
June 12, 1951 J. w. CHAMBERLIN 2,556.49‘) 
WASHING BY INTERMITTENT HIGH AND LOW SPEED ROTATION 

Filed Aug. 27, 1945 5 Sheets-Sheet 1 

/2 

BY 



June 12, 1951 .1. w.‘ CYHAMBERLINV ’ 2,556,490 
WASHING BY INTERMITTENT HIGH AND LOW SPEED ROTATION 

Filed Aug. 27, 1945v I ' 5 Sheets-Sheet 2 

' .' , 3 ‘v? a, 
\" ‘ - ' _____ " _ 'i ‘ 

(or B N NH ‘I ll HH-IIHIHIIHHHE J‘ I} 
_ _ — — — — _ _— ——- Q ~ 

9 Q’ . ~1 

L[;-%__ § 5‘ ‘a ’ 
a ‘h | 

‘3 000 ‘ .5‘ 0 V N 

N . I w a 

00 N 
00 N 

080 §: o \98) 
q_ \ 

z ' ' x \ >3 , 

k) ‘ 

s g} L g 

‘0 
£1‘ 
E. 

INVENTOR. 



June 12, 1951 . J. w. CHAMBERLIN 2,556,490 

WASHING BYJfI'NTERMITTENT HIGH ‘AND LOW SPEED ROTATION 

Filed Aug. 27, 1945 5 Sheets-Sheet 5 

BY 

HTTO/F/VEK 



‘June 12, 1951 i J, w. CHAMBERUN I 2,556,490 

WASHING BY INTERMITTENT HIGH AND Low SPEED ROTATION 

Filed Aug. 27, 1945 5 Sheets-Sheet 4 . 

HTTO/F/YE 



June 12, 1951 J. w. CHAMBERLIN 2,556,490 
WASHING BY INTERMITTENT HIGH AND LOW SPEED ROTATION 

Filed Aug. 27, 1945 > 5 Sheets-Sheet 5 

805/?” 

‘ ‘- IN V EN TOR. 

Jw/A/ wm/i/f?mw 

M 





emits 
, 3 
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 detailof 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, a substantially rec 
tangular cabinet III with suitable supporting 
structure I2 in the lower portion thereof has an 
upper tub member I4 so secured to the cabinet 
member II] that the front portion I6 has a com 
mon wall, or is parallel with the tub and the top 
door I8 of the tub I4 is also parallel with the top 
of the cabinet I?. , 
The tub member I4 is preferably of substan 

tially cylindrical shape, which cylindrical shape 
may be varied in amount sufficient to provide a 
substantially flat top portion in the region where 
the door I8 is joined to the tub. The front wall 
I6, which in the construction shown forms a 
common wall with the cabinet I8 and the tub I4, 
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 cylindrical 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 26 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 I4, a ?exible 
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 a sus 
pension pivot shaft 38 through resilient mount 

I ings 38 and 40. 
The frame 34 which supports the bearings for 

the cylinder aforementioned also extends down 
wardly toward the, bottom of the cabinet and 
forms a supporting frame 34-A for the drive 
mechanism 35, theentire unit including cylinder 
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 a’chai'n drive 46. The chain 
drive 46 extends from an output shaft 48 of the 
transmission to the previously mentioned shaft 
26 of the cylinder 22. I > 

Also supported upon the frame 34A is a pump 
50 driven by the motor and which is connected by 
a ?exible connection 52 to form a suitable sump 
for the tub I4, 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 26, 

- motor 42, gear case, 44, pump 50, and chain drive 
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46 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 33 and 
40 which suspend the unit 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 36 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 a?ord 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 clutch 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 clutchedgto rotate 
therewith on a movement of the clutch 82 into an 
engagement with the clutch member 84. 
On the opposite end of the shaft 86 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 86 until 
clutched thereto by movement of the clutch 
member 82 in the direction opposite to- that re 
quired to clutch the member 84. 
The pulley 98 is connected by a belt 92 to a 

second pulley 94, 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 86 with gear 86, a gear 94 being 
mounted to mesh with the gear 66 which in turn 
drives the gear 96 and gear 98. The gear 98 
through a shaft IE6 is connected to drive an 
elliptical gear I02 which meshes with a driven 
elliptical gear I64. The driven elliptical gear 
I84 is mounted on the shaft 48 and is connected 
thereto by an overrunning clutch I65, 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 I02 and I64, the shaft 48 
and hence the chain drive 45 to 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 cycle, 
the driving gear H124‘ is shown meshed with the 
driven gear HM in such position that the result 
ing speed of the driven cylinder is say 20 R. P‘. M. 
(depending upon ratiosselected) 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 second 
position, shows the gears I02 and [04 meshed in 
such relationship that the R. P. M. of thecy-l-inder 
is 40 R. P. M. or exactly equal to speed of the driv 
ing gear. In 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 isthus 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 20- R. P. M. to 
440 and 80 R. P. M. and then down to- 40 and 20 
R. B. M. in position to repeat the cycle. 

It is here noted that the pulleys for chain 
drive M5 are shown- of substantially equal diam— 
eter which would cause a- 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 revolutions by varying- the 
relative sizes of the pulleys in chain drive 46. 
There is shown in» Figure 10 a series oi-v-iews 

of- the clothes containing- cylinder or drum- 22 
with clothes therein‘ in condition. for washing, 
the several views showing the condition of the 
clothes during a cycle ‘from 20 to 80 R. ‘P. M. 
in the cycle of the mesh-ing. of the elliptical-gear 
drive which affords continuous variation in 
speed. On reference to the ?gure, it is noted 
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. P. 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 reductionerange 
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 ?gures that. there will be a con 
tinual. tumbling, distributing, and gathering to 
gether oiv clothes as the cycle is. repeatedv over 
vand over again, and. a scrubbing and tumbling 
action of the clothes due to this distribution. and 
redistribution and tumbling‘ is repeated. 
The range of speedduring the cycle of oper 

ationabove noted fromZO R. P. M. to 80 R. P. M. 
provides a range of speed for a 20inch diameter 
cylinder such that the lowest speed is below that 
which would hold the clothes on. the circum 
ference of the cylinder by the action of centrif 
ugal force while the speed of 80R. P. M. is above 
that which would just. hold the clothes at the 
circumference. of the cylinder against the action 
ofxgravity. Therefore the cycle of operation is 
such that the speed varies. from a value which 
willv allow the clothes to tumble on rotation of 
thecylind'er- toa speed equal to or above that 
which will hold the clothes on the circumference 
thereby producing a scrubbing or washing action 
in ‘the presence of‘ suitable‘ washing solution 
which is contained in the lower portion of the 
tub M in the machine illustrated. 
The steps in actuation above set; forth com 

prise a methodof- washing in- a clothescylinder 
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6 
rotatingon the generally horizontal axis. Such 
method produces an e?ective scrubbing together 
and flexing of the clothes which in the presence 
of a washing solution will be su?icient for effec 
tive washing. Furthermore the speed variation 
produces periodic distribution of the clothes 
around the circumference of the cylinder at sub 
stantially the maximum speed obtained during 
the cycle 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 cycle to the extraction 
speed a switch ['24 is providedin connection with 
the transmission mechanism previously set forth. 
As shown in Figure 4 the switch lid actuates. a 
solenoid I26 which changes the position of the 
clutch into the position for high speed operation. 

It is understood that various mechanism may 
be provided in the machine described for auto 
matic operation such as a timer I39 and water 
mixing valve Q32 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 GI, 63, 65, and iii‘. Eachof these 
segmental portions terminates “in an enlarged 
substantially circular end portion 53. These 
segmental members are arranged around the 
circumference and between each pair of these 
members is a baiiie 6D, 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 twoicircular ends with four connect 
ing'structural members, 60, 62, $4, 65, which also 
form bailles, these structural members connect 
ing the two circular sections in spaced relation, 
there being four of these bailieconnecting mem 
bers equally spaced around the circumference 
of the two ends. The slotted’ portions are as 
above described positioned between the baiiles 
also on the circumference of the two end walls 
and a door is formed in each space between the 
ba?‘les, each door being made up of two hinged 
sections, one of these sections being hinged on 
its edge on one of the baffles and the other one 
being hinged at the opposite end of the ?rst 
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 68, 69 are so hinged that when a door han 
dle 10 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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‘i0 is hinged to the adjacent baffle supporting 
portion 14 and thus the door may be opened by 
pulling on the handle ‘Hi and causing the sliding 
end portion 72 to slide in the slots toward the 
hinge portion 16 as shown by the arrow in 
Figure 6. 
Each of the segmental slotted portions GI, 83, 

65 and El carries a separate door so that there 
are four of these doors which form the major 
portion of the circumference except for the baf 
?e supporting portions 14 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 6i and cause 
the door to be guided to a fully closed position. 
When the door is in fully closed position, the 
handle l0 may be pushed to a ?at 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 58. 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 be 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 ba?le supporting portions extending between 
the end portions and strength is added by the 
tubular construction of the baiiles themselves, 
the doors being positioned in the openings be 
tween the ba?les. 

In operation water is admitted to the tub 
through mixing valve unit I32 to the level de 
sired or as may be automatically controlled by 
a water level control such as shown at Hill 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 58 in the tub and 68, 69 in the cyl 
inder. The cylinder is then set in operation at 
washing speed by starting the motor 42 but with 
the switch I24 (Figure 4) open so that the cyl 
inder 22 will be rotated in its 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 mechanism 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 controls. 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 
suspension disclosed herein makes possible a suf? 
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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8 
port and damping provided will minimize the 
vibrations carried through the supporting frame 
to the ?oor and avoid necessity of bolting the 
machine to the floor during operation. ’ 
Although the invention has been speci?cally‘ 

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 ?uid 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 ?nally 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 ?uid 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 top 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 maxi 
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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