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AUTOMATIC WASHING MACHINE 
Henry Baade, Cleveland, Ohio, assignor to Wi 
sioneering Company, Inc., Cleveland, Ohio, a 
corporation of Delaware 
Application June 10, 1946, Serial No. 675,540 

11 Claims. (Cl. 68-12) 
This invention relates to washing machines, es 

pecially to a washer adapted to be automatically 
operated through a predetermined cycle. 

Heretofore, various types of automatic wash 
ing machines have been provided and they have 
been received with varying degrees of approval 
by the trade. Many of such washers have been 
electrically operated and have used considerable 
electrical equipment of varying degrees of com 
plexity. Such washers are quite expensive, may 
not have a satisfactory water extraction action, 
are too subject to mechanical failure, are difficult 
to repair, or may be objectionable for other rea 
SOS. 
Some hydraulically operated washers also have 

been provided in the past and such washers have 
been subject to valve failure, low operational pres 
sures, and fluid leakage, as Well as other faults. 
The general object of this invention is to avoid 

and overcome the foregoing and other disad 
vantages of and objections to known types of 
washing machines and to provide a Well con 
structed, electrically controlled automatic wash 
ing machine which is operated by relatively un 
complicated valves and electrical apparatus. 
Another object of the invention is to provide 

an electrically controlled, automatic, hydraulic 
Washing machine. 
Another object of the invention is to provide 

an automatic Washing cycle which can be man 
ually varied, when desired. 
Another object of the invention is to utilize a 

closed flow fluid circuit in an automatic washer. 
Another object is to use a fluid pressure source 

for both intermittent motor operation and fluid 
extraction action. 
The foregoing, and other objects of the inven 

tion which will become apparent as the descrip 
tion proceeds, are achieved by the provision of 
a tub, an agitator member journalled in the tub 
for oscillatory movement, a hydraulic motor se 
cured to the agitator for Oscillating Same, Con 
trol means associated with the motor for regulat 
ing the movement thereof, a multi-section elec 
trically operated control valve, a drain pipe, a 
Solenoid controlled valve in the drain pipe, a 
tinner Switch connected to the control valve and 
adapted to position various sections thereof as 
desired at predetermined portions of an opera 
tive cycle to effect desired operation, automatic 
means for controlling the position of the timer 
switch, means connecting the control valve to 
the motor for operation thereof, means connect 
ing the timer switch to the solenoid valve for 
actuating same to drain the tub at predetermined 
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points in a cycle, a thermostat regulated mixing 
valve, water supply lines connected to the mix 
ing valve, means connecting the mixing valve 
to the tub for falling same, means connecting the 
timer switch to the mixing valve for controlling 
Same, a flexible diaphragm secured within the 
tub at the upper and lower extremities thereof 
to form an enclosure therewith, means connect 
ing the control valve to the enclosure within the 
tub so that fluid can be inserted therein to ex 
pand the diaphragm so as to force it against ma 
terial in the tub and expel fluid therefrom, and 
pressure booster means provided in a closed flow 
circuit including the last named means, the con 
trol valve and said hydraulic motor. 
For a better understanding of the invention, at 

tention is now directed to the accompanying 
drawings, wherein: 

Fig. 1 is an elevation, partly in section, of an 
automatic washing machine embodying the prin 
ciples of my invention, which elevation has the 
electric wiring omitted therefrom; 

Fig. 2 is a fragmentary plan of the machine of 
Fig. 1; 

Fig. 3 is an enlarged fragmentary elevation, 
partly in section, of the machine of Fig. 1 with 
the rubber sleeve in its fluid extracting position. 

Fig. 4 is a sectional elevation, partly diagram 
matic, of the agitator and its mounting and con 
trol apparatus; 

Fig. 5 is a wiring diagram of the Washing ma 
chine of my inevntion; and 

Fig. 6 is a front elevation of the washing speed 
Control of the invention. 

Referring now more specifically to the draw 
ings, there is shown an automatic washer indi 
cated generally by the numeral O, which washer 
includes a suitably constructed frame or casing 

that mounts a wash tub 2 therein by brackets 
3. Usually both the casing and tub f2 are 
made from sheet metal which is formed to the 
desired shape and sections thereof are secured 
together by reenforcing members, Welding, or 
other means. An agitator A, having a tubular 
central portion 5, with a shoulder 6 formed 
at the upper end of its bore is supported in the 
tub 2 by a flanged drive collar 7 that engages 
With the shoulder 6. This drive collar it, in 
turn, engages with the upper end of a tubular 

55 

drive spindle 8 that is vertically positioned in 
the tub within a tubular support member 9 
fixedly associated with the tub. The collar 
may also be at least partially supported on the 
upper end of the support member 9 and it is 
connected to the agitator 4 for unitary arcuate 
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movement usually by forming the upper end of 
the collar 7 with a square or polygonal section 
which snugly fits in a complementary hole in 
the agitator portion 5. 

Fig. 4 also shows that suitable bearings 2 and 
22 are provided within the support 9 for the 
spindle 8 and a packing ring 23 may be carried 
by the bearing 22. A lock nut 24 is secured to the 
end of the spindle 8 to retain the drive collar 
7 in position and a tubular chamber 25 is pro 

vided between the tubular portion 5 of the agi 
tator 4 and the support member 9 so that any 
fluid trapped in the upper portion of the tub 2 
can enter the chamber 25 through drain holes 26 
in the tubular portion 5 of the agitator and flow 
into the bottom of the tub for draining through 
holes 27 provided in the lower end of the tubular 
portion 5. Suitable bearings 28 are provided in 
the lower section of the tubular portion 5 and 
on the support member 9 to position the lower 
end of the agitator. 
In order to supply fluid to the tub, clean the 

inside of the tub f2 after a washing action and to 
obtain good rinsing action, a fluid inlet and spray 
head 29 is mounted in the tub at the upper por 
tion thereof by an inlet tube 3 which is sta 
tionarily positioned within the drive spindle 8. 
As the invention contemplates setting up appre 
ciable pressures within the tub 2 for extraction 
of liquid from articles within the tub, a feature 
of the invention resides in the provision of dia 
metrically opposed bayonet lugs 32 on the spray 
head 29. These lugs 32 engage with a sectional 
bayonet lug seat 33 formed at the base of a boss 
34 formed on a cover 35 for the tub to secure the 
cover assembly to the tub. 
The spindle 8 may be driven in any desired 

manner but I prefer to use a hydraulic motor 36 
for such purposes. The motor 36 is positioned 
on the inside of the bottom of the tub f2 and it 
includes a substantially annular housing 37 which 
has a flat end portion 37 and that is removably 
secured to the tub by screws 38. The support 
member 9 may be formed integrally with the 
housing 37 as shown. The motor 36 has a radially 
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extending vane 30 which divides the housing into . 
two non-communicating chambers, and which is 
suitably secured to the spindle 8. Liquid inlet 
and outlet ports 40 are provided in opposed sec 
tions of the housing 37 adjacent the end section 
37 for introduction of liquid under pressure, and 
for drain of spent liquid from the housing so as 
to Oscillate the vane 30. : 
Asbest seen in Figs. 1 and 3, the liquid extrac 

tion means provided in the invention comprises 
an expansible rubber sleeve or diaphragm 39 that 
is contoured so as to fit snugly within the tub 2 

50 

and covers the sides thereof. The Sleeve 39 has 
a thickened, doubled back flange 4 formed on 
its upper edge for engagement with a bead 42 
formed on the upper edge of the tub and a thick 
ened bottom edge flange 43 which may carry a 
wire reenforcement 44 therein. The flange 4 
extends downwardly of the upper edge of the tub 
and is suitably secured thereto, as by the metal 
clamping ring 45. The lower edge of the sleeve 
is Secured to the tub to form a liquid tight ex 
pansible chamber 46 with the wall thereof by a 
dished anchor plate 47. The plate 47 is shown 
as having a beaded edge 48 that engages the 
flange 43 and secures it in an annular recess 49 
formed in the lower portion of the tub. The 
screws 38, and 38 secure the plate 47 in posi 
tion. A suitable drain 5? is provided for the 
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4. 
tub 2 and the anchor plate 47 is apertured at 
52 to pass liquid from the tub to the drain. 
So that the temperature of liquid supplied to 

the tub 2 can be controlled, it usually is desir 
able to provide a conventional thermostat con 
trolled mixing valve 53 that connects to the inlet 
tube 3 by a conduit 54. Suitable hot and cold 
liquid supply lines 55 and 56 connect to the valve 
53 and solenoids 57 and 58, respectively, are asso 
ciated with the valve 53 for controlling the in 
dividual opening and closing of the lines 55 and 
56 so that all hot, or all cold liquid, as well as 
mixtures thereof, may be supplied to the washer 
0. An automatic control for the solenoids 57 
and 58 will be described hereinafter. 
. The draining of liquid from the tub 2 by the 
drain 5 is controlled by an electrically operated 
valve 6 which has a solenoid 23 associated with 
it for positioning same. A lint screen 62 is re 
movably Secured in the drain 5. 
A multi-chambered control valve 63 is provided 

for the hydraulic motor 36 and for the liquid ex 
traction action, which valve comprises a substan 
tially rectangular valve body 64 having two pairs 
of axially opposed chambers 65, 66, 67 and 68 
formed therein. Each chamber of both pairs of 
chambers has openings in its inner and outer ends 
aligned with similar openings in its companion 
chamber and with the inner surface of both ends 
of the chambers forming valve seats. The valve 
body has connecting conduits 69 and 7 formed 
therein extending between the outer ends of 
chambers 65 and 67, and 66 and 68, respectively. 
The conduits 69 and 7 are connected by a trans 
versely extending conduit 72 that connects to a 
drain line 3 for removal of liquid from the valve. 
The chamber 66 is connected to the extractor 
chamber 46 by a line 73 and its associated cham 
ber 65 connects to a feed conduit 75 for the other 
pair of chambers, which chambers 6 and 68 are 
connected to the hydraulic motor by lines 76 and 
T and form a closed circuit therewith which re 
turns fluid to the valve, as explained more fully 
hereinafter. 
A liquid inlet opening 84 for the valve 63 is con 

nected to the valve between the pair of cham 
bers 65 and 66 for liquid supply and flow of liquid 
through the valve is controlled by tandem valves 
78 and 79 individually mounted in each of the 
pairs of chambers for axial movement therein to 
seal opposite ends of the chambers at the extremi 
ties of movement of the tandem valves. It is to 
be noted that the unequal areas of the high and 
low pressure sides of the tandem valves are im 
portant for the reasons that the unequal areas 
insure positive seating of the valves in either di 
rection of movement, and yet permit ready move 
ment of the valves due to the almost counter 
balanced pressure on the valves. Moreover, the 
valve closing movement is with a snap type of 
action. The tandem valves have shafts 8 and 
82 respectively extending therebeyond from both 
ends thereof and solenoid coils 83 are positioned 
around the valve shaft ends for controlling the 
positions of the tandem valves 78 and 79. The 
coils 83 are automatically energized as explained 
hereinafter. It will be seen that liquid flow 
through the valve 63 may go to either of the two 
loads, namely the agitator motor or the expan 
sion chamber controlled thereby, but that the 
tandem valve 78 prevents simultaneous flow to the 
loads when it is positioned at either extremity 
of its movement. An adjustable rotary valve 85 
may be provided in the feed conduit 75 to control 
the rate of liquid flow to the chambers 67 and 
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68 and thence to the motor 36. In this way the 
agitating speed of the motor 36 can be controlled 
to provide the best operating speed for any given 
type of clothes to be washed. A control shaft 86 
is suitably secured to the valve 85 and extends 
to a point outside the casing where a readily 
available control handle 87 is provided. An indi 
cator scale marked in terms of speed or type of 
clothes to be washed, or both, is formed on the 
casing adjacent the handle 8 to indicate the 
control action and position of the valve 85. 
As it usually is desirable to use the liquid in 

the washer founder greater pressures than those 
normally available in households, a self priming 
pressure pump 88 of conventional design is pro 
vided. The pump 88 is driven by a suitable elec 
tric motor 89 and it connects to the inlet 84 of 
the valve 63 by line 9. Fig. 3 shows that a safety 
valve such as the poppet valve 92 is provided in 
the pump 88 on its pressure side. To reduce the 
cost of operation, a closed liquid flow circuit is 
provided in the washer 10, which circuit includes 
a storage tank 93 that connects to the inlet of 
the pump 88 by a line 94 which also connects to 
the drain line 73 of the valve 63. The valve 92 
likewise may connect to the tank 93 by a line 95. 
Instead of the pump 88, the line 9 may be directly 
connected to the household water supply, and 
with a pressure booster being used of the type 
described and claimed in my copending applica 
tion, Serial No. 661,963, filed April 13, 1946, and 
entitled "Automatic washing machine.' . 

Control and operation 
In order to operate the washer 0 automati 

cally through a predetermined cycle of desired 
washing action, an electric timer rotor switch 96 
is provided and it carries a plurality of contacts 
9 on its outer surface, which surface is made 
of any suitable insulating material. Any desired 
means, such as an electric motor 98 may connect 
to a support shaft 99 for the switch 96 through 
gears (not shown) and an overrunning clutch 
of which is adapted to permit manual movement 

of the switch 96 by a control handle 02 secured 
thereto. The handle f O2 is positioned outside 
of the top or side of the casing f , for example, 
in association with the handle 8. A plurality 
of stationary contacts A, B, C, D, E, F, G, H, and 
I are positioned so as to bear on the rotor switch 
96 and close circuits through the contacts 97 to 
perform the various operations indicated as con 
tacts 97 are brought into proper position with 
relation to the stationary contacts. Fig. 5 best 
shows that connector strips 00 connect each of 
the contacts 9 to the line contact which is asso 
ciated with the stationary conrol H. 
Power is supplied to the washer by leads 03 

and fo4 which connect to a suitable power source 
and with the lead O3 connecting to the stationary 
contact H for continuous supply of one side of 
a power Source to all of the contacts 9 on the 
rotor Switch 96. The other lead of connects 
through the motor 98 to the contact I and 
through leads 05 and 0.6 to the motor 89 and 
to the contact A. Thus the pressure pump 88 
operates whenever any contacts 9 engage the 
stationary contact A, which is during the agita 
tion and extraction periods as well as the greater 
portion of the rinsing actions. A control switch 
to is provided in the lead 03 by which the 
washer O may be started and stopped at any 
desired time, usually between cycles of operation. 
Lead 5 has a lead 08 connecting it to one side 
of each of the controls for the mixing valve 53, 

6 
the control valve 63, and the drain valve 6. 
Then leads 09 and i? connect the opposite sides 

, of the solenoids 57 and 58 of the mixing valve 
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to the stationary contacts B and C, respectively, 
of the rotor switch 96 for operation of the hot 
and cold liquid inlets at the proper points in an 
operational cycle, usually hot liquid for the wash 
ing step and cold for the rinsing actions. By use 
of the thermostat control valve 53 both the hot 
and the cold inlets may be opened simultaneously, 
as during the initial filling of the tub, but this 
possibility is not used in the connection shown 
in Fig. 5. 

Leads 2 and 3 connect the solenoid coils 
83 of the valve chambers 66 and 65, respectively, 
to the stationary contacts D and E, respectively so 
that when the contact 97 on the switch adapted 
to engage with the stationary contact D strikes 
it, the coil 83 associated with valve chamber 66 
is energized and this pulls the tandem valve 8 
to its innermost position with relation to such 
chamber. Such position of the valve 78 permits 
flow of liquid from the valve 63 only to the ex 
pansible chamber 46. When liquid under pres 
sure is conducted, as just described to the ex 
pansible chamber 46 it will be understood that 
the rubber sleeve or diaphragm 39 is pressed in 
Wardly to Squeeze the water from the clothes in 
the washer, the squeezed out water flowing out 
holes 26 or out under the agitator 4 to the drain 
5. The tandem valve 78 is snapped to its other 
position when the stationary contact E meets its 
cooperative contact 9 on continued switch ro 
tation so that liquid then will be available for 
flow through the conduit 75 to the valve cham 
bers 67 and 68, and to the motor 36 to effect os 
cillation of the agitator and the washing of the 
clothes. 

Hydraulic motor operation is controlled by sta 
tionary contact F which is connected by lead 4 
to a switch 5 having a movable, but insulated, 
contact member 6 that is positioned for axial 
movement in the end section 3 of the motor 
housing. The vane 30 of the motor is adapted to 
move the insulated contact member 6 outwardly 
of the housing against the resistance of a spring 

7 to close a circuit between the lead 4 and a 
second lead 8 which connects to the solenoid 
coil 83 associated with the chamber 68 and close 
a circuit therethrough. Such coil 83 then pulls 
the tandem valve 79 into it and opens a flow cir 
cuit to the housing 37 intermediate the vane 30 
and the portion of the motor chamber adjacent 
the switch 5. Flow of liquid to the motor con 
tinues in such manner until the vane 30 strikes 
an insulated contact 9, similar to the contact 

6 of a switch 20 and forces it to connect against 
the ends of leads 2 and 22. 
to the lead, 03 while lead 22 connects to one 
side of the coil 83 associated with the chamber 
6, the other side of such coil being connected to 
lead 04 through leads 08 and 105 so that power. 
is continuously available at the switch 20. The 
closing of contact 6 energizes the solenoid coil 
of the chamber 67 to draw the tandem valve S 
therein and reverse the flow of liquid under pres 
sure supplied to the chambers 67 and 68 by the 
conduit 75. This then drives the vane back to 
wards the switch 5 and the oscillatory cycle 
is repeated. Liquid in the housing 37 at the end 
of each power stroke drains therefrom through 
the valve chamber 6 or 68 connected thereto 
and then back through the outer end of the asso 
ciated chamber to the drain 3 which returns 
the liquid to the pump 88 or the storage tank 93. 

Lead 2 connects 
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The drain control contact G connects to a sole 
noid 23 associated with the drain valve 6 by 
lead 24 to open the drain at the periods indi 
cated in Fig. 5 since the other side of the solenoid 
23 is connected to a live or hot branch of the 

lead 08 which is connected with the other side of the power source. 
In order that the rotor switch is only driven 

through one cycle and then automatically stopped, 
the line contact and the timer contact which en 
gage the stationary contacts Hand I, respectively, 
do not extend completely around the Switch. 
Thus the switch must be manually turned to 
starting position to operate the washer to through 
its predetermined cycle. 

It may be advisable to include a float valve or 
other means for operating a suitable water level 
limiting device to shut off the cold or hot water 
inlet valves after the tub is filled to a desired 
level. For example, a float 32 and an electric 
switch 34 operated by the float can be housed 
in a half round blister cover 36 secured to the 
tubular portion of the agitator f4 just above the 
lowest drain holes 26 to achieve this purpose. The 
switch will also act as a safety means to prevent 
overflowing during the rinsing cycle should this 
be done with, the lid off. The switch 34 may be 
connected in various ways, but one of the simplest 
is to merely connect it so that it will operate sole 
noid f23 to open drain valve 6 until the water 
level drops below the float 34, or until the con 
trol 96 takes over its normal function to open 
drain valve 6. 
Another structural feature to be noted is that 

the cover or lid 35 makes a liquid and air tight 
seal with the top of the tub, and it is therefore 
necessary to provide a Small air went in the top 
of the cover to allow the escape of air during the 
filling of the tub with Water, and to admit air 
during the draining of the tub. 

Also, a safety switch 40 is mounted on the 
spray head 29 which is adapted to be operated by 
one of the bayonet lugs 32 when the cover 35 is 
locked in place over the tub. The switch 40 is 
in series with the electric circuit operating the 
extraction or pressuresqueeze valve. Thus, over 
inflation and damage to the diaphragm 39 is 
avoided inasmuch as the extraction cycle will not 
proceed unless the cover 35 is locked tightly on 
the tub. S. 
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From the foregoing description it is seen that 

an economical, automatic hydraulic washer is 
provided and that uncomplicated, positive acting 
controls are provided. The washer is adapted for 
a long operative life with a minimum of upkeep. 
What is claimed is: 
1. An automatic washer comprising a tub hav 

ing a cover secured thereto, an agitator member 
journalled in said tub for oscillatory movement, a 
hydraulic motor secured to said agitator for os 
cillating Sane, an electrically operated control 
valve having two tandem valves received in two 
pairs of opposed valve chambers formed therein, 
a drain pipe, a solenoid operated valve in said 
drain pipe, a timer switch for controlling the 
Operation of the automatic washer, means con 
necting said timer switch to said control valve 
and adapted to position the tandem valves there 
of as desired at predetermined portions of an 
operative cycle to effect desired operation, auto 
matic means controlled by said timer switch for 
rotating same through a cycle, means connecting. 
said control valve to said motor for flow of liquid 
thereto for operation thereof and for receiving 
spent liquid from said motor, means connecting 
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8 
said timer Switch to said solenoid valve for ac 
tuating same to drain said tub at predetermined 
points in a cycle, liquid supply means, means con 
necting said liquid supply means to said tub for 
filling same and being operated by said timer 
Switch, a flexible diaphragm secured within said 
tub at the upper and lower extremities thereof to 
form an enclosure therewith, means connecting 
said control valve to the enclosure within said 
tub so that liquid can be inserted therein to ex 
pand said diaphragm so as to force it against 
material in said tub and expel liquid therefrom, 
and pressure booster means connected to said 
control valve for receiving liquid therefrom and 
Supplying liquid under pressure thereto, said con 
trol valve and said hydraulic motor and the en 
closure formed by said flexible diaphragm form 
ing with their connecting means a closed liquid 
flow circuit. 

2. An automatic washer comprising a tub hav 
ing a cover secured thereto, an agitator member 
journalled in said tub for oscillatory movement, 
a hydraulic motor secured to said agitator for 
oscillating same, an electrically operated control 
valve having two tandem valves received in two 
pairs of Opposed valve chambers formed therein, 
drain means for said tub, a timer switch for con 
trolling the operation of the automatic washer, 
means connecting said timer switch to said con 
trol valve and adapted to position the tandem 
valves thereof as desired at predetermined por 
tions of an operative cycle to effect desired oper 
ation, automatic means controlled by said timer 
switch for rotating same through a cycle, means 
connecting said control valve to said motor for 
flow of liquid thereto for operation thereof and 
for receiving spent liquid from said motor, means 
connecting said timer switch to said drain means 
for actuating same to drain said tub at predeter 
mined points in a cycle, liquid supply means, 
means connecting said liquid supply means to 
said tub for filling same and being operated by 
said timer switch, a flexible diaphragm secured 
within said tub at the upper and lower extremi 
ties thereof to form an enclosure therewith, 
means connecting said control valve to the en 
closure within said tub so that liquid can be in 
serted therein to expand said diaphragm so as 
to force it against material in said tub and expel 
liquid therefrom, and pressure booster means 
connected to said control valve for receiving liq 
uid therefrom and Supplying liquid under pres 
sure thereto. 

3. An automatic washer comprising a tub, an 
agitator member journalled in said tub for os 
cillatory movement, a hydraulic motor secured to 
said agitator for oscillating Same, control means 
associated with said motor for regulating the 
movement thereof, a multi-section electrically 
operated control valve, a drain pipe, a solenoid 
controlled valve in said drain pipe, a timer switch 
connected to said control valve and adapted to 
position various sections thereof as desired at 
predetermined portions of an operative cycle to 
effect desired operation, automatic means for 
controlling the position of said timer switch, 
means connecting said control valve to said mo- . 
tor for operation thereof, means connecting said 
timer switch to said solenoid valve for actuating 
same to drain said tub at predetermined points 
in a cycle, a thermostat regulated mixing valve, 
water supply lines connected to said mixing valve, 
means connecting said mixing valve to said tub 
for filling same, means connecting said timer 
switch to said mixing valve for controlling same, 
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a flexible diaphragm secured within said tub at 
the upper and lower extremities thereof to form 
an enclosure.therewith, means connecting Said . 
control valve to the enclosure within Said tub 
so that fluid can be inserted therein to expand 
said diaphragm so as to force it against material 
in said tub and expel fluid therefron, and pres 
sure booster means provided in a closed flow cir 
cuit including said last named means, said con 
trol valve and said hydraulic motor. 

4. An automatic washer comprising a tub, an 
agitator member journalled in said tub for OS 
cillatory movement, a hydraulic motor secured 
to said agitator for oscillating same, a multisec 
tion electrically operated control valve, a drain 
pipe, an electrically controlled valve in said drain 
pipe, a timer switch connected to said control 
wave and adapted to position various sections 
thereof as desired at predetermined portions of 
an operative cycle to effect desired operation, all 
tomatic means for controlling the position of Said 
timer switch, means connecting said control valve 
to said notor for operation thereof, means Con 
necting said timer switch to said drain valve for 
actuating same to drain said tub at predeter 
mined points in a cycle, fluid supply means, 
means connecting said fluid supply means to said 
tub and operated by said timer switch for filling 
said tub, a flexible diaphragm secured within Said 
tub at the upper and lower extremities thereof to 
form an enclosure therewith, means connecting 
said control waive to the enclosure within Said 
tub so that fluid can be inserted therein to ex 
pand said diaphragm so as to force it against 
materia in said tub and expel fluid therefrom, 
and pressure booster means provided in Said last 
named IleanS. 

5. An automatic washer coxarising a tub, an 
agitator member journalled in said tub for oscil 
latory movement, a hydraulic motor secured to 
said agitator for oscillating Sane, drain means 
for said tub, a multi-section electrically oper 
ated control valve, a timer switch connected to 
said control valve and adapted to position various 
sections thereof as desired at predetermined por 
tions of an operative cycle to effect desired oper 
ation, automatic means for controlling the posi 
tion of said timer switch, means connecting said 
control valve to said motor for flow of liquid 
thereto for operation thereof, said last named 
means and control valve being adapted to trans 
mit liquid under pressure to said motor for Oper 
ation thereof and to drain liquid from Said no 
tor after the pressure on such liquid is spent, 
means connecting said timer switch to said drain 
means for actuating same to drain said tub at 
predetermined points in a cycle, liquid Supply 
means, means connecting said liquid Supply 
means to said tube for filling same and being op 
erated by said timer switch, means in Said tub 
for extracting liquid from material in said tub, 
means connecting said last named means to said 
timer switch for control of operation thereby, 
and means for supplying liquid under pressure 
to said control valve. 

6. An automatic washer comprising a tub, an 
agitator member positioned in said tub for 
movement therein, a hydraulic motor Secured to 
said agitator for driving same, a multi-section 
electrically operated control valve, electrically 
controlled drain means for said tub, a driven 
timer switch connected to said control valve and 
adapted to position various sections thereof as 
desired at predetermined portions of an opera 

O 
necting said control valve to said motor for flow 
of fluid under pressure thereto for operation 
thereof and for receiving spent fluid from said 
motor, means connecting said timer switch to said 
drain means for actuating same to drain said 
tub at predetermined points in a cycle, fluid sup 
ply means, means connecting said fluid supply 
means to said tub for filling same and having 
flow therethrough controlled by said timer switch, 
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and means for supplying fluid under pressure to 
said control valve. 

7. A washer as in claim 6 wherein a flexible 
diaphragm is secured within said tub at the up 
per and lower extremities thereof to form an en 
closure therewith; means are provided to con 
nect said control valve to the enclosure within 
said tub so that fluid can be inserted therein to 
expand said diaphragm so as to force it against 
material in said tub and expel fluid therefrom; 
and pressure booster means are provided in said 
fluid pressure supply means; said control valve, 
notor, pressure booster, and enclosure formed 
by said flexible diaphragm being connected to 
form a closed foW fluid circuit. 

8. In an automatic Washer; the combination of 
a tub having an agitator journalled therein; 
means secured within said tub for forming an 
expansible chamber therein; a hydraulic motor 
for reciprocating said agitator; a multi-section 
valve comprising a valve body having a plurality 
of inlet and outlet openings and two pair of op 
posed valve chambers, and tWO. tandem Valve 
means one of which is positioned in each of said 
pairs of valve chambers to control flow of fluid 
therethrough, said tandem Valve means being 
positioned in said valve body for reciprocal move 
ment; a plurality of Solenoid controls associated 
with said valve means to move same individually 
from one extremity to the other extremity of 
their movement; a hydraulic pressure booster 
pump; means connecting Said pressure pump to 
said valve; means for connecting one pair of . 
chambers of said valve to opposite portions of 
said motor; means for connecting One of the re 
maining pair of chambers of said valve to said 
tub to the expansible chamber therein; means for 
filling and for draining said tub; and automatic 
control means connected to said valve and to said 
pump and to said filling and draining means to 
operate same in predetermined sequence and at 
predetermined intervals so as to effect a, Washing 
cycle in said tub, 

9. In an automatic washer; the combination of 
a tub having an agitator journalled therein; 
means secured in Said tub for forming an ex 
pansible chamber therein; a hydraulic motor for 
reciprocating said agitator; a multi-section waive 
comprising a valve body having a plurality of inlet 
and outlet openings and two pair of opposed 
valve chambers, and two tandem valve means 
one of which is positioned in each of said pairs 
of valve chambers to control foW of fluid there 
through, said tandem valve means being posi 
tioned in said valve body for reciprocal move 
ment; a plurality of electrical controls associated 
with said valve means to move same individually 
from one extremity to the other extremity of their 
movement; a hydraulic pressure pump; means 
connecting said pressure pump to said valve; 
means for connecting one pair of chambers of 
said valve to opposite portions of said motor; and 
means for connecting one of the remaining pair 
of chambers of said valve to said tub to the ex 

tive cycle to effect desired operation, means con- 75 pansible chamber therein; said valve, pressure 
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pump, motor and expansible chamber being con 
nected to form a closed flow fluid circuit. 

10. An automatic washer comprising a tub, an 
agitator member positioned in said tub for move 
ment therein, a hydraulic motor Secured to said 
agitator for driving same, a multi-section con 
trol valve, drain means for said tub, a driven 
timer connected to said control valve and adapted 
to position various sections thereof as desired.at 
predetermined portions of an operative cycle to 
effect desired operation, means, connecting said 
control valve to said motor for flow of fluid under 
pressure thereto for operation thereof and for re 
ceiving spent fluid from said motor, means con 
necting said timer to said drain means for actu 
points in a cycle, fluid Supply means, means Con 
necting said fluid supply means to said tub for 
filling same and having flow. therethrough con 
trolled by said timer, and means for supplying 
fluid under pressure to said control valve. 

11. An automatic Washer comprising a tub, an 
agitator member positioned in said tub for move 
ment therein, a hydraulic motor Secured to said 
agitator for driving same, a multi-section control 
valve, drain means for said tub, a driven timer 
connected to said control valve and, adapted to 
position various sections thereof as desired at pre 
determined portions of an operative cycle to 
effect desired operation, means connecting said 
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ating same to drain said tub at predetermined 
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control valve to said motor for flow of fluid under 
pressure thereto for operation thereof and for 
receiving spent fluid from said motor, means con 
necting said timer to said drain means for actu 
ating same to drain said tub at predetermined 
points in a cycle, fluid supply means, means con 
-necting said fluid supply means to said tub for 
'filling same, and means for supplying fluid under 
pressure to said control valve. 
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