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4 Claims.

““This invention- relates to - hydraulic‘controls

and more particularly-to hydraulic devices which
are adapted to control the operation of ‘automatic
Washmg :machines, .although certain of the sub-
combinations used in: the cortrol, while possessed
of particular utility when. embodied in a control
for:an -automatic washing._.machine, have wider
utility-and-are-capable of use in other relation-
ships as will.be evident to those skilled in:the art.

. It:is an objéct of.this invention to provide an
imp'rove"d control which is wholly hydraulic: in its
operation exeept that the ‘motor- employed: to
drivethe same:mdy be.of any suitable character
as an-electrie ‘motor, talthouvh a hydrauhc motor
could-be used:if preferred, -

-Another. object of this 1nvent10n is to. prov1de a

hydraullc control for. automatic: washing ma-

chines which may use any suitable source of liquid
under pressure, .as water from:the usual. water
main, for:determining:the beginning and the end
of: each of the steps const1tut1ng the automatlc
cycle of the machine:.~ - -

Another .object of thls mventmn 1s to prov1de
an. improved. control:for automatic washing ma-
chines whereby: .one:or more of ‘the steps in-the
automatic cycle- of the machlne .may be. 1ead11y
omitted.

~.Another: obJect of thls mventmn is to prov1de
an improved.control :as just charactenzed -which
assures:against reverse operation. of the control

Another object of . this invention. is to prov1de
an’ improved control-wherein: each of the steps
of therautomatic cycle:of the machme is-initiated
and terminated by the:use of changes in fluid
pressure, thereby avoiding the complex1ty ‘intro-
duced by solenocid.valves and other electrmal sys-
tems for effecting the control. :

-~ Another object_of this: mventmn is to prov1de
a.confrol-of the-: type Jjust- characterlzed wherein
the several steps of the automatic cycle are under
the control.of a motor-driven pilot valve which
can be readily mampulated to predetermme which
of the steps of the automa’uc cycle of the machine
shall be.performed.:::

:Another object: of th1s 1nvent1on is to prov1de
an improved mixing: valve which may be readily
set so as to predetermme the. temperature of the
mixture, for example that at-which the washmg
is done, so that the Washmg temperature may. be
set to be appropr1ate for the character of the
fabrics being washed.- .

Another obJect of th1s 1nvent1on 1s to prov1de
operated at predetermmed t1mes to adjust the
valve so that fluid can be delivered at, a lower
temperature for predetermmed perxods
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- Another object’ of ~this:invention is to provide
an improved mixing valve wherein the valve is
balanced against variations in and d1ﬁerences
between the: pressures of the. ﬂu1ds being mixed.
Another object of this invention'is to provide
an improved thermostatically controlled mixing
valve for washing machines wherein the mixing
valve, as for example:a.rinsing:period, can, be
operated so that colder rinse. water may ﬂow
through the valve :

a device of the type last charactenzed ‘wherein

.actuation of the mixing valve to perm1t flow of

colder water therethrough is eﬂected automatl-
cally by the use of water pressure.

- Another- object - of this invention 1s to prov1de
an improved pressure operated valve.

Another object of this invention is- to prov1de
an improved control for automatlc Washmg ma-
chines wherein the level of the Water in, the tub
is automatically predetermined.:so as to assure a
certain: water level therein 1rrespect1ve of how
much water may be absorbed by the fabrics bemg
washed.

Another object of this- 1nvent1on is to prov1de
an improved control for automatm Washmg ma-
chines wherein the’ flow of water to the tub is con-
trolled by hydrostatm -pressure . that in turn is
regulated. by-the water Tevel in the tub !

Another obJect of ‘this invention is to provide
an improved hydrostatic control for washing ma-
chines which -assures- that no injury. will.oceur
to the parts even though there may. be wide vari-
ations in the water pressure available for oper-
ating the machine..

Another object of this 1nvent1on is to provide
an improved control for automatic washing ma-
chines which assures against injury to.the ther-
mostatic control even though the temperature of
the water should rise aftér the valve controlled
thereby has reached its seat.

Another object of this mventlon is to provide
a hydraulic control with an improved pilot valve
which not. only. exactly predetermmes the se-
quence of hydrostatic.operation but also effects
rapid transition from stage to stage so as to avoid
the sluggish action incident to a gradual change
in pressure. .

Another ‘object of thlS 1nvent10n is to prov1de
an improved t1m1ng mechamsm ‘which exactly
predetermines the begmnmg and end of ‘the re-
spective steps in the automatic cycle of a ma-
chine and avoids sluggish trans1t10n from one
step to another.

Another object of th1s mventlon is to prov1de

an 1mproved p1lot valve for predetermmmg the
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operation of a plurality of devices actuated by
fluid pressure. :

Another object of this invention is to provide
an improved control utilizing hydrostatic pres-
sure which is composed throughout of parts that
may be readily standardized, that are relatively
inexpensive to manufacture, that are easy to as-
semble and service, and that are certain and
efficient in operation.

Other objects will appear as the description of
the invention proceeds.

The invention is capable of receiving a variety
of mechanical expressions only one of which has
been illustrated on the accompanying drawings,
but it is to be expressly understood that the draw-
ings are for purposes of illustration only, and are
not to be construed as a definition of the limits
of the invention, reference being had to the ap-
pended claims for that purpose.

Referring in detail to the accompanying draw-
ings, wherein the same reference characters are
employed to designate corresponding parts in the
several figures, .

Fig. 1 is a diagrammatic view to illustrate the
component elements of a hydrostatic control em-~
bodying the present invention;

Pig. 2 is an axial section through a preferred
form of automatic mixing valve; :

Fig. 3 is an axial section through a preferred
form of flow control valve; S

Fig. 4 is a plan view of a preferred timing
mechanism;

Fig. 5 is a plan view of the automatic switch.
controlled by said timing mechanism;

Tigs. 6 and 7 are respectively edge and face
views of the cam used in the timing mechanism
of Fig. 4;

Pig. 8§ is an axial section through fhe timing
mechanism of Fig. 4 and the pilot valve associ-
ated therewith; )

Fig. 9 is a perspective view of the casing, with
its fluid connections, for said timing mechanism
and said pilot valve;

Fig. 10 is a perspective view of the cylinder of
said pilot valve removed from its casing;

Fig. 11 is an elevation partly in section of the
motor drive for the timing mechanism;

Fig, 12 is an axial section through a preferred
form of pressure responsive motor unit;

Fig. 13 is an elevation of the cylinder of the 5

pilot valve;

Fig. 14 is an end view of said cylinder;

Fig. 15 is an axial section through said cylin-
der; and

Figs. 16 to 21, inclusive, are sections through
said cylinder on lines (6—I6 to 2{—21, respec-
tively.

Referring first to the diagram of Fig. 1, {0
designates a fragment of a washing machine tub
of any suitable character and construction and
with which may be associated any suitable motor,
suggested diagrammatically by the rectangle S,
for imparting any appropriate motion to the
movable parts which are driven to effect the
washing operation. While any suitable mofor, as
for example a hydraulic motor, may be used, it
will be assumed for the purpose of exemplifying
the present invention that an electric motor is
employed. As this motor and the elements
driven thereby constitute no part of the present
invention, they have not been illustrated in.the
interest of clarity. .

Tub (0 is supplied with water through a suit-
able pipe or passage, & fragment of which is iilus-
trated at 11, after passing through a flow con-
trol valve generally indicated at 12. This valve
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is in turn operated by hydrostatic pressure under
the control of a float valve in or assocated with
the tub and generally indicated at 13. The water
passing through the flow control valve first passes
through a mixing valve generally indicated at {4
and which is supplied with hot and cold water
from any suitable sources through pipes I8 and
18 respectively. The admission of wash waler,
rinse water, ete., to the tub 10, and also the other
steps in the automatic cycle to be performed by
the machine, are automatically controlled
through use of hydrostatic pressure, as here-
inafter explained in detail, under the control of
a pilot valve generally indicated at {7, which in
turn is operated by a timing mechanism gen-
erally indicated at 8. The timing mechanism
also operates the mechanism, here assumed to be
a switch and generally indicated at (9, for start-
ing and stopping the motor 9. The timing mech-
anism and pilot valve are motor driven, and
while as before indicated any suitable motor, such
as a hydraulic motor, may be used, it is here
assumed that the timing mechanism and pilot
valye are driven by an electric motor generally
indicated at 20 under the control of the switch
mechanism generally indicated at 19.

Referring now to Fig. 2, a preferred form of
thermostatically operated and manually adjust-
able mixing valve is shown in detail, but while
the  structure here illustrated is particularly
adapted for use in an automatic washing ma-
chine, the valve disclosed possesses utility in
other applications, and therefore it is to be ex-
pressly understood that it is the intention o pro-
tect the improved valve construction as applica-
ble to various uses as well as a subcombination
of the control here disclosed.

As shown in Fig. 2, the valve includes a casing
25 of any suitable size, construction and material
provided with inlet nipples 26 and 27 respectively
connected in any suitable way to the pipes for
cold and hot water designated 16 and 1§ in
Fig. 1. Each of these inlet nipples is preferably
provided with a filter 28 to prevent scale or other
foreign matter from entering the hydraulic sys-
tem hereinafter described. Any suitable sources
of cold and hot water may be connected with
said nipples 26 and 27 respectively, as the cold
water main of the building and the building’s
system for supplying hot water to various outlets,
as conventionally provided. Nipples (6 and i1
lead to cold and hot water chambers 28 and 38
respectively, and said chambers in turn com-
municate with an intermediate mixing chamber
31 through ports 32 and 33 respectively, provided
in any suitable way, bub here shown as merely
apertures formed in the walls dividing the cham-
bers 29 and 30 from the chamber 3{, although
suitable members providing ported valve seats
may be provided in said apertures if preferred.
To facilitate manufacture the portion of the
casing including the chamber 30 may be made
separate from the portion containing the cham-
ber 29 and the two portions connected in. any
suitable way, with or without interposed pack-
ing, as shown at 31’. Disposed in the chamber
31 for cooperation with the valve ports 32 and
33 is a balanced valve member 34 of any suitable
construction but here shown as provided at its
opposite extremities with beveled seating faces
35 and 36 respectively adapted to cooperate with
the ports 32 and 33 for proportioning the flow of
hot and cold water into the mixing chamber 3.
Mixing chamber 31 communicates through any
suitable passage or passages (not shown) and
formed in the casing 2§ leading to a thermostat
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chamber 31 separated from the cold water cham-
ber 29 by a partition 38. .

Disposed in chamber 37 is a thermostat of any
suitable construction bhut preferably having an ex-
ternal cup-shaped wall 29 having a flanged open
end 40 and here shown as also reduced in di-
ameter at its opposite end 41. End wall 42 of said
cup-shaped wall 38 is provided with an aperture
at- 43, and hermetically sealed to said end wall
around said aperture is an expansible and collaps~
ible corrugated tubular wall or bellows 44. The
movable end wall 45 of said bellows 44 has at-
tached thereto in any suitable way a hollow valve
stem 46 which passes through the aperture 43 and
to which the valve member 34 is attached in any
suitable way. The passage 46’ through said stem
opens at one end into chamber 3% but its op-
posite end is closed by movable end wall 45. Par-
tition 38 has an aperture 47 therein through
which said valve stem extends, and a flexible
wall shown as an expansible and collapsible cor-
rugated tubular wall or bellows 48 has one end
secured in any suitable way to the valve stem 46,
as shown at 49, while its opposite end is secured
in any suitable way to a flanged plate 50 mounted
in a seat surrounding said aperture 41 with in-
terposed packing as shown at 471’. As shown, said
flanged plate 50 is formed to provide a seat 51 in
which is carried a yieldable annular pad 52
against which the end wall 42 of the thermostat is
seated when its flange 40 is mounted on or ad-
jacent the flange 93 of the casing 25, in which
position it is secured in any suitable way, as by
an annular plate 84 that is in turn held in posi-

tion by the flange 55 of a bonnet member 86 &

hereinafter described. Packing §1 may be inter-
posed between the members 53, 54 and 55 as illus-
trated, and said members may be connected to-
gether in any suitable way, as by bolts and nuts,
‘screws, ete., which have been omitted from the
drawing in the interest of simplicity. With the
parts assembled as shown annular plate 54 presses
on the flange 40 of the thermostat, and hence
end wall 42 of the thermostat presses pad 52 onto
its seat 51 and thereby presses flanged plate 50
against packing 471’ so that all leakage of water
between chambers 29 and 37 is prevented. Bel-
lows 48 has the same effective area as valve port
32 so that variations in the cold water pressure

are balanced out. On the other hand the cham- ;

ber inside of the communicating bellows 44 and
48 is in communication with the passage 46’, as
through one or more apertures 48’, so that bellows
48 is subjected on its opposite sides to the pres-
sures of the hot and cold water.
member 34 is balanced against pressure variations
in and pressure differences between the hot and
cold water.

Spaced from the flange 40 of the cup-shaped
wall 39 is an interior flanged member 57 secured
to the wall 39 in any suitable way, and attached
to the inner periphery of said flanged member 57
is an expansible and collapsible corrugated tubu-
lar wall or bellows 58 which extends into the
chamber 59 of the thermostat. The inner side
of the opposite and movable end wall 63 of said
bellows 58 is engaged by but unattached to a
cup-shaped member 61 having an aperture 62.
- Extending through said aperture 62 to slide there-
in is a post 63 having a head €4, while the op-
posite end of said post has attached thereto in
any suitable way a flange 65 providing a spring
seat. A coil spring 67 extends between the flange
65 on said cup-shaped member 61 and spring
seat 69. Spring 67 normally holds the cup-shaped
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member 61 in engagement’ with the head 64 or
the movable end wall 60, but if the pressure in
chamber 59 continues to increase after ‘valve
member 34 has engaged its seat at port 33, the
bellows - 58 may contract; lifting - member 61
against the tension of spring 67, the cup-shaped
member 61 sliding on post 63.: The depth-of.the
depression in member 61 g’ ‘such’ that the head
64 will not be engaged by wall'60 under the maxi-
mum displacement contemplated.

Attached to the annular plate 54 in any suit-
able way is one end of 4n expansible and col-
lapsible corrugated tubular wall or bellows 68
whose opposite end is formed as or attached in
any suitable way to a reentrazit cup-shaped mov-
able wall 69. The end wall 70 of cup-shaped wall
69 engages the flanged member 65 heretofore re-
ferred to, and a coil spring T{ réacts between said
bottom wall T0 and a ‘stationary member 72
formed by or carried on the end wall of the bon-
net member 56 herctofore referred to. Member
12 as shown has an inwardly extending tubular
portion 13 having internal threads 74, and mount-
ed for rectilinear movement in said portion 13
is the threaded enlargement 15 of a stem 76
which has its inner end 17 extending into con-
tact with the end wall 10 of- cup-shaped member
69. Stem T0 is here shéwn as-provided with a
packing gland T8 which may be ‘of any suitable
construction or, if preferred, a packless construe-
tion may be employed instead. Stem 716 extends
outwardly to any suitable distance where is is
provided with any suitable méchanism for moving
the stem in the direction of its axis. 'In the case
of ‘a washing machine this would be a location
where it is easy of access, and the mechanism
for moving the stem 16 in the direction of its axis
may be associated with any suitable indicating
means calibrated in temperature so that by ref-
erence thereto the operator will be able to set
the temperature of the wash water as desired
within the range provided, as. will appear from
the ensuing description. - :

The chamber 19 within thie bonnet member 56
is in communication with s -pipe 80 leading to a
source of pressure fluid foi a purpose to be ex-
plained. = The cup-shaped wall 39 is provided
with one or more apertures'8i in the area be-
tween the flanged member 57 and the flange 40
so as to provide a means of ‘communication be-
tween the chamber 82 interiorly of the bellows 68
and the chamber 3T. Thereby the pressure of the
water in the chamber 37 is transmltted to the
chamber 82 where it acts on cup-shaped member
69 attached to the movable end -of bellows 68
to hold end wall 10 in contact with the end 77
of stem 716. The valve member 34 is preferably
urged toward ifs seat at’ port 32 by’ a suitable
spring 83, here shown as a coil spring reacting
between the valve member 34 and a suitable valve
seat 84 provided in the wall of the hot water
chamber 30. The chamber 59 heretofore referred
to in the thermostat is charged with any suitable
thermosensitive fluid, thé same being preferably
filled- with- 'a suitable *thermosensitive liquid.
Chamber 37 has a suitable outlet nipple.85 lead-
ing therefrom and through which the mixture of
hot and cold water ﬂows from the thermostat
chamber 31.

‘Explaining the operation of the mixing valve
as so far described, cold atid hot water flow re-
spectively into the chambers 29 and 30, and as-
suming that the valve member 34 is.in an inter-
mediate position, the cold and hot water flow
through the ports 32 and- 33 respectively to the
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mixing chamber 31. From chamber 3 the mixed
cold and hot water flows into the chamber 37
where it is in intimate heat interchanging rela~
tionship with the exterior wall 39, 41 of the ther-
mostat. : If desired any suitable bafiling means
may be provided in chamber 3T to assure flow
of the mixture into intimate contact with the
thermostat. Thence the mixture fows from the
chamber 37 through the outlet €5.

Assuming a predetermined setting for the ther-
mostat as hereinafter explained, if the tempera-
ture of the mixture rises above the predetermined
temperature the thermosensitive fluid in chamber
59 expands to contract bellows 44, bellows 58
with its spring 67 being so constructed as to afford
greater opposition to movement under the pres-
sure in the chamber 5% then bellows 44 with its
spring 83. Contraction of bellows 44 causes the
valve stem 46 to move downwardly as viewed in
Fig. 2, decreasing the flow .through port 33 but
increasing the flow through port 3% so as to
restore the temperature of the mixture to its pre-
determined degree. Conversely, if the tempera-
ture of the mixture drops below the predeter-
mined temperature the thermosensitive fluid in
chamber 38 contracts, and spring 83 acts through
the valve member 34 and stem 46 to expand the
bellows 44, moving the valve member 34 to
decrease the flow of cold water through the port
32 and increase the flow of hot water through
the port 33. If the temperature of the mixture
causes the thermostat to engage valve member 34

-with its seat at port 33, further expansion of
chamber 59 by compression of the bellows 44 is
prevented, and if for any reason the temperature
of the mixture should rise thereafter to increase
the pressure in chamber 59, this pressure acting
on the movable end wall 68 of bellows 58 will lift
the cup-shaped member 6{, against the tension
of the spring 67, off of the head 64 until such
time as the temperature decreases sufficiently to
permit the spring 67 to restore engagement be-
tween the cup-shaped member 61 and head 64.
The apertures 81 permit free circulation of the
liquid between the chamber 37 and the chamber
82 interiotly of bellows 68, so that the latter
chamber is full of liquid at the same pressure as
the liguid in the chamber 37. Thereby the mov-
able wall 78 is held by the water pressure against
the end 77 of stem 7§, spring Ti being of such
strength that it yields to assure this engagement.

As is well understood, different fabrics should
he washed at different temperatures. By way of
example, woolen fabries may be washed at a tem-
perature around 90° ., and cotfon goods may be
washed at a temperature around 15¢° F., while
silks, rayon, etc., may be washed at intermediate
temperatures. * In order to set the machine at the
temperature best suited for the fabrics being
washed the thermostatically operated valve so far
described is adjustable within the limits of a pre-
determined range selected to include the lowest
and highest temperatures at which the washing
of different fabrics should be effected. To this
end the stem 16 as heretofore explained is. man-
ually settable by any suitable mechanism so as
to adjust it in the direction of its axis. If stem
16 is moved downwardly as viewed in Fig. 2 the
end wall 76 of cup-shaped member 88 is moved
downwardly, moving the post 63, cup-shaped
member 81 and spring 61, which act as a unit,
downwardly and expanding the bellows 58 by
action against its movable end wall 60. This
tends to contract the chamber 59, but as the
chamber 58 is preferably full of a thermosensitive
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liquid the pressure is transmitted to the movable
end wall 45 of bellows 44 causing the valve mem-

“ber 34 to move downwardly so as to decrease the

flow of hot water through port 32 and increase
the flow of cold water through port 32, thereby
maintaining a lower temperature of the mixture
because valve member 34 will close port 33 when
a lower temperature of the mixture has been
reached. Conversely, movement of the stem 76
upwardly as viewed in Fig. 2 will cause valve
member 34 to approach the port 32 so that a
higher temperature will be maintained because
valve member 34 will not close its port 33 until a
higher temperature has been reached. Thereby,
by a simple manual manipulation of the stem 16,
the temperature of the mixture may be nicely
predetermined to suit the particular fabrics being
washed.

In the case of a washing machine there are one
or more periods during the automatic cycle of
operation during which, in the interest of con-
serving hot water, colder water should be
admitted to the tub for rinsing purposes. To
avoid the necessity of a separate cold water line
leading to the tub with a separate automatically
actuated valve for admitting rinse water to the
tub, the mixing valve as so far described may be
used to perform the operation of admitting rinse
water. If the rinsing is to be performed with
water at the temperature at the lower end of the
range for which the machine is set the thermo-
stat for predetermined periods must be automati-
cally adjusted to maintain the entering water at
its lower temperature. To this end, at predeter-
mined times as hereinafter explained, water
under pressure is admitted to the chamber 79
through pipe 80. Bellows 68 is now subjected on
its opposite sides to the pressure of the water so
that spring 71 is free to expand. This contracts
the bellows 63 moving the end 18 of cup-shaped
member 68 away from the inner end 77 of stem
18 and transmitting its movement through flange
85, post 63 and spring €7, which act as a unit, to
the movable end wall 60 of the bellows 58. As
the chamber 59 is full of liquid, pressure is trans-
mitted therethrough to the movable end wall 45
of bellows 44, whereby the valve member 34 is
moved downwardly as viewed in this figure to its
extreme position as determined by the engage-
ment of the movable wall 78 with the plate 54.
Thereby the water flowing out of the chamber
37 is kept at the lowest temperature of the avail-
able range, and as is apparent this position, if
preferred, could be one in which the hot water
port 33 is entirely closed. As long as the pres-
sure is maintained in chamber 37, the colder
water may thus flow through the outlet 85 to the
tub for rinsing purposes. Therefore chamber 19
with its expansible and collapsible wall 68 func-
tions as a fluid-pressure motor for cperating the
mixing valve as a valve controlling the flow of
rinse water.

The water flowing through the outlet 85 of the
mixing valve, whether wash water or rinse water,
first flows through any suitable passages or pip-
ing to the inlet nipple 99 of a flow control valve
generally indicated at {2 in Fig. 1 and shown in
detail, though scmewhat schematically, in Fig. 3.
As here illustrated the flow control valve includes
a casing 9{ from which extends the outlet ff
heretofore referred to. Associated with the out-
let 1! is any suitable valve seat 92 with which
cooperates a valve member 93 of any suitable con-
struction. Valve member 83 is carried by the
movakle end wall 94 of an expansible and collaps-
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ible chamber 95 whose Deripheral wall is shown
as coniposed of an expansible and collapsible cor-
rugated tubular wall or bellows 96 having ore
end formed as or attached in any suitable way
to.the movable end wall 94 and its opposite end
attached in any suitable way t6 a stationary wall
97, here sliown as constituting the closure for the
end of the casing 91. The movable end wall 84
is provided with.a bleed opening 98 for 4 purpose
to. be explained, so that the interior chamber 95
i In communication through said bleed opening
with the chamber 99 exteriorly of the bellows 96.
Stationary end wall 97 is provided in any suitable
way with a nipple 100 forming a passage through
which the chamber 95 is in communication with
a line leading to a float controlled valve next to
be described. Stationary end wall 97 or nipple
{08 also preferably carries a tubular stop 101 so
as to predetermine the extent to which the bel-
lows 96 may be contracted. )

. Referring now to Fig. 1, a float controlled valve
generally indicated at 13 is mounted in or as-
sociated with the interior of the tub 10 so as to re-
spond to the level of the water therein. Any suit-
able float eonfrolled valve may be used. Asshown,

a float 105 of any suitable construction is con- -
nected fo-a pivoted link 106 whose pivot pin. 107

is mounted in any suitable way, as by a bracket
188, on. a wall 109 in which is a valve port 119.
Cogpperating with said-valve port is a poppet valve
member {4f carried by .the link 106.. The float
valve is preferably enclosed in a-casing 112 which
is so. constructed that the water level may rise
within the same as it rises in the tub while mini-
mizing passage.of -lint or the like into the cham-
ber {13 to interfere with the operation of poppet
valve {{i. Port {10 is connected through any
suitable passages or piping 114 and 115 with the
nipple 160 of the flow control valve, the connection
as shown being through the pilot valve generally
indicated at IT as will be explained hereinafter in
defadl. -, & oo e e o

- To-explain.the operation of the flow control
and float valves, chamber 85, either by reason of
the inherent resiliency of the.bellows 96 or by
reason .of any suitable spring associated with
chamber. 95, -is .normally expanded:to engage
valve member 93 with; its seat 92 so that the port
at 92 is normally closed. When water under
pressure enters the chamber 99 an excess pressure
is built up on the movable end wall 84. The water
entering. the casing 91 through nipple 90 accord-
ingly liffs the valve member 93 and flows out
through outlet (i to the tub (0. During this
period water can pass through the bleed opening
98 into the chamber 95, but as chamber 95 is in
communication through the passages 115 and 114
with the chamber 113 at the float valve, and
therefore with the atmosphere, pressure cannot
be built up in said chamber 95 as long at the float
valve is open. Hence: the differential pressure
acting exteriorly on movable end wall 94 holds
valve mémber 93 open. The water will accord-
ingly continue to flow-into the tub until the pre-

determined level has been reached, and without-

respect to the quantity of water that may be ab-
sorbed by the clothes in the tub. ‘When the pre-
determined - water- level in. the tub -has been
reached, however, float 105 moves link 106 around
its pivot 187 to cause valve member t1} to close

port 110. - Now water entering the bleed opening:

98 into the chamber 95-builds up the pressure in
the " latter .until. the pressure- therein becomes
equalized with the: pressure:in the chamber 99,
whereby the bellows 96, by reason of its inherent
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resiliency or any suitable spring associated there-
with, expands to cause valve member 93 to close
the port at 82 and discontinue the flow of water
from the mixing Vvalve to the tub. Thus the fow
control valve 93 is operatéd by a pressure motor
95 under the control (through the pilot valve %o
be described) of the float operated valve 13.

While the pressure operated valve as deseribed
possesses- marked utility as applied to an auto-
matic washing machine it is apparent that it has
utility in other applications, arid therefore it is
to be expressly understood that it is the intention
to protect the improved valve as applicable to
various uses as well as a subcombination of the
control here disclosed., ’

An automatic washing machine as so far re-
ferred to has an automatic cycle of operation
composed of a plurality of steps or stages carried
out in sequence. - The number of steps may be
varied as apparent to those skilled in the art, but
for the purpose of illustrating the invention it
will be assumed that the sequence. of operation
includes the steps of “start,” “wash,” “first rinse,”
“second rinse,” “third rinse,” “dry,” “fluff,” and
“stop.” This sequence must never be capable of
reversal, but it:is desirable that if the operator
so wishes one or more of the intermediate steps
can be omitted. To this end the hydraulic con-
trol of the present invention is subject to a
manual setting which can never reverse the se-
quence of steps but which can predeterminately
omit intermediate steps, whereupon the succeed-
ing steps of the sequence are performed in proper
order automatically. = . . '

Referring now to Figs. 4 to- 8 inclusive, there is
disclosed a preferred form.of manually settable
timing mechanism associated with g pilot valve
of ‘any suitable. construction for predetermining
the beginning and end of the respective steps or
stages in the sequence of the automatic cycle.
While the timing mechanism and the pilot valve
now to be described are each of particular utility
as appled to an automatic washing machine it is
apparent that each.has utility in other applica-
tions, and therefore it is to be expressly under-
stood that it is the intention to brotect each of
these improved devices as applicable to other uses
as well as a subcombination of the hydraulic con-
trol here disclosed. e

As before noted, said timing mechanism is
motor driven and while any other suitable form of
motor may be employed, an electric motor of any
suitable size and construction is shown at 120 and
has its casing 121 mounted in any suitsble way on
the wall of the timer housing 122, as shown in
Fig. 11. The shaft 123 of ‘motor 120 preferably
has a self-aligning bearing 124 provided in any
suitable way, and said shaft extends through an
opening {25 into the interior of the timer housing
where it is provided with a worm 125. . Worm 12§
is in mesh with'a worm wheel 12T fixed on a stub
shaft 128 which in turn- (see Fig. 8) has fixed
thereon a second worm 129 in mesh with a worm
wheel 130, fixed on stub shaft (31, Stub shaft
131 (see Fig. 4) carries a cam (32 which is.shown
in detail in Figs. 6 and 7 and which is composed
of a disk 1338 that is flat for most of its. circular
extent but has an offset. or.deflected portion 134
extending through an arc.of a few degrees lead-
ing to a free radial edge spaced from: the plane of
the disk. Disk 132 fits rotatably in the inter-
dental spaces of g gear wheel 135; and the offset
134 is spaced from the plane of the- disk 133 by
the width of one tooth on gear- wheel. 135. : Ad-

- justably fixed in any suitable way to the shaft 136
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of the pilot valve to be described, and in adjacency
to gear wheel 1385, is a ratchet wheel 187, having
the same number of teeth as gear wheel 1235, said
teeth being inclined in the direction opposite to
that in which cam 32 drives gear wheel 135, angd
pivotally mounted at 138 on said gear wheel 135 is
a pawl 138 whose tooth 140 is urged into engage-
ment with the teeth of the ratchet wheel by a
suitable spring #4{ attached at its opposite ends
to the pawl and to the gear wheel 138,

Shaft 136 extends through an aperture {42 in
the cover {43 of the timer housing 122, and ex-
tends to any desired Iocation that is conveniently
accessible to the operator where it is provided
with a manually operable knob and indicating
means so that shaft 136 with its ratchet wheel 137
may be rotated manually, in the direction of the
arrow in Fig. 4, to any suitable extent, pawl {39
preventing rotatlon of the shaft 138 in the oppo-
gite direction but slipping over the teeth of the
ratehet wheel 137 when said shaft is rotated in
the direction of the arrow.

Shaft 136 is also shown as provided with the

means for controlling the starting and stopping
of the mators.
are electric the starting and stopping means takes
the form of a cam operated switch. - Referring
particularly to Fig. 5, shaft 136 is shown as pro-
vided with & cam 144 which is circular for the
greater part of its circumference but rises to a
high point followed by a step at {45. Mounted
on any suitable support as the cover plate (43
for the housing 122 is a block 148 which carries
three spring contact elements 147, 148 and (4§
carrying contacts 159, i51 and 152 respectively.
Contact element 149 is in the circuit leading to
the main motor § which operates the washing
mechanism, contact element 148 is in the circuit
of the timing motor 120, and contact element
147 is common to both of said circuits.
. When the machine stops the confact elements
{48 and 149 are ori the high point 145 of the cam
but contact element 14T has dropped down the
step. Wher shaft 136 is rotated manually to the
station designated “Start” cam 144 is rotated in
the direetion of the arrow shown in Fig. 5 to the
position wherein the contact element {48 also
drops down the step, bringing contact {5
engagement with contact 159 and thereby clos-
ing the circuit through the timing motor 28.
The timing motor drives the cam (32 through
the reduction gearing composed of the two worms
and worm wheels, and at each full revolution of
the cam 132 the deflected portion 134 on the disk
133, by cooperation with the teeth on gear wheel
i35, advances the latter by the amount of one
tooth. Cam 104 carried by the shaft 136 is
thereby rotated in the direction of the arrow in
Fig. 5 until contact element (49 drops down the
step- 145, engaging contact 152 with contact 151
and thereby completing the circuit through the
main motor associated with the fub. As the cam
{44 continues to rotate the contacts remain in
engagement throughout the automatic cycle of
the machine and until the station marked “Stop”
is reached, at which time confact element {417
drops down the step 145, while contact elements
{48 and 148 are still on the high point of the
cam, thereby separating contact 150 from both
contacts 151 and 152, and thus mterertmg the
circuits of both motors.

Thus the machine proceeds through its aufo-
matic cyele, each revolution of the cam 132 ad-
vancing the gear wheel 135 by fhe amount of

Where. as illustrated the motors ¢
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one tooth, the pawl 139 driving the ratchet {31
and the pilot valve member to which it is af-~
tached. Bescause of the character of the cam
{32 it will be observed that the advancement of
the gear wheel 135 is not only 2 step by step mo-
tion but each advance is abrupt, and can only
occur at the one point determined by the en-
gagement of the offset 134 on the cam with the
tooth with which it is then cooperating. This
assures that the pilot valve, which is driven by
the shaft {886, is advanced from one position to
the next by an abrupt movement, a matter of im-
portance in passing from one step or stage to
another where as here the several operations of
the machine are under the control of a pressure
fluid and the sluggish action consequent on g
gradual building up or release of pressure would
ke highly undesirable,.

While the machine is adapted to go through
its entire automatic cycle without intervention of
the operator, it sometimes occurs that the op-
erator may wish to omit one or more of the inter-
vening steps, say the second and third rinses
above assumed. Shaft 136 can be rotated manu~
ally relatively to the gear wheel {35 to the ex-
tent required to skip the speeified intermediate
stages, -the ratehet wheel 137 slipping over the
pawl 138 during such manual manipilation of
the shaft (36 but the latter preventing any re-
verse movement of the pilot valve. Thereby the
pilot valve is advanced so as to skip the referred-
to stages, whereupon the automatic cycle is re-
sumed and continued to its end. As the shaff
{358 cannot be rotated in-a direction opposite to
the arrow in Fig. 4 the pilot valve cannot be moved
to produce operations in the sutomatic cycle out
of their proper order. ]

" Other operations -in- the automatlc cycle of
the machine, such as the opening and closing of
the drain-valve, diagramimatically suggested at

157, the operation of a clutch or brake when
mechanism is to be started or stopped, diagram-
matically suggested at 158, etc., are effected by
power units in the form of fluid-pressure motors,
two of which are shown generally at 159 and 160
in Fig. 1, but while only two such mofors are
illustrated in the embodiment selected to exem-
plify the present invention it is to be expressly
understood that any suitable nhumber of such
motors may be employed depending upon the
number of operations to be eifected. A preferred
form of such motor is illustrated in detail in Fig.
12, but as such fluid mofor is of wide utility, it
is not claimed per se herein, the same being the
subject matter of my copending application
Serial No. 669,439, filed May 13, 1946, and en-
titled Pressure Responsive Device, now Patent
No. 2,554,659, and of which the present applica~
tion is therefore & continuation in part. Stated
generally, this fiuid-pressure motor includes a
cup-shaped housing {61 in the opening end of
which is secured an aperfured plate {62 to which
is attached in any suitable way one end of an
expansible and collapsible corrugated tubular
wall or bellows 163. The opposite movable end
164 of said bellows carries a second cup-shaped
element i65 which has a freely sliding fit in the
interior cylindrical surface of housing 161 and,
to reduce friction, it is'shown as of substantially
smaller diameter than said interior surface on the
housing and as provided with a plurality of ribs
or beads 166 exfending in the direction of the
axis of said eylindrical surfaces so as to reduce
the rubbing contact therebetween to the lines
or narrow surfaces afforded by the outer surfaces



2,607,207

13

of said ribs or beads. The movable end wall 164
of the bellows 163 also carries a post or stem 168,
which may be connected to the wall 164 in any
suitable way, here shown as by a flexible or uni-
versal joint indicated at 169, post 168 extending
to any suitable distance and being connected to
any suitable mechanism to be actuated. Asso-
ciated with the plate 162 is a seating member or
gasket 170 of any suitable yieldable material,
such as rubber or neoprene, the same being
shown as gripped between the plate 162 and a
shoulder {71 on the housing 160. The free end
112 of cup-shaped member {65, when the bellows
163 is in its fully expanded position, is spaced
from the seating member 1710 by a distance equal
to the throw of the member to be actuated by
post 168, so that when post 168 moves to the de-
sired operating position, said free end (72 will
firmly seat on member 110 and provide a sub-
stantially fluid-tight enclosure for the bellows
{63. The chamber 113 within the housing 16!
exteriorly of the bellows 163 is in ecommunica-
tion through a suitable nipple 114 with a source
of pressure-liquid controlled by the pilot valve
to be described.

When pressure fluid is admitted to the cham-
ber 113 it acts on the movable end of the bellows
163, collapsing the latter and moving the post 168
to the left as viewed in Fig. 12 to actuate the
mechanism connected thereto. As the post 168
completes its stroke the free end 172 of cup-
shaped member {65 engages the seat 110 pro-
viding -a complete enclosure for the bellows 163.
Therefore, if the pressure on the liquid in the
chamber 173 continues to rise, this pressure does
not reach the-bellows: 163 to injure the same.
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This is important where the control fluid may

be water taken from the public mains and have
a normal pressure sufficiently high so that if
applied directly -to the bellows 163 there would
be danger of distortion or injury thereof.

From- the foregoing description it will be ob-
served that all of the controls determining the
initiation and termination of each of the steps
or stages in the automatic cycle of the machine
are effected by hydrostatic pressure, and to pre-
determine the initiation and termination of the
several steps or stages in their proper sequence
a3, single pilot valve is shown as driven by the tim-
ing mechanism heretofore described for predeter-
mining when hydrostatic pressure shall be sup-
plied  to and released from the several control
mechanisms.

To this end the casing 122 for the timing
mechanism has attached thereto or -integrally
formed therewith a tubular casing 180, and rotat-
ably mounted in said casing 180 is a cylindrical
valve member {81 suitably attached to the shaft
136 for rotation therewith. The details of said
valve member are shown in Figs. 13 to 21 inclu-
sive. "As illustrated, said valve member (81 has
at one end a threaded opening 182 in which the
end of the shaft 126 is secured. - Centrally of said
valve member and extending from one end there-
of to the requisite depth for communieation with
the several control areas’ hereinafter referred to
is a passage {83 which is in ‘communication with
8 'suitable pipe or passage 184 leading to any
suitable drain. The valve member 81 also con-
tains a suitable number, here shown ag three,
axially extending passages 185, 186 and (87. For
convenience of manufacture said passages are
bored to the requisite-depth from one end of the
valve member and thereafter the end of ea.ch
passage is closed by a plug 188.
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Disposed circumferentially around the periph-
ery.of the valve.member 181 is a suitable number
of, here shown as six, control areas or zones
designated (89, (96, 191, 192, 193 and 194, Ex-
cept as to the.control area 182, said control areas
take the form of grooves of longer or shorter
extent separated by regions 195 of the full diam-
eter of the valve member, the respective grooves
being also spaced from each other axially by
cylindrical regions 196 which are also of the full
diameter of the valve member (8(. Control area
192, however, is constituted by a single groove
{97 that extends through 360°, as shown in Fig.

19, and it is of such depth that it breaks into

each of the passages 185, 186 and. i87.  Certain
of the grooves have passages |98 extending there-~
from to the central drain passage 183, while other
grooves have passages 199 leading to one of the
three passages 185, 186 and {87. The valve
member 181 fits snugly but rotatively in the cas-
ing 180 so that the'regions 195 and 196 prevent
flow of liquid from one groove to another, and
extending through the wall of the casing 180 are
passages 200 leading to nipples 201 mounted ex-
teriorly on said casing and which are at proper
times brought into communication with the sev-
eral grooves of the control areas by the step by
step advancement of valve-member 181.

The pressure fluid used in the several hydro-
static controls heretofore described is preferably
water taken from the cold water main, and to
this end a pipe 202 (see Fig. 1)"is tapped into
the cold water inlet 16 or nipple 26 and leads
to that nipple 201 which is opposite groove 191,
Therefore, water at pressure in the main enters
groove 187, and as this groove is of 360° extent
it is always filled with water substantially at
main pressure. -As groove 197 breaks into each
of the passages 185, 186 and 187 these passages
are also filled with water substantially at main
pressure, and said water under pressure may flow
through the passages 199 to the grooves in com-
munication therewith, whereby, when the respec-
tive nipples” and.lines communieating therewith
are brought into communication, during the rota~
tion of said valve member 181, with given grooves
in the valve member, pressure fluid may flow to
the corresponding control mechanism as long as
said communication is maintained. On the other
hand, when a groove in communication with a
passage 198 is opposite any given nipple the line
in communication with said nipple is placed in
communication through said passage 198 with the
drain passage 183 whereby the pressure in said
line is released. As will now be apparent the
length of a groove in communication with a’ pas-
sage 199 determines how long fluid uhder pres-
sure is applied to a given line, while a groove.in
commumca,tlon with the passage 198 determines
when the pressure in a, given line will be released.
When a portion of the valve member between
grooves is opposite .a nipple the prevrously exist-
ing. pressure is retained, as is apparent. -

The casing -of the fluid ‘motor (60 for operat-
mg any suitable. clutch or. brake is connected
through line 203 -with the nipple opposite the
grooves 204. Whlch together constitute ‘the con-
trol:area | 89 and determine when the mecha-
nism controlled thereby shall' be started or
stopped. - The casing of the fluid motor 159 which
controls the main. dram wvalve is in communica-
tion through line- 204 with the nipple. opposite
the: grooves 205 whrch -together constitute the
control area 180- and determme When the. drain
valve:shall: be opened and- closed The pipe. 80
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from the chamber 91 leads to the nipple opposite
the grooves 28§ which together constitute the
control area 181, whereby said grooves defermine
the application of pressure fluid to the fuid-
pressure motor chamber 1% to cause movement
of the valve member 34 to that position in which
colder water is permitted to flow through the
mixing valve for the rinse period as heretofore
explained. The groove or grooves 207 constitut-
ing control area 193 are opposite a nipple 201
communicating through any suitable piping or
passages with any appropriate control, such as
a pressure motor of the character shown in Fig.
3 but omitted from the diagram of Fig. 1 for
the sake of simplicity, whereby the expansible
and collapsible chamber thereof will develop or
release internal pressure dependent on whether
the outlet of the chamber is closed by valve
member 18{ or placed in communication there-
by with the drain through passages 198 and
183 (see Fig. 20). :Such a control for example
may be connected to an automatic balancing de-
vice which operates when the machine is
spinning at high speed to centrifuge water from
the clothes. The line 15 heretofore referred to
as running from the flow control valve 12 is
connected to the nipple opposite the grooves
208 which together constitute the control area
153, and the line 14 extending to the float valve
port 110 is connected to a second nipple opposite
the same grooves 208, so that said grooves deter-
mine when the ¢hamber 95 of the flow control
valve is in communication with said port 110
through lines {15 and {{4. Instead of arranging
lines 115 and {14 on opposite sides of the valve
18§ as shown in the diagram of Fig. 1 they are
preferably arranged on the same side as shown
in Fig. 8, and therefore these grooves are rec-
tangularly shaped grooves that not only extend
circumferentially but also axially a sufficient
distance, as shown in Fig. 13, to connect the
nipples in communication with lines {15 and
114, and thereby placé these lines in direct com-
munication. While to illustrate the invention
the drawings show diagrammatic pipes as con-
necting the various elements of the hydraulic
system it is to be expressly understood that in
practice at least some of the provisions for com-
munication between constituent elements of the
system mmay be provided as passages formed in
or associated with the walls of the involved
structures. .

As the operation of the component elements
of the system has been explained in detail in
connection with the description of the detailed
structure of such elements, it will be sufficient
here to summarize briefly the operation of the
hydraulic control as a system.

The operator of the washing machine first
determines the temperature at which the wash-
ing should be earried out and by manipulation
of the rod 16 the thermostat 39 is adjusted to
5o position the valve member 34 with respect to
its ports-22 ‘and 83 that @ mixture of het and
cold -water ~of -predetérmined temperature 1s
maintained by the mixing valve. The operator
then turns shaft 138 to the position designated
“gtart,” thereiipon the contact member 148 drops
down thé step 145 bringing contacts 150 and 151
into engagement whereby the circuit through the
timer motor 128 is completed. This motor starts
to rotate and‘through the gearing heretofore ex-
plained and the -coaction between cam 132 and
gear wheel 135 shaft 136 is started in its step
by steb-motion; each advancement being effected
abruptly when the deflection or offset 134 passes

10

20

25

30

46

45

50

55

60

65

70

75

16

through the space between two teeth on gear
wheel 135. -Rotation of the shaft 126, after a
proper lapse of- time, brings the cam 144 to
the position wherein the contact member {49
drops down the step 145 to complete the circuit
through the main motor 9 associated with the
tub. Rotation of the shaft 136 also effecis ro-
tation of the valve member 181 in a step by step
motion, and because of the abruptness of these
steps the respective grooves of the several con-
trol areas are moved into or out of position for
communication with one of the nipples abruptly,
so that the water under main pressure flowing
through the pipe 202, groove 197 and passages
185, 186 or 1871 to the several control areas
is applied abruptly to the respective control ele-
ments or exhausted therefrom with equal abrupt-
ness. :

Water at a predetermined temperature leav-
ing the chamber 31 of the mixing valve through
nipple 85 flows to the casing 81 of the flow con-
trol valve and as the interior of the chamber
85 as this time is in open communication with
the port 110 of the float valve {3 by reason of
the location of a groove 2086 in control area {91,
a differential pressure is applied exteriorly to
the end wall 94 of said chamber 95 lifting the
valve member 93 to open wide the port at seat
92. The water therefore flows through the
pipe 11 to the tub 10 and gradually rises
therein until the float 165 causes the valve mem-
ber 111 to close the port 118. Thereafter the
water flowing through the bleeder opening 98
equalizes the pressure on the opposite sides of
the movable end wall 84 of chamber 95 where-
by, as before explained, the valve member 83 is
moved to close its port 92 and terminate the
flow of water to the tub.

After the washing step of the cycle the ap-
propriate groove 204 of control area {89 supplies .
fluid under pressure to the chamber 113 of the
fluid motor 160 to open the drain valve. When
the wash water has drained from the tub a groove
207 in control area (93 moves into position to
convey fluid under pressure to the chamber 79
whereby the valve member 34 is moved so that
colder water may flow through the mixing cham-
ber 37 and thence to the interior of the chamber
89 in the flow conirol valve, again opening valve
member 93 to permit the rinse water to flow tothe
tub. When the rinse water has reached ifs proper
level in the tub the float valve 11 is again closed
to cause the flow confrol valve member 83 to
again close its port 92 as heretofore explained.
At the close of the rinsing operation the tub is
drained by application of fluid pressure to the
fluid motor 160. Then the succeeding steps of
the automatic cycle are performed in proper
order, the confrol areas in valve member (&1
predetermining when - fluid under pressure shall
be applied to or withdrawn from the respective
controls. Finally, at the end of the automatic
cycle the confact member 158 drops down the
step 49, leaving the contact members 148 and
{49 on the high point of cam 144, whereby the
cireuits through both. the main motor and the
timer motor are interrupted. . .

The control area 194 is of such construction
that communication is maintained between the
lines {4 and ({5 at all times during the washing
and rinsing. periods, so that the inflow of water
to the tub is determined by flow control valve {2
is under the control of the float operated valve
{3 to the end that during the washing and rinsing
periods the latter is free to effect the addition
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of water to the tub if-the level of the water in
the tub falls below the desired level. The pilot
valve through operation of the contro]l area 191
therefore closes the connection between lines 114
and i156 only when the tub is to be drained or it
it desired to have the tub empty without fresh
water coming in, under which circumstances the
float operated valve 13 may open without causing
water to flow into the tub because lines 114 and
118 are not in communication and therefore pres-
sure can not be relieved in chamber. 85.

If the operator wishes to omit any of the steps
in the automatic eycle ie observes the indicating
mechanism associated with shaft {38, and when
the “step which he desires to omit has been
reached; he turns the shaft (136 through one
step, if one step only is to be omitted, or through
as many steps as he desires to omit, the ratchet
137 sliding under the pawl 138 until the begin-
ning of the next step to be performed is reached.
Thereafter the automatic cycle is continued until
the motors are stopped. By reason of the coac-
tion of the ratchet 137 and the pawl 139 it will
be noted that it is impossible to turn the control
knobh in the wrong direction so as to upset the
automatic cycle.

By providing appropriate control areas on the
valve member 18 the automatic eycle may in-
clude any desired number of steps in sequence,
and by properly proportioning the grooves in the
control areas the instant of application of pres-
sure fluid to any given control or the release of
pressure therefrom can be exactly predetermined,
and owing to the manner in which valve member
181 is'moved step by step, it moves quickly from
one step to another so that there are no pro-
longed periocds of time during which pressure is
gradually being built up or gradually being re-
leased.” '

It will therefore be perceived that an improved
control particularly adapted for use in conjunc-
tion with automatic washing machines has been
provided wherein all of the control functions are
effected by water under pressure, which may be
taken from the usual water mains, the component
elements-of the system being so constructed that
injury will not be caused thereto even though
the pressure in the main be relatively high, The
control provides for readily omitting desired steps
in the automatic eycle of the machine with assur-
ance that the predetermined order of said steps
shall not be upset. The control also facilitates
predetermining the temperature at which the
washing shall be done, while any abnormal rise
in temperature will not injure the thermostat for
predetermining such temperature. The need for
a separate valve to confrol the flow of rinse water
has been avoided, the mixing valve being auto-
matically actuated at predetermined times to op-~
erate as a valve to admit rinse water. The water
always rises to the predetermined level in the tub
irrespective of how much water may be absorbed
by the fabrics being washed, while the admission
of water to the tub is controlled by a pressure
operated valve that in turn is actuated by means
responsive only to the water level. The com-
plexity ineident to the use of electric systems has
been avoided, and at the same time any unde-
sirable action incident to the gradual building
up or release of pressure has been avoided. The
system is composed throughout of parts which
are easy to standardize, inexpensive to manu-
facture, easy to assemble and service, and cer-
tain and efficient in operation.

It will also be perceived that an improved mix-
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‘ing valve, an improved pressure operated valve,

an improved timing mechanism ahd an improved
pilot valve have been provided which, while
possessing particular utility in effecting the de-
siréd-steps in the cycle of an automatic washing

‘malchine, or other suitable hydraulic control dre

also capablé of other applications, and thétfefore
it is' to be expressly understood that it is within

‘the contemplafion of the present invention:that

such devices are applicable to other uses than 4s
subcombinations of the hydraulic contro} hierein
disclosed. - - o : ST

While the embodiment of the invention illuse-
trated on- the drawings has been described with
considerable particularity it is to be expressly un-
derstood that the invention is not to be limited
thereto, as the same is capable of receiving a
variety of mechanical expressions, some of which
will now be apparent to those skilled in the art,
while within the broader aspects of the present
invention one or more of the improved structures
constituting- component elements of the system
as herein disclosed may be replaced by other sizit-
able forms of - devices to perform comparable
functions. Changes may also be made in the-de~
tails of construction, arrangement, proportion of
parts, sizes, etc., some of the improved features
may be used without others, the control may be
adapted to a smaller or a larger number of steps
or stages in the automatic eycle of the machine or
to effect other steps than herein discussed by way
of example, and the control system as a whole,
while particularly adapted t0 use with an auto-
matic washing machine, is also susceptible to
other applications. Reference is therefore to be
had to the appended claims for a definition of the
invention. o -

Whayt is claimed is: S - S

1. In g hydraulic control for automatic wash-
ing machines having a tub, a motor associated
therewith and a plurality of elements to be con-
trolled, the combination of a plurality of pressure

- motors respectively associated with said elements,
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a single pilot valve for predefermining the admis-
sion and release of liquid under pressure to and
from the respective pressure motors, connections
for conducting liquid between said pilot valve and
said pressure motors, a timing mechanism for
moving said pilot valve through a plurality of
stages to initiate and terminate the actuation of
said pressure motors in predetermined sequence,
a motor for driving said timing mechanism, and
means actuated by said timing meehanism for
initiating the operation of said first hamed motor
and terminating the operation of hoth of said
motors.

2. In a hydraulic conirol for automatic wash-
ing machines having a tub, a motor associated
therewith and a plurality of elements to be con-
trolled, the combination of a plurality of pressure
motors respectively associated with said clements,
a single pilot valve for predetermining the ad-
mission and release of liquid under pressure to
and from the respective pressure motors, connec-
tions for conducting liquid between said. pilot
valve and said pressure motors, a timihg mecha-
nism for moving said pilot valve through s plu-
rality of stages to initiate and terminate the ac-
tuation of said pressure motors in predetermined
sequence, a motor for driving said timing mecha-
nism, and motor-control means for initiating the
operation of said first named motor and terminat-
ing the operation of both said motors and actu-
ated by said timing mechanism, said timing -
mechanism including means for manually ad~
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‘vancmcr said pilot valve with respect fo said tim-
ing mechamsm to om1t stages in- the automatm
cycle of the machme ‘

3.Ina hydlauhc control for automatic wash-
mg machmes hav1ng a tub a motor assomated
therewn;h and a plurahuy of elements to be con-
trolled the comblna,tlon of a thermostatically
_fcontroiled mixing valve for predetermining the
‘temperature of the water to be supplied to said
tub and having a Water connection with the tub,
& plurahty of pressure mot01s operatlvely con~
nected to said elements and said mixing valve re-
spectively, a single pilot valve for predetermining
the admission and release of liquid under pres-
sure to and from the respective pressure motors,
connections for conducting liquid between said
pilot valve and said pressure motors, a timing
mechanism for moving said pilot valve through
succeeding stages to predetermine the initiation
and termination of the operation of said pressure
motors, and a motor for driving said timing mech-
anism, that one of said pressure motors opera-
t1ve1y associated with said thermostatically con-
trolled mixing valve including means cperatively
connected thereto and operable when pressure is
admltted to said motor for holding said mixing
valve in a position-to admit rinsing water to the
machine,

4. In a hydraulic control, in combination with
a source of liquid under pressure, a plurality of
pressure motors adapted tc be operatively con-
nected to the elements to be controlled, a single
pilot valve for predetermining when said source
of pressure shall be connected to and discon-
nected from the respective motors, connections
for conducting liquid between said pilot valve and
said motors, a timing mechanism for moving said
pilot valve through its respective stages, a motor
for driving said timing mechanism, and a thermo-
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statically operated valve for controlling the tem-
perature of said liquid, one of said pressure mo-
tors being associated with said thermostatically
operated valve and including means operatively
connected thereto when liguid under pressure is
admitted to said motor to move said thermo-
statmally operated valve to a limit position.
CHARLES D. BRANSON.
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