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4 Claims.
1

This invention relates to textile washing ap-
paratus and to a machine and method for wash-
ing, rinsing and extracting and the machme used
for illustration is particularly. designed for Wash-
ing articles of clothing.

It is generally recognized that a rotating cylin-
der type washer operating on a substantially hori-
zontel axis and using a tumbling action of clothes
for producing a washing action causes less Wear

of the clothes than scme other types of washers }

and particularly less wear than is occasioned by
the ‘use of vertical axis machines with agltator
members therein. TImportant problems " requir-
ing special consideration have been apparent dur-
ing development of the horlzontal cvhnder type
of washing machme one such problem arising

. from the necessrty of preventing tangling of the

clothes during the washing operation while main-~
ta1n1ng the srmp11c1ty of operatlon and structure
possible with single direction rotation. A second
important problem is related to vibration en-
countered in operatxng the rotating cyhnder con-
taining the clothes at a speed of rotation sufii-
‘cient to extract the washing ‘solutions from the
clothes after the washing operation is completed
and followmg the rinsing.

An important advantage of horizontal cylinder
type of washing machine, as it has been built in
rrecent years, is the provision of a window or
transparent wall at one end ef the cylmder and

".substantially on the axis of the cylmder 50 that
the washing action can be v1sually observed

Such a construction has been an important sales .

feature.  However, it has been generally consi-
dered advisable to incorporate the transparent
opening in a deor which limits somewhat the
space available for a transparent opening since
if access to the eylinder could be had at another
_point a much larger window could be provided,
-thus affording a more satisfactory visual observa-
tion.

It is, therefore, a primary object of the present
invention to provide a mechanism capable of uni-
directional operation and of such varying rota-
tional speed as to cause the textiles carried in
the rotating drum or cylinder to be tumbled for
washing and rinsing, but in such a manner that
a satisfactory flexing action and serubbing to-

"gether of the clothing is obtained, but without
objectionable tangling.

A further object of the invention is to provide
a unidirectional rotation of the horizontally posi-

‘ tioned washing cylinder with tumbling washing
action produced by variable speed, operated in a
range sufficiently broad to cause the textiles to be
penodmally completely unwound and distributed

(CL 8—159)
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in a satisfactory manner with a minimum of spe-
cial mechanism.
It.is another object to provide a method of
washing fabrlcs 5 as clothes in a generally
eylindrical and ge ally horlzo_ntal drum which
_g actlon by move-

‘ment of the clothes in
and in the presence

t1ona1 Speed for Temoval of liquid therefrom

It is a further obJect to prov1de a method of
Washmg fabrlcs such as clothes in a generally
cylindrical and’ generally horiz ntal drum which
Wl_ll make possuble the use of a unldlrectlonal
rotatlon “of said drum W1thout obJectmnable tan-
ghng of sald clothes ‘

It is another ‘obji ect fo pr0v1de suspension struc-
ture of resment character such that the cylmder
g its: rotatlon is pert d to rota & Approx-

15

20

»mately around its center of mass, and to be resil-
iently supported in such manner as to absorb
vibration caused by out of balance load in’ the
\cyllnder

It is a further object to provide means for
access to the cyhnder, for msertmg and removing

stead of in an end there hereby prov1d1ng for
a larger transparent dow at the end for v1su-
ally observmg “the washing act1on ’

It is another. ob £ to provlde openings in the
51de of the clothes y11nder of such’ nature that
openings will be available in substantxally any
.position that the cyhnder may stop in its rota-
tion and so6 constriicy the openings slways
tend to close on rota o f the cyhnder '

30

35

40 drawings formmg a

Figure 1 is a pérspec
_front, 'and one 51de of the m:

. Figure 2 is a cross n'of the machine, the
view belng from one side thereof. =

Figure 3 is' a v1ew, part1ally diagrammatie
showing the mounting of the cylmder and other
parts to permit movement about its center of
mass durmg rotation.

Pigure 4is a d1agrammat1c iHlustration of the
driving mechanlsm for the eylinder. '

Figure Bis a diagram showmg the operation: of
the elhptmal sears.

Figure 6 is.a cross.section.of the cyhnder show-
1ng the door construction. -

“Pigure 7 is a. perspective view showing certain
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details of the door construction and the manner
of opening thereof.

Figure 8 is a detail view partially perspective
of the door handle and lock.

Figure 9 is a further defail of the door lock
showing the handle in the open or unlatched
position.

Figure 9A is identical to Figure 9 with the ex-
ception that the handle is shown in a closed or
latched position.

Figure 10 is a series of views showing the vari-
able tumbling and distributing action of the
clothes during the cycle of operation of the ellip-
tical gear drive during washing action.

Referring to the drawings, & substantially rec-
tangular cabinet {0 with suitable supporting
structure 12 in the lower portion thereof has an
upper tub member 14 so secured to the cabinet
member {0 that the front portion 16 has a com-
mon wall, or is parallel with the tub and the top
door {8 of the tub 14 is also parallel with the top
of the cabinet 8. )

The tub member 14 is preferably of substan~
tially cylindrical shape, which cylindrical shape
may be varied in amount sufficient to provide a
substantially fiat top portion in the region where
the door {8 is joined to the tub. The front wall
16, which in the construction shown forms a
common wall with the cabinet i¢ and the tub 4,
is provided with a transparent member 20 which
may be plate glass or other suitable transparent
material and of a relatively large diameter to af-
ford satisfactory visual view of the interior.

Inside the eylindrical tub, is a perforated cylin-
der 22 of substantially cylindrical shape, for con-
taining clothes to be washed, the size of such
cylinder being selected for the structure shown
as approximately 20 inches in diameter by 14
inches deep. The end of the cylinder is provided
with a glass or other transparent wall 24, which
transparent wall is in substantial alignment with
the outer transparent member 20 in the front of
the tub. In the machine illustrated having a 20
inch diameter cylinder the diameter of the trans-
parent wall 24 is approximately 16 inches. The

cylinder 22 is supported on a shaft 26 extending

through the rear wall of the tub 14, a flexible
seal 28 being provided between the wall of tub
and the shaft 26 so that the shaft is free to move
relative to the tub. The shaft 26 is supported on
spaced bearings 32 which are carried in a frame
34, which frame is in turn supported upon & sus-
pension pivot shaft 35 through resilient mount-
“ings 38 and 40.

The frame 34 which supports the bearings for
the eylinder aforementioned also extends down-
wardly toward the bottom of the cabinet and
forms a supporting frame 34-A for the drive
mechanism 39, the entire unit including eylinder
22 and drive mechanism being supported upon
the pivotal suspension shaft 36.

The drive mechanism 35 mounted on the sup-
porting frame 34—34A comprises a motor 42, a
gear case 44, and 4 chain drive 46. The chdain
drive 46 extends from an output shaft 48 of the

transmission to the previously mentioned shaft

26 of the cylinder 22. -
Also supported upon the frame 34A is a pump
50 driven by the motor and which is connected by
a flexible connection 52 fo form a suitable sump
for the tub {4, and which sump provides a drain
into an outlet connection 54 and, if desired, a
suitable drain valve 56 may be employed. The
entire assembly of cylinder 22, drive shaft 286,
. motor 42, gear case 44, pump 50, and chain drive
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4§ is supported and pivoted upon the suspension
pivot shaft 36 as is best seen in Figure 3.

The support of the rotatable clothes cylinder
22 and drive mechanism on the suspension pivot
shaft 36 below the axis of the cylinder with the
resilient connection at the lower end makes pos-
sible a rotation of cylinder 22 about its center
of mass even though such center of mass may be
displaced somewhat from the center of rotation
because of uneven distribution of the clothes
load in the cylinder 22. This fact will be appar-
ent on inspection of Figure 3 since by a swinging
movement about shaft 36 the cylinder 22 has a
freedom of movement in a horizontal direction
because of the radial distance from the pivot 36,
while freedom of movement in a vertical direc-
tion is afforded by the resilient members 38 and
40 which suspend the umit vertically on the
springs as shown. Therefore, on rotation of the
cylinder 22 when there is an out of balance load
the cylinder will be free to gyrate in an orbital
path in a plane perpendicular to its axis of ro-
tation because of its horizontal and vertical free~
dom of movement. Furthermore the swinging
about pivot 35 will be damped to a certain extent
by the resilient sump connection 52 previously
mentioned. Also the fact that a substantial por-
tion of the weight is below pivot 36 will afford a
pendulum action of the suspended unit.

In Figure 4 there is shown a view of the gear
and drive mechanism in more detail than is pos-
sible on Figure 2. In Figure 4 the motor 42 has
an outwardly extending power shaft 80 and on
this shaft a clutech member 82, secured for rota-
tion but with sliding movement relative to the
shaft 80. The clutch member 84 is secured to
rotate with a gear 86, but is free to rotate relative
to the shaft 88 and to be clutched-to rotate
therewith on a movement of the clutch 82 into an
engagement with the clutch member 84.

On the opposite end of the shaft 80 there is a
second clutch member 88 secured to rotate with
a pulley 98, the two members 88 and 90 being
free to rotate relative to the shaft 88 until
clutched thereto by movement of the cluich
member 82 in the direction opposite to that re-
quired to clutch the member 84.

The pulley 88 is connected by a belt 92 to a
second pulley 24, and to the drive previously
mentioned as chain 46, and when the pulley 90
is connected to rotate with the motor shaft the
cylinder 22 will be caused to rotate at a speed
sufficiently high for centrifugal extraction of
liquid from the clothes by the drive just men-
tioned.

However, a special drive is provided for pro-
ducing a washing action. This drive starts at
the motor shaft 88 with gear 88, a gear 94 being
mounted to mesh with the gear 88 which in turn
drives the gear 96 and gear 98. The gear 98
through a shaft {88 is connected to drive an
elliptical gear 102 which meshes with a driven
elliptical gear 184. The driven elliptical gear
184 is mounted on the shaft 48 and is connected
thereto by an overrunning clutch 68, the shaft
48 being the same shaft as carries the pulley 94.

With the motor and clutch unit positioned to
drive through the gearing just mentioned, in-
cluding elliptical gears 102 and 194, the shaft 48
and hence the chain drive 46 o the cylinder will
be driven at a constantly varying speed as de-
termined by the meshing of the elliptical gears.
Such a condition can be better understood by
reference to Figure 5 where three positions in the
rotation of the elliptical gears are shown. Be-
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ginning with the lower pair-of gears in the cyele,
the driving gear 02 is shown meshed with the
driven gear 104 in such position that the result-
ing speed of the driven cylinder is say 20 R. P. M.
(depending upon ratios selected) while the driv-
ing gear is operating at say 40 R. P. M. The sec-
ond pair of gears shown in the cycle, or rather the
position of the same pair of gears in the seeond
position, shows the gears {02 and {04 meshed in
such relationship that the R. P. M. of the cylinder
is 40 R. P. M. or exactly equal to speed of the driv-
ing gear. Tn the third pair of gears shown in the
cycle the speed of the driven gear is at a maxi-
mum of 80 R. P. M., the driving gear remaining

as before at 40 R.-P. M. It is thus apparent that’

the cylinder containing the clothes to be washed
will be driven in a repeating cycle of varying
speed such for instance as from 29 R. P. M. to
40 and 80 R. P. M. and then down to 40 and 20
R. P. M. in position to repeat the cycle.

b is here noted that the pulleys for chain
drive 46 are shown- of substantially equal diam-
eter which would cause o full variation speed
cycle during one revolution of drum 22 but it-is
evident that this variation cycle may be spread
over greater or less revelutions by varying the
relative sizes of the pulleys in chain- drive 46.

There is shown in Figure 10 a series of views
of the clothes containing cylinder or druim 22
with clothes therein in condition for washing,
the several views showing the condition of the
clothzs: during a cyele from 20- to- 80 R. P. M.
in the cyele of the meshing ef the elliptical-gear
drive. which affords continuous variation in
speed. On reférence to the figure, it is nofed
that at 20. R. P. M. the- clothes are-all ‘at the
bottom. .of the cylinder -and-as the- speed is in-
creased: -up to- 40 R. B. M. there is additional
tendency to- tumble and as the speed increased
to 60. the. tumbling continues with the tendency
from 60 to .80 R. P: M. for the clothes to. ar-
range themselves. around: the circumference of
the:cylinder.

From: 80:to 60 R. P M. in the reduction range
in speed, (which is.a reversal.of the showing in
Figure 10), the clothes. again reach. a tumbling
condition at 60 R. P. M., tumbling more-at 40
and. from 40 to. 20, then come to.the bottom of
the cylinder as before. It is apparent upon in-
spection of the figures that there will be a con-
tinual. tumbling, distributing, and gathering to-
gether of clothes as the cycle is. repeated over
and over again, and a scrubbing and tumbling
action of the clothes due to this distribution and
redistribution and tumbling: is repeated.

The range of speed. during the cycle of oper-
ation above noted from.20 R. P. M. to 80 R. P. M.
provides a range of speed for a 20:.inch diameter
eylinder such that the lowest speed is below that
which would hold the clothes on. the circum-
ference of the cylinder by the action of eentrif-
ugal force while the speed of 80 R. P. M. is above
that which would just. hold the clothes at the
circumference of the cylinder against the action
of -gravity. Therefore the cycle of operation is
such that the speed varies. from a value which
will. allow the clothes to.tumble on rotation. of
the cylinder: to a speed equal to or above that
which will hold the clothes on the circumference
thereby producing a scrubbing or washing acticn
in. the presence of suitable washing  solution
which is contained in the lower portion of the
tub 14 in the machine illustrated.

The steps in actuation above set- forth com-
prise a method of washing in- g clothes eylinder
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rotating on the generally horizontal axis. Such
methed produces an effective serubbing together
and flexing of the clothes which in the presence
of a washing solution will be sufficient for effec-
tive washing. Furthermore the speed variation
produces periodic distribution of the eclothes
around the circumference of the cylinder at sub-
stantially the maximum speed obtained during
the .eycle of speed variation and this distribu-
tion is sufficiently equalized to be satisfactory
for high speed rotation of the cylinder for the
purpose of centrifugal extraction of moisture
from the clothes.

In order to produce the change in speed from
the continuously varying cyele to the extraction
speed a switch 124 is provided in connection with
the transmission mechanism previously set forth.
As shown in Figure 4 the switch {24 actuates a
solenoid §26 which changes the position of the
clutch into the position for high speed operation.

Tt is. understood that various mechanism may
be .provided in the machine described for auto-
matic operation such as a timer {38 and water
mixing valve 132 the details of these several
mechanisms will not be. described here but for
purpose - of reference they may be understood
as ‘substantially equivalent to corresponding
mechanisms provided in the disclosure of Patent
Re. 22,375 in which the automatic operation is
completely described.

The construction of the cylinder 22 for con-
taining clothes to be washed is shown in partial
detail in Figures 6 to 9 inclusive. ‘The ends of
the cylinder are made up of circular members
having annular segmental slotted portions as
shown in Figures 6 and 7. These slotted por-
tions are four in number- and are distributed
around the circumference of each of the ends
as. shown in Figure 6 and are numbered seg-
mental portions 61, 62, 65, and §7. - Each.of these
segmental portions terminates “in an enlarged
substantially circular end portion &8 These
segmental members are arranged around the
circumference and between each pair of these
members is a bafile 60, 62, 64, and 66 extending
into the cylinder, the two circular end portions
being substantially alike on each end of the
cylinder and form tracks for mounting a door
68 made up of two portions pivoted as shown
and extending over the length of the cylinder.

The cylinder is thus made up of a main frame
comprising two.circular ends with four connect-
ing structural members, 60, §2, 84, 68, which also
form baffles, these structural members conunect-
ing the two circular sections in spaced relation,
there being four of these baiffle connecting mem-
bers equally spaced around the circumference
of the two ends. The slotted  portions are as
above described positioned between the baffles
also on the eircumference of the two end walls
and a door is formed in each space between the
bafiles, each door being made up of two hinged
sections, one of these sections being hinged on
its edge on one of the bafies and the other one
being hinged at the opposite end of the first
door section with a sliding member connected
at its opposite end designed to slide into the
slots. -

The two curved hinged section portions of the
door 88, §9 are so hinged that when a door han-
dle 70 having extending portions 12 extending
into the two segmental slots slides in the slots
it makes it possible to slide the door to an open

‘position such as shown in Figure 6. The opposite

end of the door from that carrying the handle
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70 is hinged to the adjacent baffle supporting
portion 74 and thus the door may be opened by
pulling on the handle 76 and causing the sliding
end portion 72 to slide in the slots toward the
hinge portion 76 as shown by the grrow in
Figure 6.

Each of the segmental slotted portions 61, 83,
65 and 87 carries a separate door so that there
are four of these doors which form the major
portion of the circumference except for the baf-
fle supporting portions 74 which form the wall
of the cylinder between the doors. The doors
may be of perforated construction and it is ap-
parent that on rotation of the cylinder the tend-
ency of centrifugal force acting on the door
members as shown will be to exert a force tend-
ing to push the doors outwardly to their great-
est extent and in so doing the ends 12 of the
handle portion will slide in the slot 61 and cause
the door to be guided to a fully closed position.
When the door is in fully closed position, the
handle 70 may be pushed to a flat position as
shown in Figure 9 so that the door will be locked
as the slide portion 72 will rotate in the en-
larged end 98. It is apparent that since there
are four doors around the circumference, each
occupying almost one quarter of the circum-
ference, that it will not be important as to what
position the cylinder may stop in its circumfer-
ence as the nearest door may ke opened to obtain
access to the interior of the cylinder. It is ap-
parent also that the cylinder frame work is sub-
stantially held together by the end portions and
the bafile supporting portions extending bhetween
the end portions and strength is added by the
tubular construction of the bafiles themselves,
the doors being positioned in the openings be-
tween the baffles.

In operation water is admitted to the tub
through mixing valve unit 132 to the level de-
sired or as may be automatically controlled by
a water level control such as shown at {48 in
Figure 2. Such a unit forms no part of the pres-
ent invention but is disclosed in Patent Num-
ber 2,305,154. With suitable soap added the
clothes may be placed in the cylinder through
door openings {8 in the tub and §8, 69 in the cyl-
inder. The cylinder is then set in operation at
washing speed by starting the motor 42 but with
the switch 124 (Figure 4) open so that the cyl-
inder 22 will be rotated in is variable speed wash-
ing operation as has been described and as shown
in Figure 10. After the washing operation is
completed and the water drained away and if
centrifugal drying operation of the cylinder is
desired it is accomplished by closing of the switch
124 which starts high speed rotation of cylinder
22 in the manner and by the mechanisim which
has been described. The use of suitable timing
mechanism to accomplish desired rinsing and
other steps in sequence automatically is pref-
erably used which will avoid necessity of manual
operation of confrols. Such automatic opera-
tion of a washing machine is known in the art
and reference is made to Patent Re. 22,375 where
mechanism for accomplishing such a result is
described.

During operation and particularly during ac-
celeration to the higher speeds the resilient
suspensicn disclosed herein makes possible a suffi-
cient freedom of movement of the cylinder in
vertical and horizontal directions to allow rota-
tion of the cylinder about its center of mass to
compensate for out-of-balance clothes load in
the cylinder, Such freedom with resilient sup-
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port and damping provided will minimize the
vibrations carried through the supporting frame
to the floor and avoid necessity of bolting the
machine to the floor during operation. )

Although the invention has been specifically’
described by reference to a structure used for
illustration it is intended that variations may be
made without departing from the fundamental
principles disclosed and as set forth in the fol-
lowing claims.

I claim:

1. That method of cleaning materials such as
clothes, by the manipulation of a rotatable gen-
erally cylindrical and generally horizontal drum,
which comprises rotating the loaded drum con-
tinuously in one direction with its lower portion
dipping into a cleaning fluid and at a continuously
alternating speed which varies between a mini-
mum and a maximum for washing, such that the
wet materials will alternately hold centrifugally
against the rotating drum at the maximum range
of speed for washing, and will be caused to drop
by gravity and to be held against the drum for a
portion only of the rotation thereof at the mini-
mum speed for washing, thereby providing for
alternate distribution and tumbling action pro-
ducing flexing of said clothes in the washing
liquid, and finally distributing said clothes in said
drum in a substantially uniform manner for cen--
trifugal drying at a speed in excess of the maxi-
mum variable speed for washing.

2. That method of cleaning materials such as
clothes, by the manipulation of a rotatable gen~
erally cylindrical and generally horizontal drum,
which comprises rotating the loaded drum con-
tinuously in one direction in the presence of a
cleaning liquid, the speed of rotation of said drum
for washing being continuously and alternately
varied from a maximum speed which will cause
said clothes to be held against the periphery of
said drum thereby to carry said clothes to a
position near the upper portion of said drum dur-
ing rotation, down to a minimum speed for wash-
ing which is substantially below the speed at
which said clothes will be carried to the top of
said drum during rotation.

3. That method of cleaning materials such as
clothes, by the manipulation of a rotatable gen~
erally cylindrical and generally horizontal drum,
which comprises rotating the loaded drum con-
tinuously in one direction with its lower portion
dipping into a cleaning fluid and at a continuously
alternating variable speed for washing, alternate-~
ly providing maximum and minimum speeds for
washing and speeds intermediate thereof at a
value to cause clothes to tumble in said drum at
speeds near said minimum, and alternately to
cause the clothes to be carried to a position near
the fop of said drum in its rotation and to be
distributed around the inner circumferential wall
of said drum when said drum is rotated at a
speed near said maximum.

4. That method of cleaning materials such as
clothes, by the manipulation of a rotatable gen-
erally cylindrical and generally horizontal drum
and subsequently removing a major portion of
cleaning liquid by centrifugal action comprising
rotation of a generally cylindrical and generally
horizontal drum in one direction at a speed of
rotation in a washing cycle continuously and
alternately varying from a minimum to a magxi-
mum providing varying degrees of tumbling and
holding the clothes to the circumference of the
drum, the higher range of speed in said washing
cycle assuring a holding of the clothes to the
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circumferential wall and a distribution thereof
about the circumferential wall, thereafter increas-
ing the speed of rotation after the completion of
the washing action to a higher speed for an ex-
tracting cycle.
JOHN W. CHAMBERLIN.
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