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1

The present invention relates to washing ma-
chines of the type in which clothes are washed
and centrifugally dried in a spinner basket suffi-
ciently imperforate to hold the wash water dur-
ing washing.

The object of my invention is to provide an ar-
rangement which insures the proper supply of
water for washing and prevents damage to the
clothes which might result from washing with in-
sufficient water. For a consideration of what I

~ believe novel and my invention attention is di-
rected to the following description and the
claims appended thereto.
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draining through these passages flows thfough

. the space between the shaft 8 and the agitator

10

In the drawings Fig. 1 is a sectional elevation

of a washing machine embodying my invention;
Fig. 2 is a top plan view of the lower part of the
machine; Fig. 3 is a section on line 3—3 of Fig.

2; Pig. 4 is a fragmentary control diagram show-"

ing the part of the control necessary for an un-
derstanding of the present invention; Fig. 5 is
an enlarged plan view partly broken away of the

stipport for the float and overflow cup; and Fig. "

gu is g sectional elevation of the parts shown in
g. 5.

Referring to Fig. 1 of the drawing, there is
shown a washing machine of the construction
_ shown. in application Serial No. 551,096, filed

August 25, 1944, having an outer casing or tub |

in the upper part of which is located a spinner
" basket 2 having centrifugal discharge openings
. 8 at the region of greatest diameter which dur-
ing washing are at or slightly above the liquid
level. The spinner basket is non-rotatably seat-
ed in a carrier 4 having annular walls 5 surround-
ing the basket and serving as a balance ring and
having radial arms 6 bolted to a carrier hub'1
fixed by a clamp 8 to a tubular shaft 8 for driving
the spinner basket. The space between the
basket and the hub is sealed by a rubber sleeve
Ta having its upper end fixed to the hub and
its lower end fixed to the basket. At the upper
end of the hub is a journal {0a cooperating with
a bearing 10 in the lower end of a bladed osecil-
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latory agitator i1 fastened by a nut (2 to the .

upper end of a drive shaft- I3 journalled in bear-
ings 13a in the spinner shaft 9. The shaft I3
has fixed thereto an agitator drive nut 14 fitting
in a complementary socket 15 in the agitator
hub 16. A shaft seal l4a is provided between the
upgelrsends of the spinner and agitator shafts 9
an X

In the agitator hub {6 slightly below the wash
water level in the spinner basket are drain pas-
sages I8 leading to the space between the spin-
ner shaft 9 and the agitator hub 16, The water
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hub and through passages 19 in the carrier hub
1 to the bottom of the outer casing | whence it
is pumped onto an annular filter 2§ on the rim
of the spinner basket by a circulating pump 20.
The pump has its inlet connected to the lower-
most part of the casing and its discharge con-
nected to a conduit 20e having a nozzle 20b di-
rected onto the filter., The pump is operated
during washing so the wash water. is continually
withdrawn from the spinner basket .through the
passages (8 and 19 and openings 3 and returned
to the basket through the filter.21.. The continu- |
ous circulation and filtering of the. water re-
moves lint and other particles and keeps the
wash water clean for washing. There is also pro-
vided a drain pump 20¢ having its inlet connected
to the lowermost part of the outer casing . and
its discharge connected to a conduit 20d leading
to & drain. The pumps 20, 20c are driven by sep-
arate motors 20e, 20f. . s

The concentric spinner and agitator drive
shafts 9 and 13 are driven by suitable mechanism
(for example that disclosed in the aforesaid ap-
plication) enclosed within a sealed - mechanism
casing 22 having its upper end  projecting
through opening 23 in the bottom wall of the out-
er casing. The space between the casing.22.and
the wall 24 is sealed by a flexible annular rubber
ring 25 having its inner edge clamped to the cas-
ing 22 and its outer edge clamped to the wall 24.
The upper end of the casing 22, which is above
the maximum water level in the outer casing [,
is provided with a reduced hub 27 which projects
within a skirt 28 at the lower end of the hub 1
and is provided with a seal 29 and a sleeve bear-
ing 30 for the spinner shaft 9.

During both washing and cenfrifugal drying
the upper part of the mechanism casing 22 is
cooled by the wash water. During washing, the
wash water falls onto the upper énd of the cas-
ing from the passages f9. 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 mechanism casing.

The spinner basket and the associated driving -
mechanism contained within the casing 22 are
resiliently supported by springs 31 arranged be-
tween a flange 32 on the casing 22 and a support-
ing flange 33 depending from the bottom wall 24
of the outer casing. The springs permit gyratory..
movement of the spinner basket during centrifu-
gal drylng so that the spinner basket rotates
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substantially about its center of mass, and also
permit lateral movement of the casing 22 which
lowers the node of vibration. The stiffness of the
springs is such that the critical speed is of the
order of 100 R. P. M., which is substantially be-
low the centrifugal drying speed of 1200 R. P. M.

During washing, the spinner basket assumes
a tilted position due to uneven distribution of
clothes so that the overflow from the centrifugal
discharge openings 3 during washing occurs pri-
marily on the side toward which the spinner

‘basket s tilted. The overflow through the open-’

ings 3 falls into a trough 34 which, as shown in
Fig. 2, swrrounds substantially three-quarters of
the circumference of the spinner basket. The
trough is formed by a flange 35 extending in-
wardly from the outer casing and having inner
and end walls 36, 37. The construction of the
trough is such that in any position of the spin-
ner basket during washing, a substantial propor-
tion of the water overflowing the spinner basket
falls into the trough. Overflow from the spinner
basket through the passages 18 and 19 in the agi-
tator and spinner hubs falls onto the upper end
of the casing 22 and is collected in a reservoir 38
formed by an annular wall 39 at the upper end
_of the casing 22. The collecting of water in the
reservoir 38 provides for a better heat transfer
and improves the water cooling of the driving
mechanism contained within the sealed casing
22.

Water is supplied to the machine through a
solenoid valve 40 in a water supply conduit 4t
having a discharge nozzle 42 directed against the
part of the flange 35 hetween the ends 37 of the
trough. The flange is slightly below the bottom
of the spinner basket, and the water discharged
onto the flange 35 spatters over the side and bot-
tom walls of the spinner basket, quenching the
soapsuds which may interfere with the centrif-
ugal drying.

Whenever the machine is to be used for wash-
ing, a switch 43 is closed, energizing the circulat-
ing pump motor 20e and a switch 44 is closed

encrgiz.ng the solenoid valve 40 and causing a
supply of water through the nozzle 42 to the
bottom of the outer casing. The amount of water
supplied is controlled by a float 45 which opens
a switch 46 whenever the water level in the bottom
of the outer casing exceeds g small amount (e. g.,
1’*). The water level in the bottom of the ouier
casing is maintained at the level necessary to
open the switch 46 by the accumulation of water
in excess of that required to fill the spinner basket
to overflowing. If at the start of the washing
operation there is some water in the bottom of
the outer casing, the water supply will not start
until the float switch 46 is closed. With this
control it is therefore impossible to supply an
excess of water to the machine.

Because the presence of an amount of water in
the bottom of the outer casing sufficient to open
the float switch 46 is not always an indication
‘that the spinner basket is filled to the proper
level for washing, an auxiliary switch 47 is pro-
vided in the circuit to the main driving motor 48
which is closed by water overflowing from the
spinner basket. The switch 47 is operated by a
cup 49 arranged to receive water overflowing the
spinner basket from tangentially directed nozzles
50 and 51 leading respectively from the reservoir
39 and the trough 34. The tangential discharge
of water from the nozzles §0, 5 sets up a whirling
vortex motion of water in the cup which assumes
a level indicated by dotted line 52 (Fig.3). Atthe

4

center of the cup is a large drain opening 53
(e. g., 1" in diameter) which, due to its large
diameter will not clog. The vortex action in-
duced by the tangential discharge decreases the
drainage through the opening 53 and therefore
increases the amount of water retained in the

- cup. With a 6’/ diameter cup having a drain
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opening 1’’ in diameter, the vortex action in-
creases the amount of water retained in the cup
from % Ib. to 1% lb. The cup is carried by an
arm 54 fixed to a hinge 55 pivoted on a hinge pin
56 in a plate 57 fastened to and covering a regis-
tering opening in the bottom. wall 24 of the outer
casing. Also hinged on the hinge pin 56 is a
hinge 58 to which is fixed an arm 59 carrying the
float 45. On the upper side of the plate 51 is a
rubber sealing member having integral sleeves
60, 61 sealed to the arms 54, 59 and having an
inwardly extending flange 62 clamped between
the plate 57 and the wall 24 toc provide a gasket.
The switches 46 and 47 are mounted on the under
side of the plate 51 and have operating members
46q and 4Ta arranged in operative relation to the
hinges 55 and 58. The switch 46 is opened when-
ever the float is raised due to the presence of 1"’
or more of water in the bottom of the outer casing.
The switch 47 is closed whenever the weight of
water in the cup 49 is sufficient to overcome the
rressure of a spring 65 on the under side of the
hinge 55 which tends to maintain the cup in an
elevated position. The tension of the spring 65

~ is adjusted so that the switch is closed only when
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the overflow from the basket is sufficient to main-
tain the cup filled. The presence of this over-
flow is an indication that the baskzt is filled to
the proper or at least the minimum desired level
for washing.

The specific lever and switch mounting struc-
ture shown in Figs. 5 and 6 is not claimed herein,
it forming subject matter invented by Thomas T.
Woodson and claimed in his application, Serial
No. 651,156, filed March 1, 1946, and assigned to
the same assignee as my instant application.

Although-two constructions are shown for col-
leciing the overflow from the spinner basket, the
trough 34 and the reservoir 38, only one of these
constructions is necessary. The trough 34, being
fed from a large number of the centrifugal dis-
charge openings 3, is more reliably responsive to:
the water level in the spinner basket. Due to the
large number of centrifugal discharge openings
the rate of flow of each opening is slow, and it is
unlikely that a sufficient number of the openings
will be restricted by clothing to prevent proper
operation of the overflow control of agitation.
The disadvantage of the trough is that it also
receives the liquid centrifugally discharged from
the spinner basket so that if the machine is shifted
from centrifugal drying to washing at a time
when the trough is filled with centrifugally dis-
charged liquid as distinguished from overflowing
Lquid, the presence of this liquid in the trough
would cause the closure of the switch 41 and per-
mit operation of the agitator until the liquid
drained from the trough. By properly sloping
the trough, this false agitation can be minimized.
The reservoir 38 is not subject to this defect since
it is filled solely by liquid flowing through the
openings {8 and 9. These openings are relatively
few in number and of small area, and hence the -
rate of flow through the openings is relatively
slow. It is possible that small articles of clothing

may be drawn against the openings and reduce
the flow below that required to maintain the’
switch 47 closed. This would cause the opera-
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tion of -the: agitator to stop and the agitation
would be resumed after the obstruction had
cleared. Another disadvantage of this construc-
tion is the inaccessibility of the drain passages
from the openings 18 for inspection and cleaning.
Despite these disadvantages this latter construc-
tion is probably preférable.

In Fig. 4 is shown that part of the washing-

machine control necessary for an understanding
of the present invention. The control is diagram-
matically illustrated as having a member 66 which
is'movable'manually or automatically to positions

in which the agitator operates, which may be

washing, rinsing; or soaking, and to other posi-
tions in which other operations take place. The
member 66 is illustrated as having only two posi-
tions, -but it ‘will ‘be understood that in actual
practice it may have more positions. Inthe posi-
tion’ (or pasitions) in which the agitator is to
operate, the member 66 closes the switch 43, con-
‘necting the circulating pump motor 20e across
the power supply 67 and also closes the switch 44,
connecting the solenoid valve 40 and the float
switch 46 across the power supply. The starting
of the circulating pump causes the pumping of
water from the bottom of the outer casing into the
spinner basket. Whenever the water level in the
. outer casing is less than 1°’, the float switch 46
is closed and the solenoid valve 40 is energized
to open the water supply conduit 41. As soon as
the water level in the outer casing rises to 1’’, the
float switch 46 is opened and the supply of water
is shut off. - When the spinner basket is filled to
the proper level for agitating the overflow through
either the centrifugal discharge openings 3 or the
passages 18 and 19 causes the filling of the cup 49,
which closes the switch 47T in circuit with the main
driving motor 48. Until the overflow from the
spinner basket is at a rate sufficient to maintain
the switch 47 closed, the agitator is stationary.
It is therefore impossible to operate the agitator
until the spinner basket is filled to the proper level.

As-pointed out above, pump 20 is operated to
‘continuously circulate water during the washing
period.. To keep the washing machine agitator
operating, this circulation must be sufficient so
that the overflow to cup 49 will maintain the
switch 47 closed. Thus the cup functions not only
to insure that the spinner basket is filled initially
to the desired level for washing but also that
throughout the washing period it is continttously
maintained so filled. If at any time during the
washing operation overflow falls below a pre-
determined amount, indicating that the level in
the basket is low, switch 471 will open, stopping
the motor 48 until the level is again established.

What I claim as nhew and desire to secure by
Letters Patent of the United States is:

1. In a washing machine, & tub, a liquid hold-
ing clothes receptacle in the tub in which a wash-
ing ‘operation is performed, means for circulating
liquid from the tub to the receptacle from which
the liquid overflows back to the tub, a motor for
effecting a washing operation in the tub, an elec-
tric eircuit for the motor, a switch for said circuit,
and means actuated by overflow liquid from said
receptacle. for actuating said switch whereby
washing operation can begin and continue -only
when there is overflow from the receptacle back
to'the tub.

2. In a washing machine, a tub, a liquid hold-

ing clothes receptacle in the tub in which a°

washing operation is performed, means for cir-
culating liquid from the tub to the receptacle
_from which the diquid overflows back to the tub,
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a motor for effecting a washing operation in the -
tub, an electric circuit for the motor, a switch
for said circuit, a movable member for actuating -
said ‘switch, and means for receiving overflow
liquid from the receptacle and directing it to said’’
movable member to effect movement of said mem-
ber whereby washing operation can begin and
continue only when there is overflow from the
receptacle back to the tub to effect movement of:
the movable member to gctuate said switch.

3. In a washing machine, a liquid holding °
clothes receptacle having an overflow for liquid-
in excess of the desired minimum amount, agitat-
ing means for washing, a cup having a center
drain opening, means for directing overflowing
liquid tangentially into the cup whereby ‘a whirl-
ing motion is set up moving liquid outward from
said drain opening, and means responsive to the
weight of the cup and contents’ for controlling
operation of the agitating means. .

4. In a washing machine, a tub, a spinner bas-
ket having centrifugal discharge passages at the
region of the desired liquid level in the basket for-
washing, washing means for clothes in the basket;
means including said discharge passages -for
maintaining a continuous circulation and’ over=
flow of liquid during the washing operation, a
trough for receiving liquid overflowing through
sald passages, a drain in the trough, a cup for
receiving the trough drainage, and means respon-
sive to the weight of the cup and contents for
controlling the operation of the washing means.

5. In a washing machine, a tub, a spinner bas-
ket having centrifugal discharge passages at the
region of the desired liquid level in the baskst
for washing, washing means for clothes in the
basket, means for resiliently supporting the basket
for gyratory movement during spinnnig.of such
stiffness that the basket may assume gz tilted
position during washing, a trough on the tub
arranged to receive overflow through the centri-
fugal discharge openings in any position of the
basket during washing, and means actuated by
a predetermined drainage from the trough for
controlling the washing means.

6. In a washing machine, a spinner basket hav-
ing a hub at the center, an agitator having a hub
surrounding: the spinner basket hub, a casing
below the spinner basket hub containing mecha-
nism for operating the agitator and for rotating
the spinner basket, drain passages leading
through the agitator hub from the desired wash
liquid level and through the spinner basket hub
to said casing, walls on the casing defining a
reservoir collecting the drainage from said pas-
sages, a drain from saild reservoir, and means.
responsive to the rate of drainage from  said
reservoir for controlling the operation of said
agitator. \ :

7. In a washing machine, a tub, a spinner bas-
ket therein having overflow openings for, liquid
in excess of the desired minimum for washing,
a pump for pumping liquid from the tub to the
basket, means for supplying liquid to the machine,
means responsive to a predetermined accumula-
tion of liquid in the tub for shutting off the liquid
supply, washing means in the basket, and means
actuated by a predetermined overflow from the
basket during washing for controlling the opera-
tion of the washing means.

8. In & washing machine, a tub, a spinner bas-
ket therein having overflow openings for liquid
in excess of the desired minimum for washing,
a pump for pumping liquid from the tub to the
basket to effect continuous circulation of liquid
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during washing, washing means in the basket,
and means actuated by a predetermined overflow
from the basket for controlling the operation of
the washing means.

9. In g washing machine, a tub, means for sup-
plying liquid to the tub, a spinner basket in the
tub having overflow openings for liquid in excess
of the desired minimum for washing, said tub
having storage space for the liquid contents of
the basket whereby wash water is usable for &
plurality of loads of clothes, a pump for pumping
liquid from the tub to the basket to effect con-
tinuous circulation of liquid during washing,
washing means in the basket, means actuated by
a predetermined overflow from the basket for con-
trolling the operation of the washing means, and
a control movable to a washing position in which
the pump, the liquid supply, and the washing
means are conditioned for operation.

10. In a liquid flow responsive device, a mov-
able cup into which the receiving liquid flows,
mesans for setting up a vortex within the cup, a
drain in the cup at the center of the vortex
whereby the amount of liquid retained in the cup
is increased by the vortex action, and control
means responsive to movement of the cup due to
the amount of liquid in the cup.

11. In a liquid flow responsive device, a mov-
-able cup, 2 tangential inlet to the cup for liquid
whereby a vortex is set up in the cup, a drain in
the cup at the center of the vortex whereby the
amount of liquid retained in the cup is increased
by the vortex action, and control means respon-
sive to movement of the cup due to the amount of
liquid in the cup.

12. In a washing machine, the combination of
a tub, a basket in the tub in which a washing
operation is performed, a driving motor, a’ pump
for circulating liquid from the tub to the basket
from which it overflows back to the tub, a valve
through which liquid is supplied to the tub, con-
trol means comprising a motor circuit, a liquid
supply valve circuit and a circulating pump cir-
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cuit, switch means for closing simultaneously the
circulating pump circuit and the supply valve
circuit, a float operated switch in the supply
valve circuit which is opened when the water
level in the machine reaches a predetermined high
level, and an overflow switch in the motor circuit
which is closed when the overflow reaches a pre-
determined amount.

13. In a washing machine, the combination of

‘a tub, a clothes receptacle in the tub, washing

means in the clothes receptacle, a motor for op-
erating the washing means, a circulating pump
for circulating liquid from the tub to the recep-
tacle during washing, a liquid supply valve, elec-
tric eircuits for the motor, the circulating pump
and the liquid supply valve, switch means for
closing the circulating pump circuit and the liquid
supply valve circuit, an overflow switch in the
motor circuit which is closed by overflow of liquid
from the receptacle to the tub, and a fioat switch
in the liquid supply valve circuit which is opened
when the volume of liquid in the tub reaches a
predetermined level.
HERBERT F. BARIFFI.
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