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1

This invention relates to hydraulic controls,
and more particularly to hydraulic devices
which are adapted to control the operation of
automatic washing machines, although certain
of the subcombinations used in the control, 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 relationships as will be apparent to those
skilled in the art.

It is an object of this invention to provide
an improved control which is wholly hydraulic
in its operation except that the motor employed
to drive the same may be of any suitable char-
acter such as an electric motor, although a hy-
draulic motor could be used if preferred.

Another object of this invention is to provide
an improved hydraulic control which may use
any suitable source of liquid under pressure, such
as water from the usual water main, for deter-
mining the beginning and the end of each of
the steps constituting the automatic cycle to be
efiected.

Another object of this invention is to provide
an improved hydraulic control for automatic
washing machines whereby one or more of the
steps in the automatic eycle of the machine may
be readily omitted while assuring against re-
verse operation of the control. ,

Another object of this invention is to pro-
vide an improved control wherein each of the
steps of the automatic cycle of the machine is
initiated and terminated by the use of a pilot
valve, thereby avoiding the complexity intro-
duced by solenoid valves and other electrical
systems for effecting the control.

Another object of this invention is to provide
an improved control of the type just character-
ized wherein the several steps of the automatic
cycle are under the control of a motor-driven
pilot valve which can be readily manipulated to
predetermine which of the steps of the auto-
matic cycle of the machine shall be performed.

Another object of this invention is to provide
an improved mixing valve which is automatically
operated at predetermined times to adjust the
valve so that fluid can be delivered at a lower
température for a predetermined period.

Another object of this invention is to provide
an improved thermostatically controlled mixing
valve for washing machines wherein the mixing
valve, as for example during a rinsing period,
can be so operated under the control of a pilot
valve that colder rinse water may be delivered
by the mixing valve.
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Ancther object of this invention is to pro-
vide an improved hydraulic control which is
simple and compact in construction, composed
of fewer and more directly connected parts than
prior comparable controls, and positive in ac-
tion.

Another object of this invention is to pro-
vide an improved hydraulic control which as-
sures that no injury will occur to the parts even
though there may be wide variations in the wa-
ter pressure available for operating the machine.

Anocther object of this invention is to provide
an improved hydraulic control including an im-
proved pilot valve which not only exactly pre-
determines the sequence of operations but also
effects rapid transition from stage to stage so
as to avoid the sluggish action incident to a
gradual change in pressure.

Anocther object of this invention is to provide
an improved timing mechanism which exactly
predetermines the beginning and end of the re-
spective steps in the automatic cycle to be ef-
fected and avoids sluggish transition from one
step to another.

Another object of this invention is to pro-
vide an improved pilot valve and operating
mechanism therefor for predetermining the ac-
tuation of a plurality of devices controlled. by
fluid pressure.

Another object of this invention is to provide
an improved operating mechanism for timing the
actuation of a pilot valve.

Another object of this invention is to provide
an improved hydraulic contrel for washing ma-_
chines which includes means whereby an unbal-
anced condition in the operation of the washing
machine will initiate an operation whose pur-
pose is fo remedy the cause of such unbalance.

Another object of this invention is to pro-
vide a control as last characterized wherein the-
remedial operation will be repeated as long as
the cause for unbalance persists.

Another object of this invention is to provide
a control as last characterized wherein the re-
medial operation is initiated by fluid- pressure
generated by the unba,lanced operation of the
machine.

Another object of this invention is to p-rov1de
an improved control utilizing hydrostatic pres-
sure which is composed throughout of parts that
may be readily standardized, that are relative-
ly inexpensive to manufacture, that are easy to
assemble and service, and that are certam and
efficient in oneramon '
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Other objects will appear as the description of
the invention proceeds.

The present invention in certain of its aspects
is an improvement on the system disclosed and
claimed in my application Serial No. 712,643, filed
November 27, 1946, now Patent Number 2,607, 207,
issued August 19,-1952, foxr Hydraulic Controls for
Automatic Washing Machines, someé portions 61
the gystem herein disclosed being the same as
employed in the system disclosed in said applica<
tion. Therefore, in the interest of brevity illus-
trated parts which are the same as fully dis-
closed in my aforesaid application will be sum-
marily described herein, sufﬁclently for a full
understanding of the operation of the complete
system of the present invention, and cross refer-
ence is made to said earlier apblication for fur-
ther details of construction and operaticn. . |

The present invention is capable of receiving a
variety of mechanical eXpressions only one .of
which has besn illustratéd on the accompaﬁymg
drawitigs, and ii is thérefore to be expressly Uun-
derstood thaf, theé drawings afe for purposes of
{llustration ornly, and are ot to be construed as
o deéfifiition of the limits of the invention, refer-
ence being had to the appended claims for that
purpose. - ..

Referrxng in detall to the accompanymg draw-
ings, wheéréin the sahié reference characters are
uséd o desighate correspondmg parts in the sev-
erdl figures, )

Fig. lis a ouaglammatlc view to illustrate the
component parts of an hydraulic control embody-
ing the present invention laid out without regard
to the spatial relationships of the functioning ele-
ments actually existing in a washlng machirtie
embpodying the present invention;

Fig, 2 is an axial section. through s preferred
forin of sutomatic mixing valve;

Fig. 3 is an axial gection throuc'h & preferred
form of pilot valve and its motor-driven timing
mechamsm )

Fig. 4 is & plan view of the a,utomatrc switch
controlled by said timing mechanisii;

Flg 5 is a cross section on fine 5==5 of Flg 3;

FIg 6 is an elévation of a preferred form of
pilot valve

Fig. 7 is an end view of the valve of Fig. 6;

Figs. 8, 9, 10 and 11 are cross sections of the
pilot valve of Fig. 6 taken on the lines 8——8
99, {6—i8 and {i—i1 of Fig. 12; and

PFig. 12 is an axial section of sald pilot valve
taken on the line {2—12 of Fig. 7.

Refelrmcr first to the dlagram of Fig. 1, 10
demgna,tes the dr1v1ng shaft of a washing ma-
chine of any suitable character and constiuction
whlch may be driven in any smtable way to im-
part any apploprlate motion or motions to the
movable elenients within the tub or casiiig of the
machifie to efféct the operations embraced with-
in the cycle of the macHiné. Wlhile any suitable
motor, as for example an hydraulic motor, may
pe used, it will be assumed for purposes-of exem-
plification of the present invention that an elec-
tric motor is employed. = As this motor and the
elements driven thereby. constltute no part of the
present invention, they have not been illustrated.
in the interest of simplicity.

. The. tub of the washing machine is supphed
Wlth water through a suttable conduif or passage,
a fragment of whlch is ‘jllustrated at i1, after
passmg through a flow control valve generally in-
dicated at 12.. Valve 12 is.operated by fluid pres-
sure, partly under the control of a float valve in
or associated with the tub and generally indicated
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4
at 13. The water passing through the flow coni-
trol valve first passes through a mixing valve
generally indicated at 14 which is supplied with
hot and cold water from any suitable sources
through conduits or passages connected to the
nipples 15 and 16, respectively. The admission of
water to the tub, as well as the performance of
other steps in the sutomatic ¢ycle of the machine,

-is-under the control of a pilot valve generally

indicated at 17, operated by a timing mechanism
shown more particularly in Fig. 3. The timing
mechanism also operates the mechanism, here
assumed . to be a switch and shown more particu-
larly in Figs. 3 dnd. 4, for starting and stopping
the motor which drives the mechanism associated
with the tub and also the motor which drives the
timing mechanism and therefore the pilot valve,
put while said timing mechanism and pilot valve
are shown as driven by an electric motor they may
be driven by any other stitable motor, such as a
hydrdulic motor.

Associated with the Shaft 18 1&. 3 demmetez
valve of any suitdble constructlon er‘era,lly indi=
cated at 18, and operatlvely associgfed therewith
is a brake operator generally {ndicated at 19, for
operating any suitable brake mechanism sssoci=
ated with the mechanism which detérmines when
spinning of the clothes shall be initiated to effect
the drying operation. Valve 18 dhd operator (57
are under the control of a flow contiél valve gen-
erally indicated at 29, and said last natied valve
is in turn controlled by a pressiife opnrated v 'lve

the valve 20 with the pilot valve |71, préssure
operated valve 21 in turn being under the ‘cont ‘I
of fluid pressuré devices, one of which: i§ 2
ally indicated at 22, associated with thé legs of
the washing machine 50 as to deéveélop 4 pressure
for operation of the valve 21 ia the évent 6f 4 pre-
determined condition of urbaldnce i the opera-
tion of the machine, THe niain: 2in valve oner-
ator is generally indicated 4t 23 and is alss éor-
trolled by the pilot valve I'ﬂ ‘

Referring now to Fig. 2. w ’1*'ch &howc the de-
tails of the mixing valve { fcated at
{4 in Pig. 1, a casing 25 of any suitable con-
struction, form and mateidl is provided with: the
aforesaid inlét nipples {5 add #6 for the hot
and cold water, respéctively. Eacki of these inlet
nipples is preferably provided with o filter 26
to prevent scale or othér foreign matter frody
entéring the hydraulié system hereinafter de<
seribed. Ary suitable Sources of Hot and dold
water may be connected with said nipples 1% ahd
{6, respectively, as the building’s system: for sup=
plying hot water to various outlets, as conven-
tionally provided, and the cold water main.of the
puilding. Thé passages through the nipples 5
and 1% communicate with hot aiid cold water
chambers 27 and 28, resbectively, and said echam-
bere in turn commﬁnicate‘ with an intermediate
mixing chamber 29 through porits &8 and &, re-
spectively, provided in any suitable way but here
shown as merely apertiizés i the walls dividing
the chambers 27 and 28 from tHe chamber 24,
althouigh suitable membels providing por ted valve
seats may be tised in sam “gpertureés’if preferréd.
To  facilitate manufaoture the wortion "of the
casing including the chariiber 27 may be tade
separate from the portlon contammg the ¢ham-
bers 28 and 29 and the two portlons may be
connected in any smtable ‘way, with or wzthout
intérposed packing as shown at’ 32. stposed in
the chamber 29 for’ cooperatlon with. 'the valve
ports 23 and 3! is a balancéd vilve 83 of any
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siitable eonstruction, here shown as a single
member provided at its opposite extremities with
beveled seating surfaces 34 and 35, respectively,
for cooperation with the ports 3¢ and 3! and
thereby proportioning the flow of hot and cold
water into the mixing chamber 29. Mixing cham-
ber 29 communicates through any suitable pas-
sage or passages in housing 25 (not shown) with
a thermostat chamber 36 separated from the cold
water chamber 28 by a partition 37 in which is
an aperture 38.

Disposed in chamber 36 is a thermostat of any
suitable construction here shown as having an
external cup-shaped wall 39 provided with a
flanged open end 42 and a portion of reduced
diameter 41 at its opposite end. End wall 42
of said cup-shaped wall 398 is provided with an
aperture 43, and hermetically sealed to said end
wall at said aperture is an expansible and eollaps-
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 valve stem
46, here shown as a hollow stem 46 which passes
through the apertures 43 and 38 and is attached
to the valve member 33 in any suitable way.
The passage 47 through said stem opens at one
end into the chamber 21, but its opposite end is
closed by the movable end wall 45, Where stem
45 extends through the aperture 38 in the parti-
tion 37 a flexible wall, shown as an expansible
and collapsible corrugated tubular wall or bellows
48, has one end secured in any suitable way to
the valve stem &8 at 49 while its opposite end is
secured in any suitable way to an annular plate
50 mounted on the partition 37 around the aper-
ture 38 with interposed packing if desired. As
shown, said plate 58 is shaped to provide a seat
5{ in which & yieldable annular pad 52 is dis-
posed and against which the end wall 42 of the
thermostat is seated when the flange 40 of the
thermostat is mounted on the flange 53 of the
casing 25, flange 48 heing secured in position in
any suitable way as by an annular plate 54 that
in turn is held in position by the flange §5 of &
bonnet member 58 hereinafter described, with
packing 57 interposed between said members 63,
54 and 55 if preferred. Said members 53, B4 and
55 may be connected together in any suitable way
as by boits and nuts, screws, etc., which have
been omitted from the drawings in the interest of
simplicity.

With the parts assembled as shown, end wall
42 of the thermostat presses pad 52 onto its seat
51 and thereby presses plate 50 against the par-
tition 37 so that leakage of water between cham-
bers 28 and 36 is prevented. Bellows 48 has the
same effective area as valve port 31 so that vari-
ations in the cold water pressure are balanced
out. On the other hand, the chamber inside of
the communicating bellows 44 and 48 is in com-
munication with the passage 41, as through one
or more apertures 47’, and as passage 47 com-
municates with the hot water chamber 27, bellows
48 is subjected on its opposite sides to the pres-
sures of the hot and the cold water. Thereby
valve 33 is balanced against pressure variations in
and pressure differences between the hot and
cold water. .

Spaced inwardly from the flange 40 of the cup-
shaped wall 39 is an interior flanged member 58
secured to the wall 39 in any suitable way, and
attached to the inner periphery of said flanged
member 58 is an expansible and collapsible cor-
rugated tubular wall or bellows 58 which extends
into the chamber 60 constituting the expansible
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and collapsible chamber of the thérmostat. The
opposite and movable end wall 61 of said bellows
59 is engaged by but unattached to a cup-shaped
member 62 having in its bottom wall an aperture
63, and extending through said aperture 63 in
slidable relation therewith is a post 64 having a
head 65, while the opposite end of said post has
attached thereto in any suitable way a flange
member §6 providing a spring seat. A coil spring
67 extends between the flange member 66 and the

‘flanged extremity of said cup-shaped member 62,

and normally holds the cup~shaped member 62 in
engagement with the head 65 or the movable end
wall 61 of bellows 59, but if the pressure in the
chamber €0 confinues to increase after valve
member- 33 has engaged its seat at port 31, the
bellows §9 may be contracted by the increasing
pressure, lifting member 62 against the tension of
spring 67, member 62 sliding on post 64. The
depth of the depression in the cup-shaped mem-
ber 62 is such that the head 65 will not be en-
gaged by the end wall 61 under the maximum
displacement contemplated. o
Attached to the annular plate 54 in any suit-
able way is one end of an expansible and col-
lapsible corrugated tubular wall or bellows 68
whose opposite end is formed as or attached in
any suitable way to a reentrant cup-shaped mov-
able wall 69 having therein a bleed opening 78
leading to the expansible and collapsible chamber

. between bellows 68 and wall 69. The end wall
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11 of cup-shaped wall 69 engages the flange
member 65 heretofore referred to, and a coil
spring 12 reacts between said bottom wall 71 and
a stationary member 13 formed by or carried on
the end wall 74 of the bonnet member 56 hereto-
fore referred to. Member 73 as shown has an
inwardly extending tubular portion 715 internally
splined for cooperating with a similarly splined
enlargement 77 mounted on or formed integrally
with a stem 18 which aft its inner end 719 extends
into contact with the end wall 1f of the cup-
shaped member 69. Stem 718 is here shown as
provided with a packing gland 78¢ which may be
of any suitable construction, or if preferred a
packless construction may be employed instead.
Stem. 18 extends outwardly to any suitable dis-
tance where it is provided with any suitable man-
ually operable means for moving the stem in the
direction of ifs axis, or the stem 78 could be
made rotatable and the elements 75, 17 be pro-
vided with cooperating threads to provide the
axial movement of the inner end of the stem 78.
In the case of a washing machine the mechanism
for effecting movement of the stem 78 manually
in the direction of its axis would be located where
it would be easy of access and preferably would
have associated therewith any suitable indicating
means calibrated in temperature so that by refer-
ence thereto the operator will be able to set the
position of the stem T8 and therefore predeter-
mine the temperature of the wash water to that
which is suitable for the goods being washed.
The chamber 79’ within the bonnet member 56 is
in communieation with a conduit or passage 8§
leading to the pilot valve generally indicated at
11 in Fig. 1 for a purpose to be explained.

The cup-shaped. wall 39 is also provided with
one or more apertures 81 in the area between the
flanged member 58 and the flange 40 so as to
provide a means of communication between the
chambers 82 and 83 interiorly of the bellows 59
and 68, respectively, and the chamber 36, so that
the pressure of the water in the chamber 36 is
transmitted to the chambers 82:and 83.. In




2,628,489

7

chamber 83 said préssure acts on the énd wall of
the .cup-shaped member §9 attached to the mov-
able end of bellows 88 so that normally said end
wall is held in-contact with the end 79 of the
stem 78. When, however, by reason of the oper-
ation of the bléed .opening 79 the pressure is
equalized on opposite sides of the end wall §3,
spring 72 may contract the bellows 68 for a pur-
pose to be explained.

The valve member 33 is preferably urged to-
ward its seat at port 31 by a suitable spring 84,
here shown as a coil spring reacting between the
membker 33 and 2 suitable spring seat formed in
the wall -of the hot water chamber 21. The
chamber €8 within the thermostat is charged with
any suitable thermosensitive fluid, preferably
filled with 2 suitable ‘thermosensitive liquid, -so
that under the influence of the temperature ‘in
the-chamber 86 it will expand on contract, con-
tracting or expanding the bellows 24, to move the
valve member 33 toward -one or the -other of its
seats at the ports 38 and 34, to the end that the
temperature of the mixture within the -ehamber
36 may, under normal thermostatic control, be
kent -8t approximately -the desired temperature.
Chamber ‘35 has a suitable outlet nipple 85 lead-
ing ‘therefrom -and through which the mixture of
hot-and eold water flows-from the chamber 36.

Explaining -the operation of ‘the mixing -valve

as 'so far -described, hot -and cold ‘wafter flow re- !

spectively into the chambers 27 and 28, and as-
suming ‘that the valve member 33 is in an inter-
mediate ‘position, the ‘hot -and cold -water flow
through the ports 89-and 31, respectively, to-the
mixing chamber 28.
ot and cold -water -flows ‘into -the chamber 36
where it is in intimate heat ‘interchanging rela-
tionship with -the -exterior wall 89, 4 of the
thermostat chamber 88. If desired,-any-suitable
hafliing means may be provided in chamber 36 to
assure flow of the mixture into intimate contact
with the thermostat. From the chamber 36 -the
mixture flows-through the outlet 85.

Assuming ‘a ‘predetermined -setting -for the
thermostat, if the temperature -of the mixture
vises -above ‘the ‘predetermined ‘temperature “the
thermosensitive “fluid ‘in -¢haniber ‘60 -expands to
contract bellows 44, ‘bellows 59 -with:its spring 671
being so -constructed -as to -afford greater -op-
position ‘to movement under the-pressure ‘in-the
c¢hamber 89 than‘bellows44.and spring‘84. Con-
traction -of -the bellows 44 -causes the-valve stem
46 to -move downwardly -as-viewed inFig. 2, .de-
creasing the flow through port 30 but-increasing
the “fiow through port 31 -so as ‘to -restore the
temperature of the mixture to ifs predetermined
degree. “Conversely, if the temperature of -the
mixture drops below the predetermined tempera-
ture the thermosensitive' fluyid inchamber 60 con-
tracts, and spring 84 acts through the valve mem-
ber 33 -and "stem 46 to expand the bellows 44,
moving the valve member 33 to decrease the flow
‘of “‘cold water -through the-port: 31 -and-increase
the-‘fiow of hot-water ‘through the port-3g.

“If“the temperature of the mixture causes.the
thermostat-to -engage valve 33 with its seat at
port 38, further-expansion of the chamber §9 by
compression -of the bellows 44 is-prevented, and
if for-any reason the temperature of the mixture
thereafter rises to increase the pressure in'the
chamber-€9, this-pressure-acting on the movable
end wall 81 of bellows-59- contracts bellows-58,
lifting the cup-shaped member62-off of the-head
85, against the -tension -of the spring 67, until
ssuch stime “as ‘the :temperature . decreases «suffi-

From chamber 29 the mixed 3
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ciently to permit the spring 87 to restore engagé-
ment between the cup-shaped member 62 and
the head 65 or end wall 61. The aperftures 8|
permit free circulation of the liquid between the
chamber 38 and the chambers 82 and 83, so that
the latter are full of liquid at the same pressure
as in the chamber 38. If such water as leaks
through the bleed hole 10 may flow freely out
of the chamber 19’ through passage 86, the mov-
able end wall 71 of the cup-shaped wall §9 will
be held by the water pressure against the end
19 of the stem 718. However, if water cannot
fow freely away through passage 80, pressure
will accumulate in the chamber 79’ -until the
pressures at the opposite sides .of meovable end
wall Tl are egualized, whereupon spring 72 will
move end wall Tl downwardly away from the
end 19 of stem 78, and this movement will be
transmitted through the flange 88 and spring
§7 to the end 'wall 81 .of bellows §9, thereby tend~
ing to contract the chamber 8. With the cham-
bher 89 filled with a thermosensitive liquid, this
pressure will be iransmitted 1o bellows 44, con-
tracting the latter and moving the valve stem
£8 so as to advance valve member 83 toward its
seat at port 33, nearly if not completely closing
the latter, whereby predominately cold water is
now admitted from chamber 28 through port 24
to chambers 29 and 386 .and thence flows through
the cutlet 85 to effect the rinsing operation.

To adjust the temperature of the-mixture flow-
ing out of chamber 36 through ocutlet 85, stem 138
is moved upwardly or downwardly in the direction
of its length by any suitable manually adjustable
device as heretofore referred to. If stem 18 is
moved downwardly as viewed in Fig, 2, the end
wall T{ of cup-shaped member 69 is moeved down-
wardly, moving flange member 88 therewith and,
through spring 67, expanding bellows 59 by the
pressure applied to its movable end wall 61 by
the cup-shaped member 82. This tends to con~
tract the chamber 68, but as the chamber 68 is
full of thermosensitive liquid this pressure is
transmitted to the movable end wall 45 of bellows
44, causing the valve member 33 to-move -down-
wardly so as to decrease the flow of hot water
through port 3% and increase the flow of cold
water ‘through port 81, thereby -maintaining a
lower -temperature of -the mixture in chambers
29 and 38. Conversely, movement of -the stem
18 upwardly as viewed in Fig. 2 will cause valve
member 33 to approach its port 3i so -that a
higher temperature will ‘be maintained in-cham-
bers 29 and 38. Thereby, by -adjustment of the
stem 78 in the direction of its length, in-one direc-
tion or the other, the temperature to be main-
tained in chamber 3§ may he closely -predeter~
mined.

"The water flowing through the outlet 85 of the
mixing valve, whether wash water or rinse water,
first flows through any suitable-passage -or con-
duit 86 (Fig. 1) to the inlet nipple 87 of -a-flow
control-valve generally indicated at-I2 in Fig,-1.
As - disclosed mere particularly in my aforesaid
application, such-a flow control valve includes
a casing 88 from which extends the outlet #i
neretofore referred to. -Associated with said out-
let 1t is a valve port 8% with which cooperates
a.valve member 80 of any suitable construction.
Valve member 88 is carried by the movable end
wall 91 of an expansible and collapsible chamber
82 whose peripheral wall is here shown as com-~
posed -of ‘an expansible - and collapsible . corru-

gated tubular wall or bellows 93 having one end

formed:as or-attached in.any-suitable way to-the
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movable end wall 91 and its opposite end attached
in any suitable way to a stationary end wall 94,
here shown as constituting the end wall of the
casing 88. Movable end wall 91 is provided with
a suitable bleed opening 85 for a purpose to be
explained, so that the bellows chamber §2 is
in communication through said bleed opening
with the chamber 88 in casing 88 that is exte-
rior of the bellows 95. Casing 88 is constructed
in any suitable way to provide for the communi-
cation of chamber 82 with a conduit or passage
97 leading to the pilot valve generally indicated
at I7.

As alsc shown in Fig. 1, a float controlled valve
generally indicated at {3 is mounted in or asso-
ciated with the interior of the tub so as to respond
to the level of the water therein. Any suitable
float controlled valve may be used. As shown, a
fioat {90 of any suitable construction is connected
through a pivoted lever 181 to a valve member
168 here shown as carried by the movable end
wall 102 of an expansible and collapsible corru-
gated tubular wall or beilows 183 whose opposite
end is suitably secured to a fixed block (84 hav-
ing passages 105 and 188 leading {rom the cham-
per 187 in the interior of said bellows. Valve
member 198 cooperates with a valve seat at the
end of the passage 185. Passage 1008 is connected
by any suitable conduit or passage {99 with the

pilot valve generally indicated at {7, while pas- :

sage 106 is connected to any suitable low pres-
sure or exhaust conduit or passage {10 such as
a passage leading to the drain connections.

To explain the operation of the flow control
valve (2 and float controlied valve {3, when the
pilot valve (7 is 50 positioned that passages §7
and 109 are in open communication with the
drain passage {10, with float 100 holding valve
member {88 away from its seat at the end of
passage 105, water may flow freely from the mix-
ing valve {4 through conduit 86 to chamber 9%
in the flow control valve and thence through
outlet #i, because the pressure of the water in
chamber 96 acting on the end wall 81 of bellows
93 holds the valve member 98 away from its seat
at port 83 inasmuch as any water entering the
chamber 92 through bleed hole 85 is exhausted
to the drain (10. When, however, the level of the
water in the tub raises float 100 so as to depress

valve member 1988 into engagement with its seat .

at the end of passage 105 water accumulating in
the chamber 92 can no longer escape to the drain
{18. Thereupon the pressure builds up in cham-

10
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ber 82 until the pressure is equalized on the oppo- -

site sides of movable end wall 91, whereupon the
bellows 23, by reason of its inherent resiliency
or a spring could be used therewith if desired,
will move valve member 99 into engagement with
its seat at port 89, terminating the flow of water
through the mixing valve {4 to the tub. Aslong
as the level of the water in the tub holds the float
108 so that valve mamber 108 closes passage 105,
valve member 88 will be held against its seat 89
by the equalized pressures in the chambers 82 and
96, preventing flow of water through the mixing
valve 4. Similarly,if the pilot valve 1T is moved
so as to interrupt the communication between
passages 87 and 102, as . when it comes time to
empty the tub, the pressure is still retained in
chamber 92 so as to hold valve member 98 against
its seat at port 89 notwithstanding that the lower-
ing of the water in the tub causes float 106 to
withdraw valve member 108 from its seat at the
end of passage 105. Therefore, admission of

water to the tub is possible only when pilot valve

69
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{7 places passages 871 and 189 in communication
and the float 108 is also holding the valve mem-
ber 188 away from its seat at the end of passage
{08,

The hydraulic control of the present invention
is adaptable to & washing machine of the type
wherein the shaft {0 is suitably driven so as to
produce a wobbling or other suitable non-centric
motion during the washing period, following
which, during the drying pericd, the clothes are
spun at an increased speed of revolution. In
washing machines of this character, which are
now known to the art, if the clothes in the tub at
the end of the washing period are not distributed
around the axis of spin with fair uniformity, the
unbalanced load is productive of vibration, and
in machines of this character it is known to pro-
vide the driving shaft with what is known as a
“Hemmeter valve” for the purpose of permitting
water to flow therepast into suitable cavities,
chambers, or the like, at such locations as tend
to establish a proper balance, s deflection of the
shaft in one direction, for example, being effective
to pass water into a diametrically opposite cham-
ber as a balancing weight. Hemmeter valves of
this character are known to the art and the de-
tails thereof constitute no part of the present
invention,

Such a Hemmeter valve is generally indicated
at 18 in Fig. 1 and includes a ring 112 of suitable
elastic or resilient material which surrounds the
shaft 12 with a nearly fluid-tight contact there-
with, said ring keing compressible under eccentric
motion of the shaft to permit flow of water there-

; past at 180° from the point of compression, said

ring being retained in cooperative relationship
with the shaft 10 by a surrounding container 113
attached to or formed as a part of a casing 114.
In conformity with the present invention casing
{14 is in communication through any suitable
conduit or passage 116 with the housing 116 of 2
brake operator generally indicated at 18, and
which may be and preferably is of the construc~
tion disclosed in my aforesaid application. As
indicated diagrammatically in Fig. 1, casing {16
has interiorly thereof an expansible and collap-
sible corrugated tubular wall or bellows {17 which
has a fluid-tight connection with the casing 116
at its stationary end, while its movable end H18 is
connected in any suitable way to a stem (19 that
in turn is connected with any suitable brake
which controls the initiation of the spinning of
the clothes. When the chamber {20 within said
casing 116 is pressurized stem {8 is moved to
the right as viewed in Fig. 1 for releasing the
brake and initiating the spinning of the clothes,
whereas when pressure is released from said
chamber 120, stem 119 is moved to the left as
viewed in Fig. 1, due to the inherent resilience
of the bellows 118 or a spring may be used if de-
sired, so as to apply said brake and prevent
spinning. ]

To determine when the chamber 121 in casing
1{4 and the chamber 120 in casing ({6 shall be
pressurized to release the brake and condition the
Hemmeter valve for operation, or apply the brake
and release the pressure in the Hemmeter valve
casing, a flow control valve generally indicated
at 20 is associated with said casings (14 and 116.
As shown in Fig. 1, a casing 122 is suitably .con-
structed so-as to provide a valve port 123 in com-
munication with chamber (21, Mounted in the
chamber {24 of said casing is an expansible and
collapsible corrugated tubular wall or bellows 125
whieh at its stationary end is suitably secured to
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the end wail {28 of said casing, while its opposite
and movable end wall {27 is provided with any
suitable valve member {28 for cooperation with
said port {23. Chamber {24 is in communicaticn
through any suitable inlet {29 with a source of
water, which may be the cold water line leading
to nipple (8. The chamber {33 interiorly of the
bellows 125 is in communication with chamber
{24 through a bleed opening {38!, and said cham-
ber 128 has an outlet 132 formed on or attached
to the end wall §28. The passage in outlet 132
at its opposite end is in communication with a
valve casing {38 with which communicates any
suitable conduit or passage {34 lsading to the
pilot valve.

Disposed interiorly of casing {23 is any suitable
valve member {35 mounted for movement so that
it may open and close the inlet 136 to said pas-
sage 134. As here shown, said valve member 135
is mounted on a stem #37 that is secured in any
suitable way to the movable end wall £33 of an
expansible and collapsible corrugated tubular
wall or bellows 139 the opposite end of which is
secured in any suitable way to a casing 148 sur-

rounding said bellows and here shown as con-

stituting an extension of the casing §33. Movable
end wall {38 as shown is provided with an ex-
ternal flange {41 slidably mounted in the interior
of the casing 148, and a coil spring {42 extends

between said flange and the end of the casing 148

50 as normally to urge the valve member {25 into
a position wherein the inlet {35 to passage {24
is open.

Casing 148 has suitably secured thereto an end

wall {43 in which is a valve port {44, here shown 3

as formed by providing an aperture in said end
wall 143 with an interiorly projecting flange.
Suitably mounted interiorly of the casing 148 is a
flap valve 145 of any suitable form and construc-

tion. As here shown, a ring 143, which may be «

secured to the wall of the casing {49 in any suit-
able way, is provided with a radially extending
resilient or elastic arm {47 carrying said flap
valve {45. Valve (45, for a purpose t0 be ex-

plained, is inftended fo have a predetermined .

leakage, and to this end it may be provided with
a bleed opening cr its engagement with the
flange surrounding the valve port {44 may be
such as to secure the desired leakage. Communi-
cating with said port 144 is a conduit or passage
149 leading to interconnected pressure devices,
one of which is generally indicated at 22, that are
associated with the legs of the washing machine.
As diagrammatically illustrated in Fig. 1, each

pressure device includes a foot 150 adapted to rest .

on the floor, and extending upwardly therefrom
is a post 1Bl terminating in a plunger 152.
Mounted on said plunger {152 in surrounding rela-
tionship therewith is a cylinder or casing 153
having suitable provisions as nuts i54 for attach-
ing the same to a leg of the washing raachine.
The chambers 155 in the cylinders 153 above the
plungers 152 associated with the several legs are
in open communication with each other through
suitable cross connections {55 and also in com-
munication with the passage {48.

During the washing eycle pilot valve {7 closes
the outlet of passage {34 whereby water entering
the chamber 124 flows through bleed opening i3}
to chamber {38, thereby equalizing the pressurs
on the opposite sides of the movable end wall 127,
whereby bellows {25, either because of its in-
herent resiliency or a spring could be used if de-
sired, moves valve member 128 to close the port
123. As there is always a small amount of leak-
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age between the shaft 10 and the Hemmeter valve
member 112, chambers 120 and 121 are not under
pressure, and therefore bellows {17, either by ifs
own resiliency or a spring could be used if de-
sired, holds stem (18 at its leftward position as
viewed in Fig. 1, applying the brake which pre-
vents operation of the means for initiating spin-
ning. At the close of the washing cycle pilot
valve {7 opens the outlet of passage i34 so that
the pressure in chamber {30 is released. Thereby
the pressure in chamber 124 compresses bellows
128, withdrawing valve member 128 from pori
{23, whereby the pressure of the liquid in cham-
ber 124 is introduced into chambers 129 and {214,
releasing the brake to initiate the spinning opera-~
tion and also conditioning the Hemmeter valve.

If now by reason of improper distribution of
the clothes in the tub vibration is set up in the
machine, movement of the cylinders 153 with re-
spect to their plungers 152 produces a pumping
action, downward movement of each cylinder
with respect to its plunger developing a pressure
in the chamber {5% which is communicated
through the passage 148 {o the chamber 57 with-
in casing {40. The flap valve 145 functions as a
check valve to largely retain the pressure so de-
veloped in chamber {57, and the pressure de-
veloped in chamber 157, when of sufficient mag-
nitude, acts on the movable end wall {38, con-
tracting the bellows {39 and moving valve mem-
ber 138 upwardly as viewed in Fig. 1 until the in-
let 138 of passage 134 is closed. This permits
pressure to develop in chamber 138 whereupon,
when the pressure is egualized on the opposite
sides of the movable end wall {27, valve member
128 is moved to close the port {22, This results
in g release of the pressure in chambers 129 and
{21 by reason of leakage past the Hemmeter
valve, whereby the brake operator {19 is again
moved to the left as viewed in this figure to
apply the brake and discontinue the spinning
operation. This causes the mechanism to resume
its washing movement so that a redistribution of
the clothes will be effected by the wobbling or
other suitable movement of such mechanism.
After a lapse of a predetermined period of time
determined by the leakage or bleeding at the
valve {145 the pressure in chamber {57 decreases
sufficiently to permit spring 142 to expand bhellows
139, moving valve member 185 downwardiy so as
to reopen the inlet o the passage (34. As the
pilot valve at this stage of the cycle is retaining
the ouflet of passage 134 open, pressure is re-
leased promptly from chamber {30, the pressure .
in chamber {24 confracts the bellows i25 and
opens valve member 128, and liguid under pres-
sure is admitted to the chambers {2 and 128 to
condition the Hemmeter valve and releass the
brake for resumption of the spinning operation.

Therefore, the valve generally indicated at ¢
cperates as a time delay valve for predetermining
the period of time during which spinning will ha
interrupted for redistribution of the clothes in
the tub, the fluid pressure devices 22 actinz 1o
apply pressure quickly to chamber {57 to effect
the closure of the inlet to passage {34 and thers-
after, because of the leakage provision, slowly
releasing the pressure over a predetermined
period of time. If preferred, however, the pres-
sure may be developed slowly and released with
the desired rapidity by appropriate comstruction
of the valve mechanism and associated pressure
devices generally indicated at 21 and 22. .

To control the main drain valve, a second
pressure operated device, generally indicated at
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23 in Fig. 1, may be of the same construction
as disclosed in my aforesaid application or as
generally indicated at 19 in Fig. 1 hereof. As
shown, the valve operator includes a casing {68
in which is an expansible and collapsible cham-
ber from the movable wall of which extends a
suitable stem {61 for connection to and opera-
tion of a drain valve of any suitable construc-
tion. The chamber in casing {69 is in communi-
cation with a conduit or passage 162 which leads
to the passage 134 heretofore referred to, be-
cause during the washing cycle pressure should
e maintained at operator {68 to keep the drain
valve closed, but at the end of the washing cycle
when spinning is to be initiated the pressure
should be released at the operator 23 to open
the drain valve at the same time that pressure
is released from chamber 30 so as to effect open-
ing of the valve 128 and application of pressure
to chambers 128 and 12§ in order to release the
brake that initiates spinning and simultaneously
condition the Hemmeter valve. It will be ob-
served that if the valve mechanism generally
indicated at 2{ is actuated because of an im-
proper distribution of clothes so as to result
in a resumption of the washing movement as
heretofore explained, operator 23 is not actuated
to close the drain valve because casing {60 is
still in communieation through passage {§2 with
passage 134 whose outlet end is open because
the pilot valve is now at the spinning stage of
the eycle. When the pilot valve is closed, how-
ever, the pressure in passage 134 is communicated
through passage 162 to the casing 160 and thereby
the drain valve is maintained closed.

As is apperent from the description so far
given, the automatic cycle of operation referred
to contemplates a plurality of steps or stages
carried out in sequence. The number and
character of steps in such a cycle may be varied,
a5 will be apparent to those skilled in the art.
1t is desirable, on the other hand, that some one
or more of the stages in the sequence be capable
of omission if desired, but the sequence must
never be capable of reversal. To this end the
nydranlic control of the present invention is sub-
ject to a manual setting which may skip one or
more of the steps in the cycle but the manual
control for this purpose is so constructed that
ihe sequence in steps can never be reversed. To
move the pilot valve generally indicated at {7
threugh the sequence of steps or stages consbi-
tuting the program of the machine, said pilot
valve is sutomatically driven by a timing mech-
anism sssociated with said pilot. valve, with pro-
vision for manually sefting the pilot valve, as
shown in Figs. 3, 4 and 5. While the timing
mechanism and pilot valve now to be described
are of particular utility as applied to an auto-
matic washing machine, it is apparent that this
mechanism has utility in other relations, and
therefore it is to be expressly understood that
it iz the intention to protect the same as ap-
niied to other uses as well as a subcombination
of the hydraulic control here disclosed.

Referring now to Figs. 3, 4 and 5, an electric
motor 165 of any suitable size and construction
has an appropriate casing 186. Armature (67
of said motor is mounted in any suitable way
to rotate upon a shaft 168 which extends above
the casing 166, as shown at. 184, where it may
be provided with any suitable knob or other
manually operable device for rotating the shaft
by hand when one or more of the stages is to
Le skipped. The armature [§7 of said motor
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is provided in any suitable way with a hub 169
formed as or on which is secured a pinion 178.
Meshing with said pinion {10 is a planetary gear
{71 which also meshes with a stationary ring
gear 112 secured to the casing 166 in any suit-
able way, as by screws {73. The stub shaft 174
of gear (T is carried by a disk {15 which is
rotatably mounted on the shaft 168 and pro-
vided with a hub carrying or formed as a pinion
{76. Pinion 176 in turn is in mesh with a plan-
etary gear 117 which also meshes with said ring
gear 172. The stub shaft 178 of gear {77 is car-
ried by a disk 179 also rotatably mounted on
the shaft 168, and its hub carries or is formed
as a pinion 180. Pinion (88 is in mesh with a
planetary gear I18{ which also is in mesh with
said ring gear 172, and its stub shaft 182'is car-
ried by a disk 183 also rotatably mounted on
the shaft 168. 'The hub of disk 183 carries or
is formed as a pinion (84 which is in mesh with
a pair of diametrically disposed planetary gears
185 that also are in mesh with said ring gear
{72. The stub shafts 186 of said gears {85 are
carried by a disk {87 also rotatably mounted on
said shaft {68.

Suitably formed on or secured to the hub 188
of disk {87 is & cam member (89 (see Fig. )
having a nose 193 which cooperates with the
cam face 190 of an opening in a lever 184 pivoted
at 181 on a stationary part of the apparatus,
here shown as the end of the ring gear (72
Opening 198 is provided with two steps 192 and
said lever is urged by any suitable spring so as
to hold the cam suriace of said opening in co-
operative relationship with said cam member {89.
Thereby at each revolution of the cam member
189 lever {94 is oscillated twice about its pivot
191, At its end opposite said pivot lever 184 car-
ries a paw! {95 pivoted thereon at {98 and urged
by a spring toward the periphery of a ratchet
wheel {87. Therefore at each rotation of the
cam member {83 lever 194 is actuated once to
advance the ratchet wheel {87 the distance of
one tooth. By providing the periphery of said
ratchet wheel {87 with a suitable number of
teeth the desired number of steps reduired to
move the ratchet wheel through cne complete
revolution may be predetermined, and by suit-
ably selecting the gear ratios of the gear train
{10 to §87 the lapse of time required for one
complete revolution of the ratchet wheel {87
may likewise be exactly predetermined.

Ratchet wheel 197 is secured in any suitable
way, as by a threaded connection at 198, to the
end of the shaft 168 so that shaft 168 is driven
by said ratchet wheel while said ratchet wheel
may be manually rotated by shaft 158 independ-
ently of said gear train, but only in the direc-

tion in which said ratchet wheel is moved by

the pawl 195 during the motor driven operation
of said ratchet wheel. Any suitable manually
operable knob or other device may be secured
or .operatively connected to the end 184 of the
shaft 168 and with said device may be associated
any suitable indicating means for designating
the several stages in the operation of the ma-
chine. S
Shaft {68 is also shown as provided with
means for actuating the .means which control
the operation at both the motor 185 which drives
the timing mechanism and also the main motor
which drives the washing machine proper, the
means here illustrated (see Figs. 3 and 4) being
of the same general type as that illustrated and
described in detail in my aforesaid application.
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As shown, the exteriorly projecting portion of
the shaft {68 is provided with a cam 298 secured
to the shaft 168 in any suitable way, as by a set
secrew 281, Cam 260 is circular for the greater
part of its circumference but rises to a high point
followed by a step at 202. Mounted on any suit-
able support, here shown as a block 203 carried
by the end wall of casing 16§, is a frame 204
which carries three spring contact elements 205,
206 and 201, respectively carrying contacts 208,
209 and 210. Contact element 285 is in the cir-
cuit leading to the main motor of the washing
machine, contact element 206 is in the circuit
of the timing motor 165, and contact element
207 is common to both of said circuits.

‘When the machine stops, the contact elements
285 and 20§ are on the high point 292 of the
cam but contact element 207 has dropped down
the step, whereby the circuits of koth motors

are opened. When shaft 168 is rotated manually ¢

to the station designated “Start” cam 260 is ro-
tated in the direction of the arrow 2! in Fig. 4
to the position where the contact element 208
also drops down the step 222, bringing the con-
tact 209 into engagement with contact 210 and
thereby closing the circuit through the timing
motor 165. The timing motor drives the shaft
168 through the gear train and ratchet mecha-
nism, and at a predetermined time the cam 280

causes the contact element 285 to drop down the ¢

step 202, bringing its contact 208 into enhgage-
ment with contact 289 so as fto complete the
circuit through the main motor of the washing
machine. Motor 165 drives the ratchet 197

through the reduction gearing heretofore de-

scribed to advance said ratchet one step at a
time through one complete revolution of said
ratechet. At the end of said revolution contact
element 287 drops down the step 2982, separating
its contact 218 from contacts 289 and 28§ and
thereby interrupting the circuits of both motors.
At any stage in the operation of the mechanism
shaft 168 may be advanced manually in the same
direction in which the ratchet is driven by the
motor driven reduction gear train, but not in
the opposite direction, so as to omit any desired
stage or stages in the cycle or program of the
machine,

Coming now to the pilot valve generally indi-
cated at {7 in PFig. 1, and shown in detail in
Figs. 3 and 6 to 12 inclusive, said pilot valve is
shown as including a casing 213 associated with
the casing 166 for the timing mechanism in any
suitable way, said casing 213 having an open-
ing 214 at its end adjacent to the casing 166,
while its opposite end is shown as closed by a
closure plate 2}5 secured to the casing 23 in
any suitable way as by screws 248. Closure plate
215 as shown is provided with a nipple 217 hav-
ing a passage 248 leading from the chamber 219
interiorly of said casing 213, said nipple 217 being
adapted to be connected to any suitable low
pressure or exhaust conduit or passage such as
& passage leading to the drain connections.

Rotatably mounted interiorly of said casing 213
is the cylindrical body 2286 of the pilot valve,
sald body being operatively connected to the
ratchet wheel 197 in any suitable way so as to
be driven therefrom. As shown, the ratchet
wheel has a hub 22! rotatably received in the
opening 214 in the pilot valve casing, and it is
operatively connected to the end of the pilot
valve body 220 in any suitable way, as by a pair
of pins 222 received in apertures in said hub and
bedy. Body 220 is shown as provided with an
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axially extending bore 223 for a portion of its
length, said bore acting as a passage for the
escape of liquid as hereinafter explained, and
in order fo hold the body 220 in driving rela-
tionship with the hub 22{ a coil spring 224 is
disposed in said bore and reacts between the
body 220 and the cover plate 2{5. Casing 213
has a suitable number of ports 225 leading there-
through, and associated with each of these ports
is a nipple 226a for connection with the conduits
or passages 80, 97, 109 and 134 shown in Fig. 1,
only two of such nipples being illustrated in
Fig. 3.

Referring now to Figs. 6 to 12, inclusive, the
body 229 of said pilot valve member is provided
with any suitable number of circumferentially
extending passage systems, each including -one
or more grooves of suitable length and location
for the program to be carried out, for registry
with the corresponding ports 225 at suitable
times during the rotation of said body 220. Figs.
6 to 12 illustrate four circumferential passage
systems respectively designated 226, 227, 228 and
228. As shown in cross section in Fig. 8, pas-
sage system 226 is compoesed of three grooveg 238,
231 and 282. Grooves 230 and 231 extend to the
end of the body member a shown in the end
view, Fig. 7, while groove 232 has an axially ex-
tending cross groove 233 in communication
therewith and also extending to the end of the
body member. Thereby all of the grooves in s5yS-
tem 226 may drain into the chamber 249 at the
end of the body member. Passage system 227,
as shown in cross section in Fig. 9, is composed
of a single groove 234 with which communicates
a passage 235 leading into the bore 223. Passage
system 228, as shown in cross section in Fig. 10,
is formed as a single groove 235 of 360° extent.
Passage system 229, as shown in cross section in
Fig. 11, is composed of three grooves 237, 238
and 288 each of which communicates with the
groove 236 by cross grooves 240, 24 and 242, re-
spectively.

Passage 134 terminates af the pilot valve in a
port 225 in circumferential slignment with the
passage system 229. When any of the grooves
230, 231 and 232 are aligned with the port 225
of passage 134 the liguid in said passage may
drain into the chamber 249 and thencs through
the passage 218 to the drain, when pressure is to
be released in said passage 234, bus when the
solid portions of the pilot valve Lody 228 between
said grooves are cpposed to the port 225 in com-
munication with passage 134, pressure builds up
in said passage to actuate the drain valve oper-
ator 23 and the fow control valve 28 as hereto-
fore explained.

Similarly, passage system 227 is circumferen-
tially aligned with the port 225 at one end of
passage 83 so that when groove 234 is in registry
with said port the pressure in chamber 79’ of the
mixing valve zhown in Fig. 2 ig released, the
liguid draining through passage 83, groove 324
and passage 233 into the bore 223 and thence
through chamber 249 and passage 28 to the
drain. When the solid portion of the pilot valve
body is opposite the port 225 asscciated with
passage 86, however, pressure builds up in said
chamber 79’ as heretofore explained, moving the
valve member 3 toward the hot water port 39 so
that cold water may be admittad for rinsing.

" Passage system 228, composed of the single cir-
cumferential groove 236, is in circumferential
alignment with the port 225 which communicates
with the end of passage 109. Passage system 228
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is in circumferential alisnment with the port 228
in communication with the passage 97 so that
when any of the grooves 237, 238 and 239 are in
registry with said port the water may drain from
passage 97 through said groove, and thence
through the corresponding cross passage 246, 241
or 242, respectively, into the groove 238 which is
permanently in communication with the passage
109. When the solid portions of body 229 are op-
posed to the port 225 that communicates with
passage 97, however, pressure builds up in the
chamber 92 to actuate the flow control valve 12
in the manner heretofore described.

As the operation of the component elements of
the system has been explained in detail in con-
nection with the description of the structure of
such elements, it will here be sufficient to sum-
marize briefly the operation of the hydraulic con-
trol as a system.

The operator first determines the temperature
at which the washing should be carried out and
by manipulation of the stem 78 associated with
the thermostat 39 positions the valve member
33 with respect to its ports 30 and 31 so that a

mixture of hot and cold water at a predetermined =

temperature is maintained in the chamber 36 of
the mixing valve 4. The operator then turns
shaft 168 to the position designed “Start,” where-
upon contact element 206 drops down the step
282 bringing contacts 289 and 218 into engage-~
ment whereby the circuit through the timing
motor i85 is completed. This motor starts to ro-
tate, and through the reduction gearing 179 to
187 and the coaction between the cam 189 and

lever 194, the ratchet wheel 197 is started in a -

step by step motion. The rotation of shaft €8
from ratchet wheel 197, after a proper lapse of
time, brings the cam 200 to the position wherein
the contact element 2085 drops down the step 202

to complete the circuit through the main motor

associated with the tub. Rotation of the ratchet
wheel 197 also effects rotation of the pilot valve
member 220 in the step by step motion heretofore
described to determine the cycle of operations
constituting the program of the machine.
cause of this step by step motion the control
grooves in the pilot valve are brought abruptly
into and out of communication with their ports
225 so that the gradual building up or release of
pressure, as would occur if the pitot valve was ro-
tated continuously and progressively, has been
avoided.

Water at the thermostatically controlled tem-
perature in the chamber 36 flows through nipple

85 and passage 86 to the chamber 96 of the filow :

control valve. At this time the interior of this
chamber 98, by reason of the position of the pilot
valve, is in open communication, through pas-
sage 97, with one of the grooves of passage sys-
tem 229, groove 238, passage 109 and passage (18
to drain, float operated valve 108 being cpen be-
cause of the absence of water in the tub. The
differential pressure applied exteriorly to the
end wall 9¢ of chamber 92 holds the valve mem-

ber 90 away from its seat at port 89, and the ¢

water entering chamber 96 flows through the
pipe {1 to the tub and gradually rises therein
until the float 188 causes the valve member {68
to close the port at the end of passage 108.
Thereafter water flowing through the bleed
opening %5 causes a back pressure to build up in
chamber 22 until the pressure on movable end
wall 91 is equalized, whereupon valve member 99
closes the port 8% and terminates the flow of
water to the tub. When the solid portion of the
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valve member in circumferential alignment with
passage system 229 is opposite the port 225 in
communication with passage 97 valve member 30
is held closed irrespective of the position of float
valve 108.

During the washing step of the cycle the port
225 in communication with passage 134 is op-
posite the sclid portion of valve member 220 that
is in circumferential alignment with passage sys-
tem 226, whereby pressure is maintained on the
valve operator 23 to hold the drain valve closed,
and pressure is also maintained in chamber 130
to hold the valve member 127 in contact with its
seat at port (23. This condition also continues
during the rinsing cycle.

During the washing cycle the port 225 at the
end of passage 88 is in communication with the
groove 234 of passage system 227, so that any
water bleeding through the hole 70 can drain off
through said groove, passage 235, bore 223 and
drain passage 2{8. When rinsing is to be effected,
however, the solid portion of valve member 220
in circumferential alignment with groove 234
comes opposite the port 225 at the end of passage
288, whereby water bleeding through the opening
78 equalizes the pressure in the chambers 78’ and
83, whereupon spring 72 moves valve member 33
downwardly as viewed in Fig. 2 to decrease or
terminate the inflow of hot water and permit the
fiow of cold rinsing water through passage 86 to
chamber 88, and thence through passage |l to the
tub, passage 87 at this time being in communica-
tion with one of the grooves of passage system
229 and passage 105 being open because float 100
has opened valve member (08 when the wash
water is drained from the tub. When the rinse
water has risen to the proper height in the tub,
however, float 108 actuates valve member 108 to
close passage (35, whereby the pressure in the
chamber 92 again builds up as heretofore ex-
plained to close valve member 90 against its seat
at port 88.

During the washing and rinsing stages the valve
member {28 is held in closed position by the pres-
sure in chamber {30 and drain valve operator 23
holds the drain valve closed, because during the
washing and rinsing stages a solid part of valve
merber 229 in circumferential alignment with
passage system 228 is opposite the port 225 at the
end of the passage i3§. When the clothes are to
be spun, either at the end of the washing stage
or the rinsing stage, however, a groove in said
passage system 226 is brought into registry with
the port 225 at the end of passage 134. Pressure
is thereby released in both the passage 134 and
the passage §62, release of pressure in passage
{62 effecting the operation of the operator 23 to
oren. the drain valve and release of pressure in
passage 134 causing the unbalanced pressure act-
ing on the end 27 of chamber 139 to open valve
member 128. When valve member 128 is opened
liguig under pressure is admitted to the chambers
i21 and {20, pressure in the former chamber con-
ditioning the Hemmeter valve {8 and pressure
in the chamber {28 releasing the brake so as to
initiate the spinning operation.

If the clothes are not properly distributed so
that undue vibration arises, the plungers {52 and
eylinders $53 develop pressure in chambers 15%
which is transmitted to the chamber {57, where
it is retained by the check valve {45, said pressure
when it is developed to the proper magnitude
acting on the movable end wall 138 of hellows
138 to move valve member (38 so as to close. the
inlet {35 to passage |24, but without affecting the
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“operation of the drain valve operator 23. Closure
of the inlet 138 results in pressure building up in
chamber 138, whersby valve member 128 is closed,
and leakage from the Hemmeter valve I8 causes
the pressure in chamber {20 to be released so that
the brake controlled by the operator 49 is applied
- to terminate the spinning operation and restore
the movement characteristic of the washing op-
eration so as to effect a redistribution of the
clothes. Affer a predetermined lapse of time,
leakage past the valve member {45 or throusgh
the bleed opening there provided results in the
pressure in chamber {87 being reduced so that
spring 142 opens valve (35, whereby chamber {30
is again drained, valve {28 is opened and pressure

is reintroduced into the chambers 121 and 128,
If the operator wishes to omit any of the steps
- in the automatic cycle he cbserves the indicating
- mechanism associated with the externally pro-
Jecting end (84 of shaft {88, and when the step
which he desires to omit has been reached, he
turns the shaft {88 to the next step, the pawl {55
sliding cn the teeth of ratchet wheel 157, In this
way as many steps msy be omitted as the cperaior
- desires, but thereafter the automatic cyele is
resumed and continued until cam 288 reaches the
position wherein contact element 287 drops down
the step 282, and as this is the element common
to the cireuits of both the timing motor and the

main motor, both of these circuits are opened and -

both motors stop.

By providing appropriate control areas on the
valve member 228 the automatic cycle may in-
clude any desired number of steps in sequence,
and by preperly proportioning the grooves in the
control areas the instant of application or release
of pressure to or from the pressure responsive
devices controlling the beginning and end of the
respective stages may be exactly predetermined.

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 fluid pressure, the pressure used being
derived from water which may be taken from the
usual water mains.
the system are so constructed that injury will not
be caused thereto even though the pressure in the
mains be relatively high or vary from time to
time.

chine with assurance that the predetermined
sequence of steps shall not be upset. The control
facilitates predetermining the temperature -at
which the washing shall be done, but any abnor-
mal rise in temperature in the water will not
injure the thermostat. A single valve has been
used for contrelling both the flow of wash water
and rinse water. and the actuation of the mixing
valve to admit warm water for washing cr cool
water for rinsing is under the control of the same
pilot valve which effects the control of the other
stages of the automatic cycle. The water always
rises to a predetermined level in the tub irrespec-
tive of how much water may be absorbed by the
fabrics therein beeause the admission of water to
the tub is controlled solely by the water level
therein. The initiation of the spinning stage is
controlled by the same pressure which conditions
the Hemmeter valve, and if undue vibration arises
from improper distribution of the clothes the
spinning is promptly terminated to return to a
motion that will redisfribute the clothes, angd this
will recur as long as the improper distribution
persists. The complexity incident to the use: of

The component elements of -

The contrel provides for readily omitting -
desired steps in the automatic cycle of the ma-

10

15

20

<t

o=

G

[$5

70

20

electric systems has been eliminated, and unde-
sirable actions incident to the gradual building
up or release of pressure, retarding the initiation
or termination of particular steps in the cycle,
have been avoided. The system is simple and
compact, bositive in action, and composed of rela-
tively few directly connected parts which are easy
to standardize, inexpensive to manufacture, easy
to assemble and service, and certain and efficient
in coperation.

It will also be perceived that while an improved
mixing valve, improved timing mechanism, etc.,
have been provided and which are desirable sub-
combinations in the hydraulic control of the
present invention viewed as an entire system,
these and other subcombinations of the system
are capable of other applications, and therefore
it is to be expressly understood that it is with-
in the contemplation of the present invention
that such devices are applicable to wider uses
than as parts of the hydraulic control herein
disclosed.

While the embodiment of the invention illus-
trated on the drawings has been described with
considerable particularity it is to be expressly
understood 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 struc-
tures constituting components elements of the
system may be replaced by other suitable forms
of devices to perform comparable functions.
Changes may also be made in the details of con-
struction, arrangement, proportion, sizes, etc.,
some of the improved features may be used with-
out others, the control may be adapted to a
smaller or larger nmumber of steps or stages in
the automatic cycle of the machine or to effect
other steps than herein discussed by way of
example, and the -control as a whole, while
particularly adapted to use with an automatic
washing machine, is also susceptible to other
applications. Reference is therefore to be had
to the appended claims for a definition of the
invention.

What is claimed is:

1. In a hydraulic control, in combination with
& plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive
to the temperature of said fluid for operating
said mixing valve, a plurality of pressure motors
respectively associated with said valve elements,
each of said motors including an expansible
and collapsible chamber and means providing a
chamber exteriorly of said first named chamber
and in communication therewith through a bleed
opening, each of said motors having a passage
individual te and communicating with one of
said chambers and means for admitting liquid
under pressure to the other of said chambers,
means providing a low pressure passage, a sin-
gle pilot valve associated with all of said first
named passages and including means for se-
quentially bringing the same into communica-
tion with said low pressure passage, said pilot
valve including a casing having ports respec-
tively in communication with said first named
passages and a hody movable in said casing and
having passages for sequentially establishing
comriunication between said ports and said low
pressure passage, and a timing motor operative-
1y connected to said valve body.

2. In a hydraulic control, in combination with
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a plurality of valve elements to be controlled
ineluding a fluid mixing valve, means responsive
to the temperature of said fluid for operating
said mixing valve, a plurality of pressure motors
respectively associated with said valve elements,
each of said motors including an expansible and
collapsible chamber and means providing a
chamber exteriorly of said first named chamber
and in communieation therewith through a bleed
opening, each of said motors having a passage
individual to and communicating with one of
said chambers and means for admitting liquid
under pressure to the other of said chambers,
means providing a low pressure passage, a sin-
gle pilot valve associated with all of said first
named passages and including means for se-
guentially bringing the same into communication
with said low pressure passage, said pilot valve
including a casing having ports respectively in
communication with said first named passages
and a body movable in said casing and having
passages for sequentially establishing communi-
cation Letween said ports and said low pressure
passage, a timing motor for moving said valve

body, and a driving train between said timing ¢

motor and said valve bedy including a pawl-and
ratchet mechanism for abruptly bringing the
passages in said valve body into and out of
registry with said ports.

3. ITn a hydraulic control, the combination of

a plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive
to the temperature of said fluid for operating
said mixing valve, a plurality of pressure motors
respectively asscciated with said valve elements,
each of said motors including an expansible and
collapsible chamber and means providing a
chamber exteriorly of said first named chamber
and in comimunication therewith through a bleed
opening, each of said motors including means
for admitting a lquid under pressure to one of
said chambers and a pressure release passage
communicating with the other of said chambers,
each of said valve elements including an -aper-
tured seat and a valve member connected to one
of said expansible and collapsible chambers to
bhe movable relative to said seat by the equaliza-
tion of pressure interiorly and exteriorly thereof
through said bleed opening, and a single. pilot

valve for controlling the pressure in all of said =

pressure release passages.

4, Tn a hydraulic control, the combination of
a plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive

to the temperature of gaid fluid for operating said :

mixing valve, a plurality of pressure motors re-
spectively associated with a plurality of.said
valve elements, each of said motors including an
expansible and collapsible chamber and-.means
providing a chamber exteriorly of said first
named chamber and in communication therewith
through a bleed opening, each of said motors in-
cluding means for admitting a liquid under pres-
sure to one of said chambers and a pressure re-
lease passage communicating with the other of
said chambers, each of said valve elemenfs in-
cluding an apertured seat and a valve member
connected to one of said expansible and col-
lapsible chambers to be movable relative to said
seat by the egqualization of pressure interiorly
and exteriorly thereof through said bleed open-
ing, a single pilot valve for controlling the pres-
sure in all of said pressure release passages, said
pilot valve including a casing provided with ports
respectively in communication with said pres-
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sure release passages, means providing a low
pressure passage and a rotatable valve body
mounted in said casing and provided with pas-
sages for sequentially bringing each of said pres-
sure release passages into communication with
said low pressure passage, and a timing motor op-
eratively connected to said valve body.
. 5. In a hydraulic control, the ccmbination of
a plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive to
the temperature of said fiuid for operating said
mixing valve, a plurality of pressure motors re-
spectively associated with said valve elements,
each of said motors including an expansible and
collapsible chamber and means bproviding a
chamber exteriorly of said first named chamber
and in communication therewith through a bleed
opening, each of said motors including means for
admitting a liquid under pressure to one of said
chambers and a pressurs release passage in com-
munication with the other of said chambers, each
of said valve elements including an apertured
seat and a valve member connected to one of
said expansible and collapsible chambers to be
movable relative to said seat by the equalization
of pressure interiorly and exteriorly thereof
through said bleed opening for controlling a port
associated therewith, a single pilot valve for con-
trolling the pressure in all of said pressure re-
lease passages, said pilot valve including a cas-
ing provided with ports respectively in communi-
cation with said pressure release passages, means
providing a low pressure passage and a rotatable
valve body mounted in said casing and provided
with passages for sequentially bringing each of
said pressure release passages in communication
with said low pressure passage, a timing motor
for rotating said valve body, and a driving train
between said motor and said valve body includ-
ing reduction gearing and a pawl and ratchet
mechanism operated thereby and operatively
connected to said valve body to advance said
valveé body periodically in a step by step motion.
6. In 2 hydraulic control, the combination of
a thermostatically controlled mixing valve for
predetermining the temperature of the water to
be supplied, said valve including a casing pro-
viding a chamber for the mixture of the hot and
cold water, hot and cold water passages in com-
munication with said chamber, valve means for
controlling said passages, and a thermostat op-
eratively connected to said valve means and sub-
jected to the temperature of the mixture in said
chamber, said thermostat including a movable
wall, a stem operatively connected with said last
named wall for adjusting the thermostat, an ex-
pansible and collapsible chamber having a mova-
ble wall engaging said stem and in communica-
tion with said first named chamber, means pro-

viding a chamber exteriorly of said expansible

and collapsible chamber and communicating with
said latter chamber through a bleed opening,
means providing a pressure release passage in
communication with said exterior chamber, a
valve for controlling the pressure in said pres-
sure release passage, and spring means cooperat-
ing with said last named movable wall and op-
erable to move the same away from said stem
and actuate said valve means to discontinue flow
of water through said hot water passage when
said release passage is closed and the liquid flow-
ing through said bleed opening equalizes the
pressure on the opposite sides of said last named
movable wall.

7. In a hydraulic control for automatic wash-
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ing machines, the combination of a thermostati-
cally controllad mixing valve for predetermining
the temperature of the water to be delivered, said
valve including a chamber for the mixture of
hot and cold water, means providing an outlet
passage in communication with said chamber,
hot and cold water passages in communication
with said chamber, valve means for controlling
the fiow of water through said hot and cold water
passages, a thermostat subjected to the tempera-
ture of the mixture in said chamber and op-
eratively connected to said valve means, a valve
for controlling the flow of water through said
outlet passage, pressure motors operatively con-
nected to said last named valve and to said mix-
ing valve for respectively controlling the flow
from said chamber and for adjusting said mixing
valve to deliver cold water, each of said pressure
motors including an exzxpansible and collapsible
chamber and means providing a chamber exte-
riorly of said expansible and collapsible chamber
and in communication therewith through a bleed
opening, means providing pressure release pas-
_ sages individusal to and communicating with each
of said pressure motors, and a single pilot valve
for opening and closing said pressure release
passages and actuating said pressure motors.

8. In a hydraulic control for automatic wash-
ing machines, the combination of a thermostati-

cally controlled mixing valve for predetermining

the temperature of the water to be delivered, said
valve including a chamber for the mixture of
-hot and cold water, means providing an outlet
passage in communication with said chamber,
hot and cold water passages in communication
with said chamber, valve means for controlling
the flow of water through said hot and cold water
passages, a thermostat subjected to the tem-
perature of the mixture in said chamber and
operatively connected to said valve means, a valve
for controlling the flow of water through said
outlet passage, pressure motors operatively con-
nected to said last named valve and to said mix-
ing valve for respectively controlling the flow
from said chamber and for adjusting said mixing
valve to deliver cold water, each of said pressure
motors including an expansible and collapsible
chamber and means providing a chamber ex-
teriorly of said expansible and collapsible cham-
ber and in communication therewith through a
bleed opening, means. providing pressure release
passages individual to and -communicating with
each of said pressure motors, a single pilot valve
for opening and closing said pressure release pas-
sages and actuating said pressure motors, said
pilot valve including a casing, meang providing
a low pressure passage in communication with
said casing, a valve body mounted in said casing
and provided with passages for sequentially
bringing said low pressure passage into com-
munication with said pressure release passages,
and a timing motor operatively.connected to
said valve body. .

9. In a hydraulic control for automatic wash-
ing machines, the combination of a thermostati-
cally controlled mixing valve for predetermining
the temperature of the water to be delivered,
said valve including a chamber for the mixture
of hot and cold water, means providing an out-
let passage in communication with said chamber,
hot and cold water passages in communication
with said chamber, valve means for controlling
the flow of water through said hot and cold
water passages, a thermostat subjected to the
temperature of the mixture in said chamber and
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* operatively connected to said valve means, a valve
- for controlling the fiow of water through said out-
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let passage, pressure motors operatively con-
nected to -said last named valve and to said
mixing valve for respectively controlling the flow
from said chamber and for adjusting said mix-
ing valve to deliver cold water, each of said pres-
sure motors including an expansible and col-
lapsible chamber and means providing a chamber
exteriorly of wsaid expansible and -collapsible
chamber and in communication therewith
through a bleed opening, means providing pres-
sure release passages individual to and com-
municating with each of said pressure motors, a
single pilot valve for opening and closing said
pressure release passages and actuating said
pressure motors, said pilot valve including a cas-
ing, means providing a plurality of low pressure
passages in ecommunication with said casing, a
‘valve body mounted in said casing and provided
with passages for sequentially bringing a low
pressure passage into communication with said
pressure release passages, a timing motor op-
eratively connected to said valve body, and a
float control valve associated with one of said low
pressure passages.

10. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pressure
liguig to said chamber and motor including a
valve, an expansible and collapsible chamber op-
eratively connected to said valve, means providing
a chamber exteriorly of said expansible and col~
lapsible .chamber and communicating therewith
thirough a bieed opening, means providing an inlet
for introducing liquid under pressure into said
last named chamber, means providing an outlet
passage from said expansible and collapsible
chamber, and means for controlling the flow of
liguig through said outlet passage to determine
whether or not pressure shall be developed
through said bleed opening in said expansible and
.collapsibie chamber.

11. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pressure
liquid to said chamber and motor including a
valve, an expansible and collapsible chamber op-
eratively connected to said valve, means providing
a chamber exteriorly of said expansible and
collapsible chamber and communicating there-
with through a bleed opening, means providing
an inlet for introducing liquid under pressure
into said last named chamber, means providing
an outlet passage from said expansible and col-
lapsible chamber, and means for controlling the
flow of liguid through said outiet passage to de-
termine whether or not pressure shall be devel-
oped through said bleed opening in said expansi-
ble and collapsible chamber, said Ilast named
means including a valve controlling said outlet
passage and a timing motor operatively connecied
to said valve. ' :

12. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pressure
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liquid to said chamber and motor including a
valve, an expansible and collapsible chamber
operatively connected to said valve, means pro-
viding a chamber exteriorly of said expansible
and collapsible chamber and communicating
therewith through a bleed opening, means pro-
viding an inlet for introducing liguid under pres-
sure into sald last named chamber, nmeans pro-
viding an outlet passage from said expansible
and collapsible chamber, and means for control-
ling the flow of liguid through said outlet pas-
sage to determine whether or not pressure shali
be developed through said bleed opening in said
expansible and collapsible chamber, said last
named means inciuding a pressure responsive de-
vice and means oberable by vikration to develop
pressure in said pressure responsive device.

13. In a hydrauiic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a ci:amber for liguid under
pressure, a brake operator including a pressure
motor in communication with said chambper,
means for controlling the application of pressure
liguid to said chamber and motor including a
valve, an expansible and collapsible chamber op-
eratively ccnnected to said valve, means providing
a chamber exteriorly of saig expansible and col-
lapsible chamber and communicating therewith
through a bleed opening, means providing an
inlet for introducing liguid under pressure into
gaid last named chamber, means providing an
outlet passage from said ezpansible and col-
apsible chamber, a valve for opening and cloging
said outlet passage, a pressure motor for operat-
ing said valve, and means responsive to vibration
for developing pressure in said pressure motor
and operating said valve to close said outlet
passage.

14. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liguid under
pressure, a brake operator including & pressure
motor in communication with said chamber,
means for controlling the application of pres-
sure liquid to said chamber and motor including
a valve, an
oneratively connected to said valve, means pro-
viding a chamber exteriorly of said expansible
and colizpsible chambker and communicating
therewith through a kleed opening, means pro-
viging an inlet for introducing liguid under pres-
sure into said last named chamber, means provid-
ing an outlet passage from said expansible and
coliapsible chamber, 'a valve for opening and
closing said outlet passage, a pressure motor for
operating said valve, means for developing pres-
sure in said pressure motor, a passage for con-
necting said last-named means to said pressure
motor, and a check valve for controlling said
passaze and providing for a leakage return fo said
passage to relieve the pressure in said pressure
motor after a predetermined period of time.

15. In a hydraulic control for automatic
washing machines, the combination of a Hem-
meter valve provided with a chamber for liquid
under pressure, a brake operator including a
pressure motor in communication with said
chamber, means for controlling the application
of pressure liquid to said chamber and motor
including a valve, an expansible and collapsible
chamber operatively connected to said valve,
means providing a chamber exteriorly of said
expansible and collapsible chamber and com-
municating therewith through a bleed open-
ing, means providing an inlet for introducing
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liquid under pressure into said last named cham-
ber, means providing an outlet passage from said
expansible and collapsible chamber, a valve for
opening and closing said outlet passage, a pres-
sure motor for operating said valve, means for
developing pressure in said pressure motor, a
passage connecting said last named means with
said pressure motor, and a time delay valve as-
gociated with said passage for predetermining
the rate of liquid flow therethrough.

16. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber. for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pres-
sure liquid to said chamber and motor including
a valve, an expansible and collapsible chamber
operatively connected to said valve, means pro-
viding a chamber exteriorly of said expansible
and collapsible chamber and communicating
therewith through a bleed opening, means pro-
viding an inlet for introducing liquid under pres-
sure into said last named chamber, means pro-
viding an outlet passage from said expansible
and collapsible chamber, means providing a low
pressure passage, a valve for placing said outlet
passage in communication with said low pres-
sure passage, and means responsive to vibration
for opening and closing said outlet passage in-
dependently of said last named valve.

17. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pres-
sure liquid to said chamber and motor includ-
ing a valve, an expansible and collapsible cham-
ber operatively connected to said valve, means
providing a chamber exteriorly of said expansible
and collapsible chamber and communicating
therewith through a bleed opening, means pro-
viding an inlet for introducing liguid under pres-
sure into said last named chamber, means pro-
viding an outlet passage from said expansible
and collapsible chamber, means providing a low
pressure passage, a valve for placing said out-
let passage in communication with said low pres~
sure passage, a second valve for opening and
closing said outlet passage, a pressure motor for
operating said second valve, and means respon-
sive to vibration for developing a pressure in
said last named pressure motor and operating
said second valve to close said outlet passage
independently of the position of said first named
valve.

18. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a champer for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pres-
sure liquid to said chamber and motor including
a valve, an expansible and collapsible chamber
operatively connected to said valve, means pro-
viding a chamber exteriorly of said expansible
and collapsible chamber and communicating
therewith through a bleed opening, means pro-
viding an inlet for introducing liquid under pres-
sure into said last named chamber, means pro-
viding an outlet passage from said expansible
and collapsible chamber, means providing g low
pressure passage, a valve for placing said out-
let passage in communication with said low
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pressure passage, a second valve for opehing ang

closing said outlet passage, a pressure motor for
operating said second valve, means responsive to
vibration for developing a pressure in said last
named pressure motor, and a time delay valve
interposed between said last named pressure
motor and said last named means for predeter-

mining the period of time during which said .

pressure motor retains said second valve in posi-
tion for closing said outlet passage.

19. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, g brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pres-
sure liquid to said chamber and motor including
a valve, an expansible and collapsible ¢hambeér
operatively connected to said valve, means pro-
viding a chamber exteriorly of said expansible
and collapsible chamber and communicating
therewith through a bleed opening, means pro-
viding an inlet for introducing liquid under pres-
sure into said last named chamber, means pro-
viding an outlet passage from said expansible
and collapsible chamber, g drain valve operator
including g pressure motor connected to said
outlet passage, and a valve for controlling the
flow of liquid through said outlet passage to
determine simultaneously whether or nhot pres-
sure shall be developed through said bleed open-
ing in said expansible and collapsible chamber
and whether or not said drain valve operator
shall be actuated.

20. In a hydraulic control for automatic wash- 35

ing machines, the combination of a Hemmeter
valve provided with a chamber for liguid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pressure
liquid to said chamber and motor including a
valve, an expansible and collapsible chamber op-
eratively connected to said valve, means provid-
ing a chamber exteriorly of said expansible and
collapsible chamber and communicating there-
with through a bleed opening, means providing
an inlet for introducing liquig under pressure
into said last named chamber, means providing
an outlet passage from said expansible and col-
lapsible chamber, a drain valve operator includ-
ing a pressure motor connected to said outlet
passage, a valve for controlling the flow of liquid
through said outlet passage to determine simul-
taneously whether or not pressure shall be de-
veloped through said bleed opening in said ex-
pansible and collapsible chamber and whether or
not said drain valve operator shall be actuated,
and means responsive to vibration for closing said
outlet passage and operating said first named
valve independently of the position of said last
named valve.

21. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, a brake operator including a pressure
mofor in communication with said chamber;,
means for controlling the application of pressure
liquid to said chamber and motor including a
valve, an expansible and collapsible chamber op-
eratively connected to said valve, means provid-
ing a chamber exferiorly of said expansible and
collapsible chamber and communicating there-
with through a bleed opening, means providing
an inlet for introducing liquid under pressure into
said last named chamber, means providing an
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outlet passage from said expansible and collaps-
ible chamber, a drain valve operator including
a pressure motor connected to said outlet passage,
a valve for controlling the flow of liquid through
said outlet passage to determine simultaneously
whether or not pressure shall be developed
through said bleed opening in said expansible and
collapsible chamber and whether or not said drain
valve operator shall be actuated, means for clos-
ing said outlet passage to operate said first named
valve independently of the position of said last
named valve including a valve in said outlet pas~
sage, a pressure motor operatively connected to
said last named valve, and means responsive to
vibration for developing pressure in said last
named pressure motor.

22. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, a brake opeartor including a pressure
motor in communication with said .chamber,
means for controlling the application of pressure
to said chamber and motor including a valve,
means for operating said valve, and means re-
sponsive to the vibration for actuating said last
named meansg to close said valve and exclude
pressure liquid from said first named chamber.

23. In a hydraulic control for automatic wash-
ing machines, the combination of a Hemmeter
valve provided with a chamber for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pressure
to said chamber and motor including a valve,
means for operating said valve including 5 pres-
sure motor, and means responsive to vibration
for determining whether or not pressure fluid
shall actuate said pressure motor.

24. In a hydraulic control for automatic wash-
ing machines, the combination of s Hemmeter
valve provided with a chamber for liquid under
pressure, a brake operator including a pressure
motor in communication with said chamber,
means for controlling the application of pressure
to said chamber and motor including g valve,
means for operating said valve including a pres-
sure motor, a valve for controlling the applica-
tion of pressure to said pressure motor, 8 pressure
motor for operating said last named valve, and
a pressure device responsive to vibration for de-
veloping pressure in said last named pressure
motor.

25. In a hydraulic control, the combination of
8 plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive to
the temperature of said fluid for operating said
mixing valve, a plurality of pressure motors re-
spectively associated with said valve elements, a
pilot’ valve operatively connected to all of said
pressure motors for operating the same in prede-
termined sequence, and timing mechanism for
operating said pilot valve including a motor, a
coaxial system of planetary gearing driven by
said motor, a pawl oscillated by said gearing, and
a ratchet wheel operated by said pawl and oper-
atively connected to said pilot valve.

26. In a hydraulic control, the combination. of
@ plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive to
th;a temperature of said fluid for operating said
mixing valve, a plurality of pressure motors re-
spectively associated with said valve elements, a
pilot valve operatively connected to all of said
bressure motors for operating the same in pre-
determined sequerice, and timing mechanism for
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operating said pilot valve including a motor, re-~
duction gearing driven by said motor, a cam driven
by said gearing, a pivoted lever having a cam-
shaped opening cooperating with said cam and
carrying a pawl, and a ratchet wheel cooperating
with said pawl and operatively connected to said
pilot valve.

27. In a hydraulic control, the combination of
a plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive
t0 the temperature of said fiuid for operating
said mixing valve, a plurality of pressure motors
operatively connected to said valve elements re-
spectively, a pilot valve, and means providing
passages operatively connecting the respective
pressure motors with said pilot valve, said pilot
valve including a casing having ports in com-
municaticn with the respective passages, a rotas-
able body in said casing provided with passages
for registry with said ports, and means for ro-
tating said valve body including a manually oper-
able shaft connected to said valve body, a motor
rotatable around said shaft, reduction gearing
driven by said moftor and including planetary
gearing disposed coaxially with said shaft, and
means connecting said reduction gearing with
said valve body.

928. In a hydraulic control, the combination of
3, plurality of valve elements to be conirolied in-

cluding a fluid mixing valve, means responsive 3

to the temperature of said fiuid for operating said
mixing valve, a plurality of pressure motors op-
eratively cennected to said valve elements re-
spectively, a pilot valve, and means providing pas-
sages operatively connecting the respective pres-
sure motors with said pilot valve, said pilot valve
including a casing having ports in communication
with the respective passages, a rotatable body in
said casing provided with passages for registry

with said ports, means for rotating said valve -

body including a manually operable shait con-
nected to said valve body, a motor rotatable
around said shaft, reduction gearing driven by
said motor, and means for rotating said valve

body from said reduction gearing including a ;j

pawl and ratchet mechanism operable to rotate
said valve body in one direction and prevent man-
ual rotation of said valve body in the opposite
direction.

29. In a hydraulic control, the combination of

a plurality of valve elements toc be contrclled in-
cluding a fiuid mixing valve, means responsive to
the temperature of said fluid for operating said
mixing valve, a plurality of pressure motors op-
eratively connected to said valve elements re-
spectively, a pilot valve, and means providing

10
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passages operatively connecting the respective
pressure motors with said pilot valve, said pilot
valve including a casing having ports in com-
munication with the respective passages, a rotat-
able body in said casing provided with passages
for registry with said ports, means for rotating
said valve body including a manually operable
shaft connected to said valve body, a motor rotat-
able around said shaft, reduction gearing driven
by said motor, and means for rotating said valve
bhody from said reduction gearing including a
cam driven by said reduction gearing, a pivoted
lever having a cam-shaped opening cooperating
with said cam and carrying a pivoted pawl, and
a ratchet whesl cooperating with said rawl and
operatively connected to said valve body.

30. In a hydraulic control, the combination of
a plurality of valve elements to be controlled in-
cluding a fluid mixing valve, means responsive

} to the temperature of said fluid for operating said

mixing valve, a plurality of pressure motors oper-
atively connected to said valve elements respec-
tively, a pilot valve, and means providing pas-
sages operatively connecting the respective pres-
sure motors with said pilot valve, said pilot valve
including a casing having ports in communica-
tion with the respective passages, a rotatable body
provided with passages for registry with said
ports, means for rotating said pilot valve includ-
ing a manuslly operable shaft connected to said
valve body, a motor rotatable around said shaft,
reduction gearing driven by said motor, a pawl
and ratchet for driving said valve body from said
reduction gearing, said shaft being driven from
said ratchet, and means for stopping said motor
driven by said shaft.
CHARLES D. BRANSON.
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