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1 claim. (ci. sai-'23) 

This application is a division of my applica~ 
tion Serial No. 551,096, filed August 25, 1944. 
The invention relates to clothes washing ma 

chines and especially to such machines wherein 
the operating mechanism is enclosed in a’sealed 
casing containing a supply of oil which is used 
for lubricating the mechanism, as operating fluid 
for certain parts of the mechanism or for both 
purposes. 
The object of the invention is to provide an 

improved lubricating. and lubricant cooling ar 
rangement in a machine of this type and for a 
consideration of what I believe to be novel and 
my invention, attention is directed to the fol 
lowing speciiication and to the claim appended 
thereto. 
In the accompanying drawing, Fig. 1 is a sec 

tional elevation of a washing machine embodying 
my invention; Fig. 2 is a sectional view taken on 
line 2_2, Fig. 3; Fig. 3 is an enlarged sectional 

Y elevation of one form of driving mechanism; Fig. 
4 is a sectional view on line 4_4 of Fig. 3; Fig. 
5 is an enlarged view of the upper end of the agi 
tator; Fig. 6 Vis a section taken on line 6--6 of 
Fig. 5; Fig. 7 is a section taken on line l-l of 
Fig. 5; and Fig. 8 is a detail of the pressure relief 
valve in the oil line. 

Referring to the drawing, there is shown a 
washing machine having an outer casing or tub 
i in the upper part of which is located a spinner 
basket 2 having centrifugal discharge openings 
3 at the region of greatest diameter which dur 
ing washing are at or slightly above the liquid 
level. The spinner basket is non-rotatably seated 
in a carrier 4 having annular walls 5 surround 
ing the basket and serving as a balance ring and 
having radial arms 5 bolted to a hub l (Fig. 3) 
iixed by a clamp 8 (Fig. 4) to a tubular shaft 9 
for supporting and driving the spinner basket. 
The space between the basket and the hub is 
sealed by a rubber sleeve ‘la (Fig. 3) having its 
upper end fixed to the hub and its lower end 
iixed to the basket. At the upper end of the 
hub is a bearing I9 (Fig. 3) for the lower end 
of a bladed agitator II fastened by a nut I2 (Fig. 
5) to the upper end of a drive shaft I3 journaled 
in bearings Ilia, I3b, and I3c in the spinner shaft 
9. An oil retaining felt ring i3d is associated 
with the bearing I 3a. The shaft I3 has fixed 
thereto an agitator drive nut I4 ñtting in a com 
plementary socket I5 in the agitator hub. A shaft 
seal Ida is provided between the upper ends of 
the spinner and agitator shafts 9 and I3. 
In the agitator hub I6 at or slightLv below the 

wash water level in the spinner basket are drain 
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passages I8 leading to the space between the 
spinner shaft 9 and the agitator hub I8. The 
water draining through these passages flows 
through the space between the shaft 9 and the 
agitator hub and through passages I9 in the car 
rier hub ‘l to the lbottom of the outer casing I 
whence it is pumped onto an annular ñlter 2i 
(Fig. 1_) on the rim of the spinner basket by a. 
circulating pump 20. The pump has its inlet 
connected to the lowermost part of the casing 
land its discharge connected to a conduit 29a 
having a nozzle 20h directed onto the ñlter. 'I‘he 
pump is operated during washing so the wash 
water is continually‘withdrawn from the spinner 
basket through the passages I8 and .I9 (and pos-' 
sibly openings 3) and returned to the basket 
through the ñlter 2|. The continuous circula 
tion and ñltering of the water removes lint and 
other particles and keeps the wash water clean. 
The amount of wash water ñowing through the 
passages I8 and I9 automatically adjusts itself 
to the capacity of the pump 2D by slight varia 
tion of the wash water level. If the pump iiow 
should become restricted, the wash water level 
would fall only slightly below the lower edges 

. of the openings I 8 which is only slightly less than 
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theY desired water level for Washing. A suitable 
drain pump (not shown) may be connected with 
casing I. . 

The concentric, spinner and agitator drive 
shafts 9 andY I 3 are driven by mechanism enclosed 
within a sealed casing 22 having its upper end 
projecting through opening 23 in the bottom plate 
24 of the outer casing. The space between the 
casing 22 and the plate 29 is sealed by a flexible 
annular rub er ring 25 having its inner edge 
clamped to the casing 22 and its outer edge 
clamped to the plate 2i. The ring 25 is ñexible 
to prevent the transmission of vibration to the 
outer casing. The upper end of the casing 22, 
which is above the maximum water level in the 
outer casing I, is provided with a reduced hub 
2l (Fig. 3) which projects within a skirt 28 at 
the lower end of the hub ‘I and is provided with 
a seal 29 and a sleeve bearing 39 for the spinner 
shaft 9. During both washing and centrifugal 
drying the upper part of the gear casing 22 is 
cooled by the Wash water. During washing, the 
wash water falls onto the upper end of the gear 
casing from the passages I9. During centrifugal 
drying, the wash water discharged through the 
centrifugal discharge openings 3 falls into the 
bottom of the outer casing and partially sub 
merges the upper end of the gear casing. 
The driving »motor 3Ia for the machine is 
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carried in a frame 3| bolted to the under side 
of a flange 26 at the lower edge of the gear casing 
22 and enclosed by a shell 32 (also bolted to the 
flange 25) which forms the motor cover. The 
motor shaft 33 is journaled at its upper end in 
the lower half 34 of a rotatable frame 34a.' The 
lower half 34 of the frame is journaled in a bear 
ing 35 in the motor frame 3l. The'upper half 
35 is 'fixed to the spinner shaft 5. The weight 
of the spinner basket and contents and of the 
frame .34a is carried on a thrust washer 35a at 
the upper end of the bearing 35. The lower end 
of the motor shaft 33 is Journaled in a bearing 
31 in the frame 3|. The lower end of the bearing 
31 is provided with an eccentric bore 38 closed 
by a plate 33 and forming the housing of a vane 
type rotary oil pump. The oil pump housing is 
connected with a sump at the bottom of the 
shell 32 by a suction intake 40 and is provided 
with a pressure discharge passage 4I. The rotor 
of the pump consists of the extreme lower end 
of the motor shaft 33 which is slottedl to receive 
vanes 42 which are held by centrifugal force 
against the bore 38. Integral with the upper 
end of the motor shaft 33 is a pinion 43 meshing 
with a gear 44 shrunk ona hub 45 of a crank 
shaft 45 journaled in bearings 41 and 48 in the 
lower and upper parts 34, 35 of the rotatable 
frame 34a. The crank arm 49 of the crank shaft 
is connected by a connecting rod 50 to a pin 5| 
fixed between the forked ends 52 of an arm 53 
pinned on the lower end of the agitator shaft 
I3. « _ 

During washing, the frame 34a is held station 
ary by a conical brake surface 54 on a cup-shaped 
member 55 surrounding the motor shaft, which 
surface 54 is urged against a complementary 
brake surface 56 on the motor frame 3| by a 
coil spring 51 surrounding a cup 58 bolted to 
the lower frame member 34. The member 55 
loosely surrounds the cup 58 so as to permit 
alignment of the brake surfaces 54 and 55, and 
the axial movement thereof is limited by a flange 
59 on the cup 58. The lower’end of the spring 
51 is seated on the bottom of the member 55 and 
the upper end of the spring is seated on a thrust 
washer 50 clamped between the cup 58 and the 
lower frame member 34. The thrust is trans 
mitted to the frame 3| through a thrust washer 
50a»at_the lower end of the bearing 35. The 
braking or accelerating torque is transmitted 
through a structure comprising a hub 5i riveted 
to the washer 50 and the cup 58 and having 
curved axially flexible radially extending spring 
arms 52 fixed to the member 55. When the brake 
surfaces are in engagement, the frame 34a (and 
the spinner basket 2 which is fixed thereto) is 
brought to rest and the relative rotation of the 
motor shaft 33 with respect to the frame 34a 
causes oscillation of the agitator at a speed ‘of 
the order of 350 loscillations per minute and 

, through an arc of the order of 60 degrees in the 
present construction where the motor is a 6pole 
induction motor having a full load speed of about 
1150 R. P. M. The speed and stroke of the 
agitator obviously _depend upon the motor speed 
and the oscillating mechanism carried in the 
frame. ` 

During centrifugal drying, the spinner basket 
2 is clutched directly tothe motor shaft 33 by 
a conical clutch member 53 slidably surrounding 
the motor shaft and fixed to the upper end of 
a bellows 54 surrounding the motor shaft and 
Vkeyed to the rotor 55 of the motor 3Ia by pro 
jections 55a on the bellows fitting in sockets 55 
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in the rotor. The bellows is biased to the 
collapsed position by a coil spring 51 arranged 
between the<clutch member 53 and a washer Il 
on the motor shaft. 
The bellows is extended to move the clutch 

member 53 against a complementary clutch sur 
face 69 on the member 55 (and to lift the mem 
ber 55 _clear of the brake surface 55) by oil pres 
sure admitted through passages 10 in the motor 
shaft and through a port 1I in the plate 33. The 
port 1I is normally closed by a spring biased 
plunger 12 of a solenoid valve`|3 mounted on 
the under side of the plate 33. Oil from the 
pump discharge 4I is conducted through a port 
14 in the plate 39 to a chamber formed between 
a dished member 15 and the under side of the 
plate 39. 
` When the solenoid valve is energized, the 
plunger 12 is moved downward, opening the port 
1I and admitting oil under pressure through the 
passages 10 to the interior of the bellows and 
raising the clutch member 53 into engagement 
with the clutch surface 59 (disengaging brake 
surfaces 54 and 55) an'd establishing a friction 
drive from the motor through the spring arms 
52 and the frame 34a to the spinner basket. 
While the spinner basket isA being accelerated the 
clutch surfaces slip and there is relative rota 
tion between the motor shaft 33 and the frame 
34a which causes oscillation of the agitator at 
a decreasing rate as the spinner basket, ap 
proaches the motor shaft speed. As the clutch 
slippage approaches zero, the coefficient of fric 
tion increases and the clutch surfaces lock, plac 
ing a transient load on the motor which slightly 
lessens the motor speed. Thereafter the spinner 

, basket runs at motor shaft speed which increases 
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to the point on the motor speed torque curve at 
which the friction and windage load equals the 
motor power. Throughout centrifugal drying. 
oil is, supplied to the bellows and leaks from 
bleeder openings 15. When the solenoid valve 
is deenergized, the oil supply to the bellows is 
cut ofi by the closing of the port 1| and the 
bellows returns to the collapsed position in which 
the brake surfaces are engaged and the clutch 

' surfaces are disengaged. To prevent expansion 
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of the bellows until the motor is up to speed, 
a centrifugal valve 15a is provided which is moved 
outward by centrifugal force to close a bleeder 
opening 15b large enough to prevent the building 
up of a bellows operating pressure until the motor 
is up to speed. The valve is gravity-biased to 
the open position. 

In addition to supplying the hydraulic control 
for the washing and drying operations, the oil 
pressure is used to pressure lubricate the bearings 
and the oil from the bearings heated by friction 
losses in the mechanismv and by the losses in the 
motor is thrown from the bearings over the in 
side of the casing for cooling purposes. The lower 
shaft bearing 31 is fed from one end of a passage 
11, the other end of which is connected through 
passages 18 and 19 to the bearings 35, 35a for 
the lower frame member 34. A pressure relief 
valve 11a (Fig. 8) may be used if desired to limit 
the oil pressure. Leading from an annular groove 
8U in the frame member 34 is a vertical passage 
8| having its lower end closed and its upper end 
connected to a transverse passage 82 leading be 
tween the upper motor shaft bearing and the 
lower crank shaft bearing 41. Drilled passages 
83 in the crank shaft feed the upper crank shaft 
bearing 48 and through branch passages 83a 
(Fig. 2) also feed the bearingsfat each end of 
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the connecting rod 50. Oil for cooling purposes 
is sprayed from a fitting 83h at the upper end 
of the passage 83. Throughout the interior of 
the casing there is during rotation of the motor 
an oil mist which settles on the inner surface 
of the casing of the motor and other parts oi' the 
mechanism. The oil trickles through suitable 
drain passages (not shown in detail) to the bot 
tom of the casing. Oil settling on the rotor Bt 
is thrown outward by centrifugal force so there 1s 
only an oil mist in the air gap of the motor. A 
dam 66a is provided on the stator 65h which holds 
oil in contact with the stator windings 65e which 
trickles through the stator Winding slots (not 
shown). From the upper crank shaft bearing M 
a passage 84 conducts oil to the agitator shaft 
bearings l3a, 13b, and I 3c and to the spinner 
shaft bearing 30. 
Washing is started by closing the motor circuit. 

Centrifugal drying is started by closing the sole 
noid valve circuit in addition and is stopped by 
opening both the motor and solenoid valve cir 
cuits. Because the shift to centrifugal drying de 
pends upon oil pressure, the motor must be up 
to speed before the mechanism can be shifted to 
centrifugal drying. This prevents heavy starting 
loads on the motor. Because the mechanism and 
control are sealed within this enclosing casing 
22, 92, a lifetime supply of oil issealed within the 
casing so that further attention is unnecessary. 
To prevent objectionable vibration during eX 

tracting, resilient mountlngs are provided which 
permit the basket to rotate about its center of 
mass and which damp the high amplitude gyra 
tions associated with the critical speed. 
In the resilient mounting shown in Fig. 1 the 

spinner basket and driving mechanism are sup 
ported by a plurality of coil springs 85 arranged 
between the under side of a flange 8E on the lower 
half 32 ofthe casing 22 and an inwardly extend 
ing ñange 0l at the lower end of a cylindrical sup 
porting member 88 supported by the bottom Aplate 
2t of the outer casing and depending through the 
opening 23. The springs have a stiffness such 
that the critical speed is of the order of 100 R. P. 

.. or slightly above the water emptying speed 
of the spinner basket-the speed at which the free 
Water in the basket (the water not absorbed in 
the clothes) is centrifugally discharged. Sulli 
cient clearance is provided to permit a lateral 
movement of the casing 22 without striking the 
support 88 or the iiange 81. l 
By my invention I provide in a washing ma 

chine. of the character described afsealed sel! 
contained unitary operating mechanism com 
prising a pump which supplies oil for both oper 
ating and lubricating purposes whenever the oil 
is effectively cooled to remove heat from the 
mechanism »by means of a cleaning liquid utilized 
in the normal operation of the machine. 
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In accordance with the provisions of the patent 
statutes, I have described the principle of opera 
tion of my invention, together with the apparatus 
which I now consider to represent the best em 
bodiment thereof, but I desire to have it under 
stood that the apparatus shown is only illustra 
tive and that the invention may be carried out by 
other means. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
' In a clothes washing machine having a tub, a 

sealed casing at the bottom of the tub and having 
a substantial surface area within the tub, a com 
bined washing and drying basket within the tub 
above the sealed casing, said basket being im 
perforate except above the normal washing liquid 
level, means for rotating said basket, oscillatable 
agitating means in said basket above said casing, 
said agitating means including a tubular hub ex 
tending upwardly within said tub to above said 
liquid level, and a motor and driving mechanism 
within said casing for actuating said basket and 
said agitator, means for eiîecting heat transfer 
from said motor and mechanism to said washing 
liquid, including pressure lubrication means for 
circulating lubricating oil over the motor and 
driving mechanism within said casing, a portion 
of the lubricant therein being continually direct 
ed against a wall of the casing portion within the 
tub to transmit to said casing portion the heat 
absorbed by the lubricant from the mechanism, 
and means for causing water to flow from said 
basket into contact with saidv portion to absorb 
heat therefrom, comprising inlet openings 
through the wall of said tubular agitator hub 
below the normal liquid level within the tub, a 
conduit for conducting water flowing through 
said _openings through the bottom of the basket 
and into the tub space immediately above the 
casing, and a pump communicating with said 
tub and discharging into said basket for recircu 
lating water from the tub to the basket. 

THOMAS T. WooDsoN. 
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