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9 Claims,
- i
This invention relates to washing machines;
and more particularly to washing machines. in
which centrifugal extraction is employed. -
In washing machines having centrifugal ex~

tractors, considerable difficulty is had in loading-

the clothes-containing basket or drum in bal-
anced relation, with the result that, at high speed:
rotation thereof, vibration is present. Such: vi~
bration consumes power and tends to fatigue the
parts, aside from its disturbing aspect.

In manually loaded machines of the vertical

axis type, it is possible with considerable. skill to
load the centrifuge in approximate balance, so
that such vibration is minimized, However, in

automatic washing machines, where wagshing and:
extraction are sequentially carried out in the.

same container, it is undesirable for the operator
to be required to. handle the laundry for the pur-
pose of distributing it properly. Particularly in
horizontal axis machines, it is impossible for the
operator to distribute the clothes manually.

It
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The present invention is directed toward bal- -

ancing an unbalanced loaded centrifugal ex-

tractor by application of counterbalance Hguid

about- the periphery of the extractor in auto-

matically selected peripherally spaced locations-

as the need therefor appears. The invention has
to- do further with the construction and applica-
tion of Mguid containing pockets for receiving

counterbalance liquid to a centrifugal extractor. :

Additionally, the invention is directed: to suitable
controls for restricting the application of such
balancing liquid to a suitable range of Speed, nor-
mally lower than the maximum speed at which
final extraction is had and above a preset mini-
mum. The invention still further relates to ap-
paratus for causing the balancing operation to be
cyclically repeated in the event of failure to estab-
lish & balance within a reasonable time. )

The above and other novel features of the in-

vention will appear more fully hereinafter from
the following defailed deseription when taken in

conjunction with the accompanying drawings. Tt

is expressly understood that the drawings are em-

ployed for purposes of illustrationr only and are
not designed as a definition of the limits of the

invention, reference being had for this purpese to-

the appended claims. )

In the drawings, wherein like reference
acters indicate like parts:

Figure 1is a front elevation of a centrifugal ex-
tractor type washing machine with eabinet por-
tions broken away, to which the invention is ap-
plied;

¢har-

Figure 2 is a vertical section taken through the-
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5 hinged to-the forward:

2’: "

axis of the machine substantially on: the line 2-—2:
of Figure 13 . .

Figure-3 is a fragmentary section taken on the
line 3—3-of Figure 2;

Figure 4 is a transverse section through the:
machine taken substantially on the line 8—4 of-
Figure-2: ‘

Figure-5 is-an enlarged: end view taken on. the.
line 5—5 of Figure 2; ' ‘ o

Figure 6 is & section’ taken: ot the line 66 of
PFigure5; . : N

Figure 7 is a rear view of the machine. illus-
trating the hydraulic: and electrical eontrol ‘de-
vices; . o

Figure 8 is an exploded: perspective detail: view
of one-of the balaneing pockets; and :

Figure 9 is a schematic electrical hydraulic
control circuit. : :

Referring to Figures 1 and 2, there will appear
& tub. or splash guard 20. resiliently: suspended:
from a stationary frame 22, the latter having a
horizontal open framework 24 supported on’
corner posts:or legs 26, The tub 20 is provided
with a saddle 28 which is suspended at either:
side and at-the front and rear fron upwardly ex-
tending. links 88 hanging from horizontally ex-
tending links 32 pivoted to the upper end of the.
posts 26. The horizontal links 32 are resiliently
supported. in. the position. shown by conical
springs 34 extending between the stationary
frame and suitable. brackets, nhot. shown, hus
rigldly connected to the links. 82. . A suifable
housing 36 supported’ upon the frame- 22 sur-
rounds the tub, there being provided sufficient.
clearance for limited lateral and upward move-
ment of the tub. L

-Suspended from the tub and henesth it afe a
main drive motor 38, which is connected by a
belt to & transmission 40, and a suitable drain
bump 42. Within the tub 20 is a wash dirum or-
container 44 having « slightly tapered ¢i ilar
outer wall 46, & rear wall 48, and a front wail 5
the latter being provided with & cireuldr dGor
opening 52 with' & rotatable circular door: 54 co-
operating therewith for providing sceess to the
drum-for loading and urloading, as well as a seal
therefor- during washing, The drum 44'is sup-
ported at its rear upom a shaft 56 mounted on
bearings 58 carried by a baek wall: 62 spaced to
the rear of the back wall 48 and a central hub
member 64 mounted upon the shaft 56 angd: sap-
porting the wally 48 and 62 of the drum 4%;

The revolvable door 54 is mounted upon a begr-
ing 66" carried upon: a transverse hinged har 68
wall - of the tup 20; - The
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bar is provided with a suitable latch 72 cooperat-
ing with a latch plate 74, the latter being
mounted upon the forward wall 708. The hinged
bar 68 is provided with a hollow trunnion 1§ on
which the bearing 66 is supported. The hollow
trunnion affords a means for supplying detergent
to the drum 44. The shaft 56 is hollow to accom-

modate a supply, pipe 18 for introducing wash

water into the drum 44. The shaft 56 extends
to the rear of the bearings 48 and has keyed there-

10

on a sheave 80 adapted to be belt driven as at- -

82 from the transmission 40. Wash water is re-
moved from the drum 44 by means of a pair of di-
ametrically oppositely disposed arcuate periph-
eral passages 88 arranged between the rear wall
48 and outer wall 62. In practice, each passage is
substantially 180° in length and is provided with
an inlet opening 84 entering into the compart-
ment 86 between the walls 48 and 62 and has a
discharge opening 88 at its opposite end for dis-
charge into the tub or splash guard 2¢. The rear
wall 48 is provided with a plurality of spaced pe-
ripheral ports 90 which permit flow of wash water
from the drum 44 into the compartment 86. It
will be seen from the foregoing description that
the drum 44 is supported for rotation on front
and rear bearings which are in turn carried by
the tub 28, previously described as suspended for
limited movement with respect to the irame 22.
The drum 44 is provided with a number of bhaffles
or vanes 82 arranged in staggered relation and in
spaced planes upon the internal surface of the
slightly tapered drum wall 46. .

Hot and cold water supply lines 84 and 96,
respectively, are connected to temperature con-
trol valves 88 and- 108, and a flexible conduit (82
connects the output of such valves to the conduit
18 extending through hollow shaft 56. The strue-
ture thus far described is described in more com-
plete detail in the pending applications of Peyton
W. Douglas, Serial No. 775,237, filed September
20, 1947, and Serial No. 787,445, filed November
91, 1947, issued February 26, 1952, as Patent No.
2,586,794, ' . :

" In the apparatus described, & wash load is
introduced through the door 54, and detergent is
introduced through the soap c¢hannel in the hol-
low trunnion 66. Suitable wash water in proper
quantity and temperature is introduced through
the conduit 18. Washing is effected by rotation
of the drum in a clockwise direction, it appear-
ing that with rotation in such direction, the con-
duits 83 are ineffective to permit wash water to
escape through the inlet and outlet ports 84 and
88 of the conduits 83. Upon completion of the
washing operation, rotation is reversed, where-
upon the conduits 83 act in a bailing or scooping
capacity and remove wash water from the drum
44. Thereafter, rinsing of 1aundry contained

within the drum may be effected by the intro-

duction of rinse water and rotation in a clockwise
direction followed by draining of the rinse water

by rotation in a counterclockwise direction, the

latter being effected through the same conduits 83
in the manner -described in connection with the
elimination of wash water. If desired, rotation
may be effected following a washing operation in
a counterclockwise direction during which there
is continuously supplied rinse water through the

conduits 78. For such purposes, & spray rosette

19 may be provided for effective distribution of
the rinse water through the internal drum sur-
faces. Various combinations of rinsing proce-
dure as described may be employed as is desired.

Tt will be understood that the fransmission 40
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may provide for the clockwise and counterclock-
wise rotation previously described, or a reversible
motor may be employed. Upon completion of the
rinsing operation, however, the transmission will
cause the drum to speed up for extraction of
moisture from the laundry contained within the
drum. The laundry contained within the drum
will be distributed about the innér wall thereof
as the speed is increased. It will be understood
that there will be a certain amount of tumbling
action of the laundry initially during this accel-
eration stage, during which the various articles
will tend to uniformly distribute themselves about
the inner surface of the wall 46.

In practice, the uniform distribution sought by

such tumbling action and gradually increasing

speed is often unsatisfactory in that a severe
unbalanced condition may result. The unbal-
anced condition may be aggravated by the type
of laundry placed within the drum, for example,
a chenille Tug or a heavy bath towel containing
a large amount of water may position itself on
one gide of the drum, and insufficient laundry
may dispose itself opposite thereto to establish
satisfactory conditions. In fact, gutomatic laun-
dries of the type described are oiten subjected
to washing of a single heavy piece of the charac-
ter described, which cannot distribute itself uni-
formly about the internal wall and therefore
establishes an extremely severe unbalanced con-
dition. Where a severe unbalanced condition
occurs, acceleration of the drum causes the center
of the drum to be carried in the direction of
unbalance, and until a critical speed is reached
and passed, the motion of the drum may be ex-
tremely severe causing violent vibration and ex-
cessive strain on the bearings and parts. The
surrounding tub, under such conditions, may
move through distances beyond the clearance
provided within the surrounding cabinet 36 and
severe vibration will be transmitted to the sup-

. porting floor upon which the machine rests.

In order to obviate the conditions respecting
unbalance, which may occur in a machine of the
type described, a counterbalancing apparatus is
employed, together with mechanism for render-
ing the counterbalancing effective and responsive
to the uneven load distribution within the drum
causing the unbalance. In Figures 2 and 4, there
is shown, arranged about the outer surface of the
tapered drum wall 46, a plurality of balancing
fluid receiving pockets 104, {66 and [08. The
pockets are in the form of shallow arcuate cham-
bers each having an outer wall (18 extending
fore and aft parallel to the axis of the drum 44,
and cylindrically about the drum. Each of the
pockets is less than 120° in length and is suit-
ably secured to the outer wall 48 of the drum 44
by fastening means such as, for example, the
threaded bholts ({2 which secure the vanes 92
within the drum. Each of the pockets may com-
prise a shallow pan-like element having the outer
wall 110 as described, a front wall {114 and side
walls {16 and ({8, The rear wall may be formed
in part integral with the wall {10 as at 120, and
the outer wall 110 may be extended to the rear
of the drum 44 as at 122 to form a conduit 124
of shallow hat-shaped section through which bal-
ancing fluid may be introduced into the balancing
pockets. . .

The conduit 124 may be completed by a com-~
plementary member 126 (see Figure 8) terminat-
ing in a wall 128 adapted to cooperate with the
wall 120 in the forming of a rear wall of each
of the pockets 104, 106 and (08. The channel
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pottion 30 ‘of ‘thie complemenitary tember 126
tay e ‘of hateshape - sedtion “with Haviges 152
and 134 adapted for engagement with fznges 136
and 138 sitnitarly boundmg fhe ‘channel ‘portion
122 -of ‘the mémber 118. - It will Wppear that the
channel 424 formad by fhe comfplementary ‘M=
bers extends around o 96° bend as at 140 to Tormm
a rtadial ‘cohduit 142, Tt Wil Turfher appear $hait
the radial conduit 142 fows into wan sntvglur
a‘rCUate ohan*nel Mé f01 med by 3‘the -cotplemental
§ "The anfular
channel thus formed- compﬁses ammlar 'side Wall
portions 48 -and 148, offset portions 150 dnd ¥52

.- Trigly ‘appedr Tigeessary. The ‘side wa

10

and ‘attachment flanges 154 and ﬂie the Iatte‘r
o T . ;

actually being extetisions of 4
136 ‘and the ‘fduges 134 -and - %

fentary members, It will also 4opear ‘that 'the
fahges 132 'and 134 and 196 ahd 138 may ek~
tend arcuately ‘along the seam ‘oetween ‘the back
portivis 120 -and 128 -6t the back wall -6f the
pocket. The ‘flanges ‘thus described upon ‘the
comipleientary iembers will ‘mate when the
members ‘ate in 'asseinbled relation and may be
Secured ‘together by ‘any convenient mieans such
as rivets, spot or Seam welding, ‘or -other means
#s Will'be readily understoodin thesrt. The wall
120 aftd 128 may be futther conipleted by thepro-
vision of ‘tgbs 166 ‘and ‘152 ‘which may overlap the
sige walls 146 and 148 of the outer pocket mem-

ber, ‘and be ‘secured thersto by suitable ‘miesns

SUuh ‘g riveting or ‘spit wekimg

" The* annular chiannel P24 formed by the spaced
grnwiar wals 143 and 148 provmes ‘an mtern’zllv
faging cuannel the ifner edgea 164 -and 158 of
which dre sireulsr, and doncentrm “with ‘thie 'akis
of 'rotation -of ‘the ‘drum. “The -edges may e
outwardly as at 178 4o facilitate ‘the 'emtry of
balatding ‘Auid theretnto from stationary fat jets
sich "ais {72, 174 and 76 supported in the back
wall- BY ofthe’tub 78, 'The jets mgy be arranged
ih ‘the 'position shown or ‘Hiay ‘be pos;tlo*red 50
a5 to prOJect fiitid Upward iirto ‘the rings ‘as may
be" dsesired.
outer wall'actially bemg gceentric, with the pcmt

of gredtest eccentricity ‘being ‘@t the radial con=

duit Ieadmg therefrom. By ‘such -cotistriiétion,
Y ‘is caused ‘to A6w toward the ’condult by
bentrz:cugal force, ‘ang ‘the Tiguid Teaches” the bal-
atiding pocket iore guickly,

"PEom “the ‘stucttre ‘thus far desciibed, ‘1t will
apjiedr that ‘three ghnntllar ‘chatngls 118, 189,
ard 182 are p10v1ded for ‘cooperation- ‘with “the
Jets 472, 1TV and (18, The sifle Walls ¥48 and
146 of each of these channels are-sécured to the

adjacert corrésponding ‘side ‘walls of the- a,djom- i

g cHatingls “in any stiitable mannet s by snot
welding, So that the pockets 108, 105 and 148
o1id the chihnels ‘178, 180 and 182 ‘provide _what
fay be térmed ‘as a balainding harness Tor pesi-
tioning about the driiml 44. In “the structure
thus described, the’ 1ntelconnectxo‘n ‘bétween 'the
Sitle Walls of” the annilar- chan‘qels $erves ‘to’con=
Hett "the “pockets stridtirally across the reat -of
tHe dfim so ds"to provide a rélatively rigid struc=

ture well able to withgtand the centrifugal force

of balancing fluid which may he distributed to
ally one or more of the pockets.” In practice,
the axial width of the anntlar channels'may be
in ‘the order of 3% inch so that the étitire stack
of channels will require ‘3 minimurm of ‘axial 4
‘Spacde behing the Gruth. Where suth “dimen=
sionis ‘are employed, each of the pockets ‘thay ‘be
identical to one ahother, The ‘pockets 4thus in
‘tHeir arrangerent gbout the drurt may’be éhéht-
ly stgggered ‘axiglly. The ‘fdstening - &ars -9
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s TeSpUtisive switeh 200,

[

ad 486 a%ta@hed %6 'thie Side ‘Walls 118 8ng i3,
i the ears 188 attached to thi vard Wal
T4, may be provided with Eidttad ap a5 490
n ‘order ‘to 'be secured By ‘the Vane attachfient
bolts 112 in ‘stch Wlghtly Staggered melataon as

148 ‘of “each f the po‘ ets may vpre
tend 1o ¢
With the »outer surfaae of bhe tapered wa;ll 46
Whieress the forward vall ¥ m befspaé:ed ‘from
the wall 46 to provide a ‘G¥&it eiftlie
e%;cm*ve for ddmpmé any ff
s - Saldet

; i fsuch ﬁurd
HretateR &Iéﬁi’lbw‘md By -ceht f-“gal oide ‘over

bhe o‘u‘ée‘i CyHndrical wall 4% oF seach f the

| die Jets 172, ”I’M ‘and
Phveugh clegtt ma,‘Hy Bperate
V1] ‘to tkfe cold waﬁer AT,
‘{-;'

Hs ‘are Qcoﬂneeted

Sire Ho  peuit i‘a}m‘i ﬂow -af hqmd
‘the iwa;Ne “Whish ! opene ifito the j&
l’!a 50 ‘thi

me hé s%ate of unba,lzmce and ﬁhe
dmposmen ‘of The 3 i

fiim 2? ;
g %ﬁi‘sﬁlac@me t 'O'f 'th"é ;
86 (as -Ngen i &“mure W ‘of E
1t rolmally i1 by with ‘gl ‘b
parts hationaiy. e witeh us THiE: elosed dur-
ing nearly 180° of each complete wotation Whsn
& et ih dettee Of uhbhlanee 4 levidence, and
senses ‘the afigular $0sition 16T the ‘céiiter of ‘Fags
Profuting vibration of fhe tub 20. To ‘Properly
‘Ardbiibtite ‘balansing AUY to the ‘cotfest Bocket
or ‘Pockets, the eccehm‘lc 208 us poc‘ftloned ‘Hpbha
‘thie Yealt ehd -of fHe shilt 56, -and thvee ‘switches
10, 342 und 2% ate mourited sbotit ‘the ‘eceen-
trit and supported upon  Tirg bracket 948 ‘gifixed
th ‘the wear tdb wall 6. The ‘switches 219, 272
ard 2 ‘are ‘adapted to ‘be ‘séquentially “closed
with ‘rotatidn ‘of thie &rui 49, ‘each ‘sWitch Leing
‘eloseéd “for 120° “of a cornplete ° ‘révoliition, ‘each
‘Buceessive sWitch béing ‘Glosed apploxunately
pon ?the’opemnn of thie ‘previots switch,

‘A Yéferstice to Fiplire 9 ¢ Yriay ‘be had wherein
thie ‘switch 244 ‘is “shown ‘as *closed whlle ‘the
switchies 212 und 210 are ‘open., ‘One ‘coritadt ‘of
‘gach Ot 'the Switchies 24 8, P42 and*$1 4 1y Gomnected
o *ore “§ide ‘of e scﬂendlds i85, 197 gind 198 ‘of
‘the “vdlves 194, 196 awd 198, respectively, and
the o"thér Sldes ‘of tie -3oletioids Hre cdnnec’ced
tbge’cher o ‘@ *corimon tead ‘extehding to a eon-
taetof ‘the “Vibration ’rebponswe*swmch 708, The
SWitches ‘210, 212 “‘ahd 2 14 ‘haive ‘Grte ’cammal of
cach_connected together and ‘the ‘comimon ezd
therefwm Ehd a end ‘Trom ‘the-dtier ‘coritact of
Ewitdh 200 Hre dorniectel ~to 5 gotirce‘of Bledtrical
enerkyrusat 268,

"P'He *gccenitric 208 s so ‘Ovictited ‘on the -shaft
‘20t with respect ‘to the valves ‘98, 186 and g8,
‘arid “the, reSpectrve ‘Jets ‘cotitrolledl thiereby, and
t;he ‘corrésponding balandinz * pockeus ‘#s 10 corm-
“Plte ‘a “bivetiit ‘through ‘ore ‘or ‘wo ‘of ‘fhe ‘sole-
Tioids of ‘tHe velves-Qtiving ‘dlostire oF fhe’ vibrition
Mrte partiodiar Walve o
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valves actuated will correspond to the pockets
positioned opposite a radial extending through
the center of mass within the drum creating the
unbalance. Thus, as the tub and drum struc-
ture of Figure 7 move to the left and periodically
close switch 200 in response to the normal ac-
celeration force of the center of mass, the valves
which will be actuated will be those supplying
balancing fluid to the pocket or pockets which
are located at that time to the right of the drum
axis (as seen in Figure 7). ;

It will appear that movement of the tub may
take place in response to an unbalanced condi-
tion at speeds below that sufficient to provide
adequate centrifugal force to cause halancing
fluid to be retained in or flow from the annular
channels 178, 180 and {82 into the balancing
pockets 104, 166 and 108. In order to prevent
the flow of balancing fluid prior to sufficient speed
to render such centrifugal flow effective, a speed
governor may be provided. To constitute such
a governor, the eccentric 208 may be supported
upon a hub collar 220 and be readily shiftable
from a concentric position to eccentric position
in response to a predetermined centrifugal force
or speed of rotation. As shown in Figure 5, the
eccentric 208 appears in a concentric position and
when so positioned, none of the switches 218, 212
or 214 will be closed, as will be readily under-

stood. The eccentric ring 208 is radially slidable :

upon a plurality of parallelly arranged pins 222
threaded or otherwise secured in the collar 229,
the pins projecting into guide apertures 224 in
the eccentric ring. Concentricity of the ring is
normally maintained by a compression spring 226,
the ends of which are positioned in oppositely
facing recesses 228 and 230 in the collar and
ring, respectively. An adjusting screw 232 pro-
vides an effective stop for determining the con-
centric position.

A pair of levers 234 and 236, pivoted to the
collar 220 at 235 and 231, respectively, are suit-
ably weighted as at 238 and 249 as to be sensitive
to centrifugal force. The lever arms are adapted
to bear against eccentric ring carried bearing
points 242 and 244, so that upon the attainment
of a predetermined speed, the ring 208 will be
shifted against the radial force of the spring 226
to move the ring 208 to an eccentric position, the

eccentricity being limited upon the compression ;

of the spring 226 sufficient to permit the ring
208 to bear against the collar 220 adjacent the
spring 226. In practice, the spring 226 may be
under residual compressive stress and the actual
eccentric movement substantially limited so that
complete eccentricity of the ring 208 is estab-
lished upon a change of speed of a few R. P. M.
at the speed determined suitable to commence
the introduction of counterbalancing fluid into
one or more of the pockets 104, 106 and 108. It
will appear that the collar 220 may be angu-
larly adjusted on the shaft 56 and secured by
set screw 221, so as to compensate for such lag
as may be manifested by the centrifugal and
other forces acting.

In practice, the selected speed will preferably
be below the critical speed for the rotating un-
balanced drum so that severe forces and vibration
will not be encountered. As the speed, however,
is gradually increased, the introduction of bal-
ancing fluid in the proper pockets will counter-
balance the unbalanced arrangement of laundry
within the drum. So long as there is any sub-
stantial or appreciable lateral movement of the
tub structure due to an unbalanced condition,
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flow of balancing fluid into the prépér pocket
will be effected and only after lateral movement
has terminated will switch 200 remain open and
the flow of balancing fluid to the pockets be dis-
continued. Since the current flow is periodie,
as determined by the opening and closing of
switch 200, the action of the valves will likewise
be periodiec. By balancing at slow speed, such -
periodic action will effect introduction of balanc-
ing fluid in fixed increments. However, such
valves may be damped mechanically or electri-
cally directly or by the use of relays, so as to
remain open for a period approximately equal
to the time of one revolution at the predeter-
mined speed for governor operation.

As a substantially balanced condition is estab-
lished, the speed continues t{o increase and ex-
traction of water from the laundry within the
drum continues at an accelerated rate. It will
be appreciated that with a greater amount of
laundry on one side of the drum than the other,
with the increase of speed, a greater amount of
water will be extracted from that side of the
drum. Thus, as speed is increased, a new un-
balanced condition will result, since the loss of
water exfracted from the laundry will result in
lightening the load on that side of the axis so
that the counterbalancing fluid introduced fto
the pockets in effect now creates an unbalanced
condition. As soon as any lateral motion of the
tub again takes place, however, it will respond
to the new center of mass of the rotating body
and balancing fluid will be introduced into the
pocket or pockets substantially opposite to the
pockets into which balancing fluid was previously
introduced. The introduction of fluid will con-
tinue until lateral movement and vibration dis-
continues such that the switch 280 remains open.

Through the apparatus described, it will be
appreciated that a minimum of power is required
to accelerate the mass since the unbalanced
forces are eliminated at a relatively low speed
and balancing is continuously effected as re-
quired as the speed increases. It will also be
appreciated that since the drum will be balanced,
considerably higher extraction speeds may be em-
ployed with a consequent removal of greater
amounts ‘of water from the laundry than has
hitherto been considered practical. Full advan-
tage is taken of the higher extraction speed by
utilizing a drum 44 having an imperforate tapered
wall 46 such that the laundry is continuously
supported over ifs entire area by the tapered drum
wall. The extracted liquid is caused to travel to
the rear of the tapered wall and through the
ports 90 into the chamber 86, whence it is dis-
charged through the arcuate conduits 83, it being
appreciated that the direction of rotation em-
ployed for extraction is counterclockwise as
viewed from the front of the machine. Thus, the
laundry is not stressed or strained as would be
the case were the drum wall perforate and the
fabrics in effect stretehed against the perforations
and caused to stretch or dimple into the perfora-
tions under centrifugal force.

In order to prevent too rapid acceleration of
the drum during the initial counterbalancing
operation, it may be desirable to interrupt the
flow of current to the driving motor 38 in the
event unbalance occurs. This may be conven-
iently effected by inserting a relay 246 in series
with the source of power 218, which upon flow
of current through one or more of the valves 194,
196 or 198, may momentarily open the switch
contacts 248 in series with the drive motor 38, In
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such an arrangement, further aceceleration .is
arrested until a balance is obtained or unless the
-speed of the drum drops below the predeter-
mined speed as determined by the centrifugsl or
speed responsive device effecting eecentricity of
the eccentric ring 208, in which event the cir-
cuit. is opened and the relay contacts 248 are
then allowed to close. The relay 248 may be elec-
trically or mechanically damped if desired, to
delay its closing for a fraction of a second, so a8
to remain open 50 long as subjected to.eurrent
impulses resulting from periodic closing of switch
200. Wwith sych an arrangement, balancing may
be effected substantially at a constant speed se-
lected between the critical speed and the prede-
termined speed for which the speed responsive
device is set. By counterbalancing the drum at
the lowest speed permissible, o relakively long
period of time may be employed for effecting
balance and substantially perfect halance may he
attained before accelerating the drum to the
higher speed desivable for efficient extraction.
Again, should unbalance eccur at higher speeds
due to the loss of a greater quantity of water ex-
tracted from one portion of the laundry con-
tained within the drum, the power may again
be momentarily cut off by the relay 248 so as to
prevent further acceleration until balance is re-
established.

Under certain circumstances, the out of bhal-
ance distribution may be-so bad that the counter~
Jbalancing pockets will fail to effect 2 balance
before one or more of the pockets becomes filled
eompletely. When this occurs, it is desirable to
repeat the cycle. Time sensitive mechanism may
be employed to effectuate repetition, the same be-
ing constituted by a heater resistance 235 acting
upon a dished snap action bimetallic element
231, operating two pairs of switeh contacts 239
‘gnd 244. The resistance 235 and contacts 239 are
in circuit with the switch 209, and upon the
periodic intermittent flow of current for a sufi-
cient length of time, for example a minute,
enough heat is generated in the resistance to

operate the heat sensitive element 237 to open ,
Contacts 244 are in cir- °

-contacts 239 and 24{.
-cuit with the motor 88. The drum is-thus allowed
to slow down to rest, the pockets permitted to
spill, and after a second period during whieh
the -element 237 cools, and snaps baek to nore-
mal, the contacts 239 and 241 are again closed.
The eyele is thus repeated. During accelera-
tion e the predetermined governor speed, the
ldungry can redistribute itself and thereafter

amy unbalance will be counterbalanced by the I

dntroduction of proper amounts of balancing
fgid in the automatically selected .pockets.
Sinece actually the drive moter is not permit-
ted to drive the drum, except at a speed slightly
above the predetermined speed determined by
the governor, the motor may be of smail horse-
power because its sole load is the acceleration of
the drum, which may be effected gradually.
Praciically no energy is wasted shaking or
vihrating the apparatus over any substantia] pe-
riod-of time. A high rate of acceleration is not
required to get the .speed of the drum above the
oritical, guickly to minimize vibrations and the
severe amplitude thereof in evidence as a badly
balanced drum acceleration through the eritical.
After rotafing the drum at extracting speed
for a sufficient length of time, the power to the
meoter 38 may be cub off and the drum allowed to
decelerate to rest. As the drum decreases speed
below that sufficient to hold balancing :fluid
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. -From the foregoing

10

-against the outer walls of the pockets (84, (06
and 108, the water will drop out of each pocket
as it reaches the top bosition by gravity against
the outer surface of the drurh wall £, and will
then flow forward over the tapered surface there-
of into the splash guard or tub and drain there-
from through the drain outlet 42 throwgh the
pump 42, which i§ the same drainage chantel
through which wash water, ¥inse water and ex-
tracted water drains after discharge from the
ports @8 m the rear of the drum 63, L
P description, it will appear
that an apparatus is vided . comprising 4
counterbalance fuid receiving harness construc-
tion which may he easily fabricated and avplied
1o a washing and extiacbor drum. The elemerits
‘thereof may be reinforced in ahy suitable manner
as may he requireéd to withstand the degree of
centrifugal force 10 beé imposed therenbon, Also,
control mechanism is provided 50 a§ to render
the ‘apparatus particularly applicable to awuto-
matic operation of the machine. = =

~Although a single praetical embodiment of
the invention has been illustrated and described,
it is to be understood that the invention is not
limited thereto. .As various changes in constric-
tion, selection and arrangement of the parts may
be made without departing from the spirit. of
the invention, as will be apparént to those skilled
in the art, reference will be had to the pppended
claims for .a definition. of the limits of the
invention, .. . T

What is claimed is: .. . 0
1. In a washing raschine, a washing and. éx-
tracting drum mounted for rotation and hay-
Ing an imperforate outer. wall, ‘means for GG~
celevating said drum o an extracting speed, a
plurality of radiaily inwardly .open pockets: pni-
formly arranged . around -and beyond -the.. pe~
riphery.of said dyum, theans. for centrifugally de-
livering - balancing. fluid. t6 .one .or more .of said
nockets, comprising radially inwardly open chan-
nel annuli; one for.each of said poekets and in-
cluding a fiuid connection between each channel
and-a.gorresponding pocket, non-rotating means
for delivering fluid under pressure selegtively
Into one or.more of said annuli, means sensitive
to rotational unbalanee .of said drum and the
angular pesition of the mass.creating. unbalazce
for contrelling said delivering means, and select-
Ing the annulus &f annyli for receivinz ‘halane~
ing fluid to compensaté for rotational unbalance,
and -shaft-driven. speed-responsive. means - for
rendering said sensitive seans ineperative at all
Totational speeds below that necessary to cause
flow. of said fluid under centrifugal force from
said annuli to said pockets. '

2. In & washing machine, a washing and ex.
tracting drum mounted for rotation snd having
an imperforate outer wall, power means for LY
celerating said drum to an extracting spsed,.a
plurality .of radially inwardly open noekels. uni-
formly arranged around and beyond the pe-
riphery of said.drim, méans for centrifiigaily de-
livering balancing fuid to one or more or said

pogkets, combrising ragially inwardly open chan-
nel annuli, one for each of said bockets and in.
cluding a fluid cohmection between each chan.
bel and & corresponding pocket, non-rotating
means for delivering fluid Under pressure solec.
tively irﬁif;p one or more of, said annuli, means sens
sitive to rotational unbalanee of said drum ang
the angular Josition of the mass creating un-
balance for controlling said delivering mes
and selecting the annplus.or annuli for r




2,647,386

bE |

ing balancing fluid to compensate for rotational
unbalance, shaft-driven speed responsive means
for rendering said last named means effec-
tive only above a predetermined speed, and means
responsive to vibration due to unbalance for
interrupting said power means, said last named
means being effective at speeds above said prede-
termined speed only.

3. In a substantially imperforate washing ma-
chine, a washing and extracting drum mounted
for rotation, means for rotating said drum at ex-
tracting speed, a plurality of counterbalance lig-
uid receiving pockets secured in spaced relation
about the outside surface of said drum, each of
said pockets being inwardly open and comprising
a shallow liquid containing compartment having
an outer wall cyindrical with respect to the drum
rotation axis and located exteriorly of the drum,
said compartment having side walls extending
generally radially to said outside surface, one
end wall of said compartment being discontinu-
ous, and said outer wall having a portion extend-
ing parallel to the drum axis beyond one end
of the drum from the region of the end wall dis-
continuance and thence radially inward adjacent
an end of said drum, a complemental memher
secured to said extending portion to form an axial
and radial conduit with said extending portion,
and annular inwardly directed channel means
secured to the inner end of said radial conduif,
said complemental member and extending por-
tion terminating in annular disks, with their outer
edges secured together and their inner portions
spaced to form an annular inwardly directed
channel, said channel being in communication
with said radial conduit.

4. In a2 washing machine having an imper-
forate washing and centrifuging drum, a liguid
counterbalance retaining pocket for mounting on
said drum comprising a radially shallow arcu-
ate receptacle having a cylindrical outer wall,
and inwardly extending side walls and end walls,
one of said end walls having a port adjacent said
outer wall, and an axial conduit extending there-
from, said receptacle being mounted on said drum
exteriorly thereof, said axial conduit being radi-
ally flat and circumferentially wide, and hav-
ing a radially inwardly directed axially shallow
portion, said conduit being formed of a pair of
complementary members joined together along
the shallow side walls formed thereby, said mem-
bers terminating in substantially annular disks
having inner circular edges coaxial with the axis
of said cylindrical wall, and said disks being

joined together about their outer peripheral 5’

edges, said joined edges being discontinuous at
said conduit, and the ends thereof blending with
the said joined side walls. ’

5. In a washing machine, an extracting drum,
power means to accelerate and rotate said drum,
counterbalance liquid receiving pockets arranged
in spaced relation about the drum and open in
a radially inward direction, and means respon-
sive to load unbalance to introduce balance lig-
uid into one or more appropriate pockets to coun-
terbalance load unbalance, said means including
a vibration responsive device, drum speed re-
sponsive means to prevent operation of said load
unbalance responsive means at all speeds below
a predetermined speed in excess of that essen-
tial to centrifugally retain liquid in said pockets,
means responsive to vibration to discontinue
rotation acceleration of said "‘drum, means re-
sponsive to a persistent unbalance vibration over
a predetermined period of time %o discontinue

10

156

20

30

40

50

an

65

76

75

. 12
operation of said power means and said load un-
balance responsive means, for a period of time
to provide sufficient deceleration of said drum,
to reduce‘the speed thereof below said predeter-
mined speed and below that required to retain
counterbalance liquid centrifugally within sai
pockets. :
6. In a washing machine, an extracting drum,
power means to accelerate and rotate said drum,
counterbalance liguid receiving pockets arranged
in spaced relation about the drum and open in a
radially inward direction, and means responsive
to load unbalance to introduce balance liquid into
one or more appropriate pockets to counterbal-
ance load unbalance, said means including a
vibration responsive device, drumn speed respon-
sive means responsive solely to the rotation spzed
of the drum to prevent operation of said load
unbalance responsive means at all speeds below
a predetermined speed in excess of that essen-
tial to centrifugally retain liguid in said pockets,
means responsive to vibration to discontinue rota-
tion acceleration of said drum, means responsive
to a persistent unbalance vibration over a pre-
determined period of time to discontinue opera-
tion of said power means and said load unbal-
ance responsive means, for a period of time to
provide sufficient deceleration of said drum, to
reduce the speed thereof below said wpredeter-
mined speed and below that required to retain
counterbalance liquid ecentrifugally within said
pockets, said last named means being adapted to
restore operation of said power means after said
last named period of time, o ‘initiate a second
halancing cycle. L
7. In & washing machine, a washing and ex-
tracting drum mounted for rotation  and hav-
ing an imperforate outer wall, power means for
accelerating said drum to an extracting speed,
a plurality of radially inwardly open pockets
uniformly arranged around the periphery of said
drum, mesns for centrifugally delivering bal-
ancing fluid to one or more of said pockets, com-
prising radially inwardly open channel anuuli,
one for each of said poeckets and including &
fluid connection between each channel and a cor-
responding pocket, non-rotating means for de-
livering fluid under pressure selectively into one
or more of said annuli, means sensitive to rota-
tional unbalance of said drum and the angular
position of the mass creating unbalance for con-
trolling said delivering means, and selecting the
annulus or annuli for receiving balancing fluid
to compensate for rotational unbalance, shaft-
driven speed responsive means for rendering said
1ast named means effective only above a prede-
termined speed; and means responsive to a con-
tinuous predetermined period of unbalance to
cut off said power means for a period sufficient
to permit said drum to substantially stop rota-
tion, and thereafter restore said power means to
repeat the balancing cycle. o
" '8. In a washing machine, a washing and ex-
tracting drum mounted for rotation and having
an imperforate outer wall, power means for ac-
celerating said drum fo an extracting speed, a
plurality of radially inwardly open pockets uni-
formly arranged around the periphery of said
drum, means for centrifugally delivering balanc-
ing fluid to one or more of said pockets, com-
prising radially inwardly open channel annuli,
one for each of said pockets and including a fluid
connection between each channel and a corre-
sponding pocket, non-rotating means for deliver-
ing fluid under pressure selectively into one or
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more of said annuli, means sensitive to rotational
unbalance of said drum and the angulap posi-
tion of the mass creating unbalance for controlling
said delivering means, and selecting the annulus
or annuli for receiving balancing fluid to com-
bensate for rofational unbalance, drum shaft
Speed-responsive means for rendering said sensi-
tive means incperative at all rotational sbeeds
below that necessary to cause flow of said fluid
under centrifugal force from said annuli to said
pockets, and means responsive to g continuous
predetermined period of unbalance to cut off said
bower means for a period sufficient to permit said
drum fo substantially stop rotation, and there-
after restore said power means to repeat the
balancing cyele.

9. In a washing machine, a washing and ex-
tracting drum mounted for rotation and having
an imperforate outer wall, power means for ac-
celerating said drum to an extracting speed, a
plurality of radially inwardly open pockets uni-
formly arranged around the periphery of said
drum, means for centrifugally delivering balanc-
ing fluid to one or more of said pockets, com-
prising radially inwardly open chahnel annuli, one
for each of said pockets and including a fluid
connection between each channel and a corre-
sponding pocket, non-rotating means for deliver-
ing fluid under pressure selectively into one or
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more of said annuli, means sensitive to rotational
unbalance of said drum and the angular position
of the mass creating unbalance for controlling
said delivering means, and selecting the annulus
or annuli for receiving balancing fluid to com-
pensate for rotational unbalance, and means re-
sponsive to a continuous predetermined period of
unbalance to cut off said power means for a
period sufficient to permit said drum to substan-
tially stop rotation, and thereafter restore said
bower means to repeat the balancing cycle.
FRANCIS P. KEIPER.
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