater than atmos-
pheric pressure in said manifold and closing the first
mentioned port upon the pressure in said manifold drop-
ping below atmospheric pressure.

2. In a valve structure, the combination with a mani-
fold cannected with a source of water pressure and
having a primary outle* and a secoundary outlet, of a
valve housing portion provided with a passage com-
municating with the secondary outlet and a valve hous-
ing chamber communicating with the primary outlet, a
check valve biased to close said passage for preventing
back flow from the secondary outlet while permitting

flow therethmuﬁh under pressure from said manifold, a
diverter valve in said chamber movable in one direction
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to close said passage and open the chamber to said pri-
mary outlet and in the other direction to open said pas-
sage and close said primary ocutlet, a valve seat 1nter-

posed between said manifold and chamber having a port

therein, an opposed valve seat spaced therefrom post-

tioned between said chamber and passage having a port

therein, and a check valve disc movable by differential
fluid pressure between said valve seats for closing the
latter port upon greater than atmospheric pressure Iin
said manifold and closing said first mentioned port upon
the pressure in said manifold dropping below atmospheric
pressure.

3. In a valve structure, the combinaticn with a mani-
fold connected with a source of water pressure and hav-
ing a primary outlet and a secondary outlet, of a valve
housing portion provided with a passage communicating
with the secondary outlet and a valve housing chamber
communicating with the primary cutlet, a check valve
biased to close said passage for preventing back flow
from the secondary outlet while permitting flow there-
through under pressure from said manifold, a diverter
valve in said chamber, said valve including a valve stem,
a valve head slidably mounted on said stem, a stop on
said stem for limiting its movement to diverter valve
closed position with said head movable by differential
fluid pressure to close said primary outlet upon the pres-
sure in sald manifold exceeding atmospheric pressure,
and to open said outlet upon atmospheric pressure therein
being greater than the pressure in said manifold, a valve
seat interposed between sald manifold and chamber hav-
ing a port therein, an opposed valve seat spaced there-
from positioned between said chamber and passage hav-
ing a port therein, and a check valve disc movable by

differential fluid pressure between said valve seats for

closing the latter port upon greater than atmospheric
pressure in said manifold and closing said first mentioned
port upon the pressure in said manifold dropping below
atmosplheric pressure. -

4, In a valve structure, the combination with a mani-
fold connected with a source of water pressure and hav-
ing a primary outlet and a secondary outlet, of a valve
housing portion provided with a passage communicating
with the secondary outlet and a valve housing chamber
communicating with the primary outlet, a check valve
biased to close said passage for preventing back flow
from the secondary outlet while permitting flow there-
through under pressure from said manifold, a diverter
valve 1n said chamber movable in one direction to close
said passage and open the chamber to said primary outlet
and in the other direction to open said passage and close
said primary outlet, a cup in said chamber communicating
with said passage and open at the top for seating said
diverter valve, said cup having a valve seat opposed to
its open top and in opposed spaced relation to said first
mentioned valve seat and provided with a port therein,
and a check valve disc slidably guided between the
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valve seat of said cup and satd first mentioned valve seat
to close the port in said cup upon the pressure in said
manifold exceeding atmospheric pressure for effecting
contro! of said passage by said diverter valve, said disc
being movable to close said first mentioned port to pre-
vent back flow into said manifold upon the pressure
therein dropping below the atmospheric pressure in said

‘chamber. -

5. In a valve structure, the combination with a mani-
fold connected with a source of water pressure and having

- a primary outlet and a secondary outlet, of a valve hous-

ing portion provided with a passage communicating with
the secondary outlet and a valve housing chamber com-
municating with the primary outlet, a check valve biased
to close said passage for permitting flow therethrough
to the secondary outlet and preventing back flow, a di-
verter valve in said chamber movable to alternate posi-
tions to open and close respectively the primary and sec-
ondary outlets from said chamber, a valve seat inter-
posed petween said manifold and chamber having a port
therein, an opposed valve seat spaced therefrom posi-
tioned between said chamber and passage having a port
therein, and a check valve disc movable by differential
fluld pressure between said valve seats for closing the
latter port upon greater than atmospheric pressure in
said manifold and closing first mentioned port upon the
pressure in said manifold dropping below atmospheric
pressure. B | |

6. In a valve structure, the combination with a mani-
fold connected with a source of water pressure and hav-
ing a primary outlet and a secondary outlet, of a valve
housing portion provided with a passage communicating
with the secondary outlet and a valve housing chamber
communicating with the primary ocutlet, a diverter valve
in said chamber movable to alternate positions to open
and close respectively the primary and secondary out-
lets, a valve seat interposed between said manifold and
chamber having a port therein, an opposed valve seat
spaced therefrom positioned between said chamber and
passage having a port therein, and a check valve disc
movable by differential fluid pressure between said valve
seats for closing the latter port upon greater than atmos-
pheric pressure in said manifold and closing first men-
tioned port upon the pressure in said manifold dropping
below atmospheric pressure.
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