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UNITED STATES PATENT OFFICE 
2,542,279 

FLUID CONTROL DEVICE 

Leslie A. Kempton, Chicago, Ill., assignor to The 
Dole Valve Company, Chicago, Ill., a corpora 
tion of Illinois 

Application April 6, 1945, Seria No. 586,997 
(C. 13-44) 9 Claims. 

The present invention relates to improvements 
in fluid flow control devices. More particularly, 
it is concerned with a form of fluid flow control 
device for selectively delivering a mixed fluid 
at a plurality of predetermined temperatures 
and for maintaining a uniform rate of flow 
through said device for each of several varying 
conditions. 
In many fluid systems, such as the fluid system 

of an automatic Washing machine, it is desir 
able to provide water of different temperatures 
and in different quantities for each individual 
stage in the cycle of operations of Such ma 
chines. Thus, it is desirable to supply hot Wa 
ter for the Washing steps and Water of Somewhat 
lower temperatures for the one or more rinsing 
operations and the like which follow the wash 
ing step. It is essential in such operations to 
conserve water and particularly hot water as 
much as possible. 
In the course of the cycle of operations of an 

automatic washing machine, the tub of the ma 
chine is filled with hot water for the initial wash 
ing step to which soap or other suitable de 
tergents are added. At the conclusion of the 
washing step, the washing water is drained or 
pumped from the tub in preparation for the 
rinsing step or steps to follow. The removal of 
the suds filled washing water from the tub fre 
quently results in a formation of Suds in the 
perforated basket carrying the articles to be 
laundered and is occasionally referred to as "suds 
lock.' . 
This formation or suds lock prevents proper 

drainage of the water from the machine. The 
collection of Suds can be effectively broken up 
and removed by the introduction of additional 
water to the tub and the basket of the Washi 
ing machine. To accomplish this Water is Sup 
plied from the mixer valve which is employed in 
Supplying water to the tub for the Several Wash 
ing and rinsing steps. 
Inasmuch as the introduction of water to th 

tub for the purpose of breaking up the Suds lock 
takes place during the time when the drain Out 
let of the Washing machine or the outlet pump 
is open and operating, the water merely flows 
through the machine. It will be understood that 
if this rinse water is put into the tub at the reg 
ular rate of flow of the valve unit Supplying the 
wash water or rinse water to the tub a great deal 
of water will be employed and unnecessarily 
Wasted. 

It is, therefore, an object of the present in 
vention to provide a form of fluid flow control 
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device which is not only capable of supplying 
water of at least two different temperatures for 
use in the Several stages of operation of an 
automatic Washing machine but also to provide 
flow control means which will permit the intro 
duction of a small quantity of low temperature 
water for a rinsing step employed in obviating 
the occurrence of suds lock, 
More particularly, it is an object of this in 

vention to provide a novel form of fluid flow con 
trol device capable of accomplishing the purposes 
hereinabove outlined. 

It is a further object of the present invention 
to provide a single compact fluid flow control 
device for use with an arrangement having a 
pair of automatic temperature control mixing 
valves both of which are supplied from a com 
mon hot fluid duct and a common cold fluid duct 
and controlling the flow of such fluid so as to 
maintain a constant flow of the desired pro 
portion for each individual operation of the de 
vice with which the unit is associated thereby 
effecting a material saving in the quantity of 
fluid required for each operation. 
Another and still further object of the present 

invention is to provide for use with a pair of 
automatic temperature control mixing valves 
having different temperature setting, a novel 
fluid control unit including one shut-off valve 
for each mixing valve, an additional shut-off 
valve for controlling a by-pass from one of Said 
mixing valves and constant flow maintaining de 
vices for each of Said shut-off valves. 
Another object of the present invention is to 

provide valve means for handling fluid embody 
ing a plurality of shut-off valves for controlling 
the admission of fluid to a common paSSage de 
fining unitary casing interconnecting the Sev 
eral shut-off valves and a by-pass connection ex 
tending between two adjacent shut-off valves to 
interconnect the same independently of the com 
InOn paSSage. 

It is a still further object of the present in 
vention to provide for use with an automatic 
temperature control mixer valve having an Out 
et, a flow control device comprising a flow Con 
trol means in the outlet, a second flow control 
means, a by-pass from the first flow control 
means to the second flow control means, and a 
member defining a common Outlet and intercon 
necting both of the fioW control means With the 
common outlet. 
The novel features which I believe to be char 

acteristic of my invention are set forth with 
particularity in the appended claims. My in 
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vention itself, however, both as to its organiza 
tion and manner of construction, together with 
further objects and advantages thereof, may 
best be understood by reference to the accom 
panying drawings, in which: 

Figure 1 is an elevation of a fluid flow control 
device embodying the novel teachings of the 
present invention and having parts broken away 
and in section to illustrate its construction; 
Figure 2 is an end view of the flow control 

device of Figure 1 with parts in section and 
broken away; 

Figure 3 is a plan view of the fluid flow control 
device of Figure 1 with a part of the apparatus 
illustrated in Section; and 
Figure 4 is a horizontal section taken along 

the line IV-W in Figure 1. 
It will be apparent from Figures 1 to 3, inclu 

sive, that the fluid flow control device or valve 
unit 0 which best illustrates the teachings of the 
present invention embodies a dual automatic tem 
perature control mixer valve comprising indi 
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vidual units 2 and 3 together with a plurality 
of shut-off valves f4, 5 and 6. The valve unit 
f0, although it may be employed in the handling 
of any form of fluid, is advantageously employed 
in supplying mixed water of different tempera 
tures to an automatic washing machine or the 
like. 
The dual mixer valve has a casing 7 pro 

vided with a single pair of bosses f8 and 9 to 
which Suitable Supply conduits for hot and cold 
water respectively may be detachably connected. 
The besses 8 and 9 are connected with inlet 
chambers 20 and 2, respectively, of the unit 3 
of the dual mixer valve as seen in Figure 2 
of the drawings. Suitable check valves such, for 
example, as the check valve assemblies 22 indi 
cated in Figure 3 are provided to prevent cross 
flow of the water from one to the other of the 
units 2 or 3 of the dual mixer valve if when 
One of Said units is delivering mixed water and 
the other is shut off. Substantially identical in 
let chambers 20a and 2d (the latter not being 
shown) are found in the corresponding unit 2 of 
the dual mixer valve as will be apparent from 
Figure 3. v 
The inlet chambers 20 and 2 of the unit 3 

connect with a mixing chamber 23 through the 
ports 24 and 25, respectively. The flow of hot 
and cold water from the ports 24 and 25, respec 
tively, is controlled by means of a piston 26 which 
is reciprocably mounted therebetween. The pis 
ton 26 is provided with tapered portions 27 and 
28 registering generally with said ports 24 and 25, 
respectively, but never completely closing the 
ports. The piston 26 is actuated toward one 
extremity of its reciprocatory pass by a suitable 
thermostatic power element 29 which reacts to 
variations in the temperature of the mixed hot 
and cold Water supplies introduced to the mixing 
chamber 23 in a portion of which said power ele 
ment is disposed. 
The pistOn 26 has a compression spring 30 dis 

posed at the end thereof opposite the power ele 
ment 29 to exert thereon a force which will op 
pose the action of the power element and keep 
the piston at all times in contact therewith. The 
power element 29 is mounted in the lower portion 
of the mixing chamber 23 and is supported in 
operating relation to the piston 26 by a cup mem 
ber 3. The cup member 3 is provided with a 
cover 32 and both said cup member and said 
cover are apertured to direct the passage of the 
mixed water from the mixing chamber 23 along 
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the Wall members. 

4. 
the power element 29 and thence through the out 
let connection. 33. 
The cup member 3 is disposed internally of 

the casing 7 and is supported therein adjacent 
the bottom of the mixing chamber 23 by means 
of a ring 34 which is threaded or otherwise suit 
ably fixed in place therein. An end of the power 
element 29 extends through the base of the cup 
member 3 and the ring 34 for contact with an 
end of the piston 35 slidably supported in the 
bore of a thimble or plug 38 secured in the open 
lowermost end of the casing 7. The piston 35 
has a snap ring 36 or other suitable means for 
limiting the endwise movement of the piston 35 
within the plug 38 and is backed by a compres 
sion spring 37. This assembly embodying the 
piston 35 provides a safety feature which enables 
the action of the power element 29 to be absorbed 
if for any reason it should exceed such bounds 
as are necessary in the actuation of the piston 
26 for regulating the flow of the water through 
the ports 24 and 25 into the mixing chamber 32. 

It will be understocd that the unit 2 of the 
dual mixer valve has corresponding parts or 
elements to those just described in connection 
with the unit 3 illustrated in detail in Figure 2 
of the drawings. The corresponding parts of the 
unit 2 bear similar reference numerals for the 
purpose of simplification. 
A suitable connecting means 40 preferably of 

One piece construction is adapted to support and 
connect together in operating relation a plurality 
of shut-off valves or other suitable means em 
ployed in the control of the delivery of mixed 
water from the dual mixer valve f. In this case, 
the connecting means 40 supports the shut-off 
valves 4, 5 and 6 and defines a common pas 
Sage 4f extending therethrough for directing the 
mixed water from the dual mixer valve to a . 
common outet 42 as indicated in Figure 4 of the 
drawings. The connecting means 40 embodies 
the open-ended generally cylindrical portions 43, 
44 and 45 for accommodating the shut-off valves 
4, 5 and 6, respectively. 
Each of said cylindrical portions 43, 44 and 45 

has a respective wall member 46, 47, 48 mounted 
on one of the open ends of said cylindrical por 
tions. The wall members 46, 47, 48 are secured in 
place as by means of a plurality of plug members 
49 each of which is inserted in the remaining 
Open end of the respective cylindrical portions 
43, 44, 45 and is adapted to be threaded into 

Suitable gaskets and sealing 
means are employed in sealing the several joints 

5 between the parts. 
The wall member 48 as will be seen from Figure 

2 of the drawings is connected to the outlet con 
nection for the unit 2 of the dual mixer valve 
f. The wall member 48 has an internal well 
49' in which is disposed the port 50 having a 
collar like seat 5 for the flexible diaphragm 52 
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which serves to control the flow of fluid through 
the port 50. The diaphragm 52, which may be 
fabricated of rubber, artificial rubber, neoprene 
or other similar material, has a plurality of aper 
tures 53 extending therethrough and surrounding 
the centrally disposed insert 54 defining a passage 
55 which is adapted to extend into the end of 
the port 50 adjacent the seat 5. 
The diaphragm 52 is provided with a peripheral 

bead 56 which is secured in place as by means 
of the cap 5 threaded into the uppermost end 
of the wall member 48 against a suitable shoulder 
or the like cut into or formed on the wall of 
the well 49'. A suitable solenoid 58 is mounted 
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externally of the wall member 48 on the cap 
5 in such fashion that its reciprocable core 59 
which is provided with a tapered or cone-shaped 
end portion 60 thereon will upon energizing and 
deenergizing of Said Solenoid open and close the 
passage 55 to interconnect the chamber 6 formed 
above the flexible diaphragm 52 with the port 50. 

It will be understood from Figure 2 of the 
drawings that when mixed Water is passed 
through the outlet connection 33 into the well 
49' of the wall member 48, a portion will pass 
through the apertures 53 to the upper side of 
the diaphragm 52 when the tapered end portion 
60 of the core 59 closes the passage 55 through 
Said diaphragm or when the solenoid 58 is de 
energized. The diaphragm 52 will thus be in 
contact with the seat 5 and the port 50 will be 
closed to the passage of the mixed water intro 
duced to the Well 49'. When the Solenoid 58 is 
energized and the core 59 is retracted the tapered 
portion 60 is removed from contact with the pas 
Sage 55 through the diaphragm 52 and permits 
the Water entrapped in the chamber 6 to flow 
through the passage 55 and the port 50 into the 
cylindrical portion of the connecting member 40. 
In So doing, a pressure differential is set up 
across the diaphragm 52 and thereafter the mixed 
water entering the well 49' will be enabled to 
raise the diaphragm 52 off the seat 5 to permit 
said water to pass through the port 50. 
The shut-off valve units 4 and 5 are general 

ly similar in their construction to the unit 6 
hereinabove described in detail. Thus, corre 
sponding parts of the shut-off valve units 4 and 
5 bear corresponding reference numerals to 

those applied to the same parts in the shut-off 
valve unit 6. The only difference in the several 
shut-Off wave units of the fluid flow control de 
vice O of the present invention lies in the fact 
that the wall member 6 associated with shut 
off valve f4 and the wall member 47 of the shut 
of valve 5 are provided with a by-pass coupling 
63 which interconnects the respective wells 49' 
of Said wall members 46 and 47 so as to com 
municate the well 49' of the wall member 46 
with the mixer valve 2 of the dual mixer wave 
unit . Thus, mixed water from the unit 2 of 
the dual mixer valve may be supplied to the 
shut-off valve unit 4 irrespective of whether 
or, not the shut-off valve 5 is open. 

Each of the plug members 49 employed in 
securing the wall members 46, 47 and 48 in place 
on their respective cylindrical portions 43, 44 and 
45 on the connecting means 40 is provided with 
an axially extending bore 64 therein connecting 
with cross bores 65 and 66 which register with 
the interior of each of said cylindrical portions. 
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The cross bores 65 and 66 are interconnected at . 
their ends by the annular passage 67 extending 
above the outer periphery of the plug 49. A 
generally cylindrical insert 68 is press-fit or 
otherwise suitably secured in the counterbore 69 
adjacent the end of the plug member 49 which 
engages the wall member 48 as seen in Figure 2 
of the drawings. 
The insert 68 forms adjacent one end thereof 

a Support for a flexible washer 70. The centrally 
disposed aperture extending to the washer 70 
is preferably of a cross-sectional diameter which 
is Smaller than that of the port 50 adjacent which 
it is disposed. On the opposite side of the washer 
70 from the port 50 there is provided a tapered 
or substantially funnel-shaped opening of con 
siderably larger cross-section even at its smallest 
end than that of the aperture 7 in the washer 
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70. The washer 70 which is fabricated of rubber, 
artificial rubber or other suitable flexible material 
is adapted to flex with respect to the tapered 
outlet 2 to automatically control or adjust the 
size of the aperture 7 with changes in the pres 
sure of the mixed water passed through the port 
50 in the wall member 48 to maintain a constant 
flow of the mixed water through the bore 64 and 
into the connecting cross bores 65 and 66 in the 
annular passage 6. 
The fluid flow control device O is particularly 

advantageously adapted to use with an automatic 
washing machine in which a suitable timer or 
other sequential operating means is employed to 
energize and deemergize the several solenoids 58 
aSSociated with the shut-off valves 4, 5 and 6 
so as to control the delivery of mixed water of 
varying temperatures and quantities to the tub or 
container in which the washing operations are to 
be performed. For example, the unit 3 of the 
dual mixer valve may be adjusted by the pro 
vision of the propar temperature setting of the 
power element 29 to provide mixed water at a 
temperature of 140 F. Such as is commonly em 
ployed in the Washing operation performed in the 
conventional washing machine. The unit 2 of 
the dual mixer valve may, on the other hand, 
be set to provide mixed water at a tamperature 
of 100 F. Such as may be employed in the rinsing 
operation performed as one of the steps of the 
Washing cycle of an automatic washing machine 
or to be us-d in certain Washing operations as 
well. As indicated in Figure 3 of the drawings 
the shut-off valve 5 is interconnected with the 
unit 2 of the mixer valve as by means of the 
outlet connection 33a, while the shut-off valve 
6 is connected with unit 3 through the con 

nection 33. 
It will be understood, therefore, that in the op 

eration of the automatic washing machine, as 
determined by the timer or other control means 
employed, mixed water of the desired temperature 
will be delivered from the common outlet con 
nection 42 by the operation of the proper shut-off 
valves 5 or 6 depending upon the temperature 
of the water required for the given operation. 
The Washer 70 employed in connection with the 
shut-off valves 5 and 6 will have the same 
size aperture i? so that both units 2 and 3 
of the dual mixer valve will deliver the same 
quantity of mixed Water through the outlet 
connection 42 in the same interval of time. 
At certain times in the operation of the ordi 

nary automatic washing machine, however, it 
is desired to provide a Somewhat lesser quantity 
of water than will be provided by the operation of 
the shut-off valve 5, for example. Thus, when 
the diaphragm 52 is in contact with the seat 5 
in the shut-off valve unit 5 mixed water from 
the unit 2 of the dual mixer valve may pass 
through the outlet connection 33a into the well 
49' in the Wall member 4 of the shut-off valve 
5, thence through the by-pass connection 63 and 

into the well 49' of the wall member 46 associated 
with the shut-off valve 4. The washer Ta as 
Sociated with the shut-off valve 4 has an aper 
ture fa. Which is of considerably Smaller cross 
Section than the washers 70 of the shut-off valves 
5 and 6 so as to deliver a constant quantity of 
mixed Wat.r at a Somewhat lesser constant rate 
of flow from the shut-off Valve 4 to the common 
outlet 42 of the connecting means 40. 
The structure of the fluid flow control device O 

of the present invention embodying the aux 
iliary shut-off valve and by-pass connection is 
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particularly advantageous in that it provides an 
opportunity to introduce a smaller quantity of 
mixed water from one of the units of the dual 
mixer valve to the container of the auto 
matic washing machine, for example, for the per 
formance of a spray rinsing operation immediate 
ly following the washing, step and preceding the 
final rinsing step. - 

It will, of course, be understood that any com 
bination of the component units may be en 
ployed to provide different quantities and tem 
peratures of mixed water afforded by each of the 
shut-off valve units employed singly or in dif 
ferent combinations. Such combined operations, 
however, depend upon the setting of the timer 
or control means which is employed for energiz 
ing and deemergizing the solenoid 58 of the sev 
eral shut-off valves 4, 5 and 6. 

It will, of course, be understood that various 
details of construction may be varied through a 
wide range without departing from the principles 
of this invention and it is, therefore, not the pur 
pose to limit the patent grant-d hereon other 
wise than necessitated by the Scope of the ap 
pended claims. 

I claim as my invention: 
1. Walve means for handling fluid comprising 

a unitary casing having a plurality of open-ended 
chambers joined together to form a common 
passage with a single outlet therefor, a shut-off 
valve having an inlet and an outlit and a well 
portion therein mounted on one end of each 
chamber, said well portion being in communica 
tion with the inlet, a plug member inserted in 
the opposite end of each chamber arranged to 
secure each shut-off valve to each chamber with 
the outlet of tha shut-off vlave in communica 
tion with the chamber, flow control means in 
said plug member for coacting with the shut-off 
valve to maintain a uniform flow of fluid into 
the chamber and thence to the common passage 

ing in each plug member for maintaining a con 
stant flow of fluid therethrough, automatically 
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with which it is connected, and by-pass means 
interconnecting the inlet side of the well portion 
Of One of the shut-off valves with the inlet of 
another of the shut-off valves independently of 
the common passage. 

2. Walve means for handling fluid comprising 

45 

a unitary casing having a plurality of open-ended 
chambers joined together to form a common pas 
sage with a single outlet therefor, a shut-off valve 
having an inlet and outlet therein mounted on 
one end of each chamber, a plug member inserted 
in the opposite end of each chamber arranged to 
Secure each shut-off valve to each chamber with 
the Outlet of the shut-off valve in connuication 
with the chamber, flow control means in said 
plug member for coacting with the shut-off valve 
to maintain a uniform flow of fluid into the cham 
ber and thence to the common passage with which 
it is connected, and a by-pass connection between 
the inlet of one of the shut-off valves and the in 
let of another of the shut-off valves independent 
of the common passage. 

3. Walve means for handling fluid comprising 
a unitary casing having a plurality of open-ended 
chamber portions joined together by integrally 
formed connecting means to form a common pas 
sage having a single Outlet, a Well member having 
an inlet and an outlet and a valve seat therein 
mounted on an end of each chamber, a separate 
plug member for each chamber and arranged to 
secure each well member to each chamber, said 
plug members each having an opening extending 
therethrough interconnecting the chamber and 
the outlet of the well member, means in the Open 
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operable valve means in each well member for en 
gaging the seat therein, and means interconnect 
ing the inlet side of the well associated with one 
of said chambers with the inlet of an adjacent 
well independently of their connections through 
the passage in the Casing. 

4. Valve means for handling fuid comprising a 
unitary casing having a plurality of open-ended 
chamber portions joined together by integrally 
formed connecting means to form a common pas 
Sage having a single outlet, a well member having 
an inlet and an outlet and a valve seat therein 
mounted on an end of each chamber, a flexible 
diaphragm valve in each well member for contact 
with the seat therein to open and close the pas 
Sage of fluid through said well member, a pilot 
valve for controlling the operation of the dia 
phragm, a Solenoid for selectively operating the 
pilot valve, a plug member inserted in the other 
end of each chamber arranged to secure the out 
let of each well member to each chamber, said 
plug member having an opening therein inter 
connecting the chamber and the outlet of the well 
member, means in the Opening in each plug mem 
ber for maintaining a constant flow of fluid there 
through, and a by-pass connection between the 
inlet side of the well associated with one of said 
chambers with the inlet of an adjacent Well. 

5. Connecting means for a fluid flow control 
device embodying a plurality of flow control units, 
said connecting means comprising means defining 
a common enclosed passage, a plurality of open 
ended generally cylindrical portions arranged at 
spaced intervals along the passage defining means, 
a Common Outlet connecting with the passage-de 
fining means, a well member having an inlet and 
an outlet mounted at one of the open ends of each 
cylindrical portion, and a plug member disposed 
at the other open end of each cylindrical portion 
having a part extending through the cylindrical 
portion and arranged to Secure the outlet of each 
well member to an associated cylindrical portion 
in communication therewith. 

6. Connecting means for a fluid flow control 
device embodying a plurality of flow control units, 
said connecting means comprising means defin 
ing a common enclosed passage, a plurality of 
open-ended generally cylindrical portions ar 
ranged at spaced intervals along the passage de 
fining means, a common outlet connecting with 
the passage-defining means, a well member hav 
ing an inlet and an Outlet mounted at one of the 
open ends of each cylindrical portion, a plug 
member disposed at the Other open end of each 
cylindrical portion having a part extending 
through the cylindrical portion and arranged to 
secure the outlet of the well member to said cylin 
drical portion in communication therewith, and 
fluid passage means interconnecting the inlet of 
one well member with the inlet of another well 
member independently of the passage defining 
means. 

7. Walve means for handling fluid comprising 
a unitary casing having at least three open ended 
chambers joined together to form a common pas 
sage with a single Outlet therefor, a shut-off valve 
having a well having an inlet and an outlet, said 
valve being mounted on one end of each chamber, 
a plug member inserted in the opposite end of 
each chamber arranged to secure the shut-off 
valve to said chamber with the outlet of the well 

75 
in communication therewith, means in said plug 
member for coacting with the shut-off valve to 
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maintain a uniform flow of fluid into the cham 
ber and then to the common passage with which 
it is connected, and means interconnecting the 
inlet side of the well of one of the shut-off valves 
with the inlet side of the well of another of the 
shut-off valves independently of the COmnion paS 
Sage. 

8. In a fluid control device, a plurality Cf auto 
matically operated shut-off valves each having a 
well with an inlet and an outlet, a fluid connect 
ing means for said valves comprising a unitary 
fluid passage defining means having a generally 
cylindrical portion at each end thereof and at 
least one such portion disposed between said end 
portions, all of said cylindrical portions being 
open-ended, a common outlet from said passage 
defining means, each well of Said valves being 
mounted at one of the open ends of each cylin 
drical portion in communication therewith, a plug 
member inserted in the other open end of each 
cylindrical portion arranged to secure each shut 
off valve thereto, a metering device in each plug 
member for controlling the volume of fluid intro 
duced to the passage defining means from the well 
member, each well member having a valve seat, 
each shut-off valve having a valve element regis 
tering with an associated valve seat in each well, 
and a separate solenoid operated pilot valve for 
controlling operation of each valve element. 

9. In a fluid control device, a plurality of auto 
matically operated shut-off valves, each having a 
well with an inlet and an outlet, fluid coupling 
means for said valve and comprising an open end 
ed generally cylindrical shaped mounting portion 
for each shut-off valve, coupling portions formed 
integrally with and interconnecting said mount 

10 
ing portions and forming a single passage there 
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between, a common outlet from One of Said Cou 
pling portions, each well member having commu 
nication with a mounting portion, a separate plug 
member extending through each mounting por 
tion and arranged to secure a shut-off valve to 
each mounting portion, means in each plug mem 
ber for controlling the flow of fluid from the shut 
off valve associated therewith through the pas 
sage defined by the coupling portions, and fluid 
passage means interconnecting the inlets of at 
least two of the well members independently of 
said coupling portions. 

LESLE A. KEMPTON. 
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