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CENTRIFUGAL WASHING MACHINE 
KendalClark,0akWood,Ohi0,assignor to Gen 

eral Motors Corporation,Dayton,0hio,a,cor? 
Toration of DelaWare 
Application March15,1946,SerialNo.654,585 

(Cl,68?23) 5 Ciaims? 
1 

ThisinVentionrelatesto domestic Washing ma? 
ChineS? 
An Object of thisinVentionist0 proVide aCen? 

trifugal Washing maChine With a,nOVeland im? 
proved Support and Counterbalance. 
Another object is to prOVide a novelandim? 

DrOVed iquid diSCharge COnStruction? 
Another objectist0provide animprOVedliquid 

retainingSpringSupport COnStructionin the Cab 
inet. 

Further objectsandadvantages of the preSent 
inVentionWilbeapparentfromthefollOWingde 
SCription,reference beinghadtotheacc0mpany 
ing draWing,Wherein a,preferred form of the 
present invention is clearly shoWh? 
In the draWing: 
?ig.1isa VerticalCrOSS-Section Of One emb0di? 

ment Of my inVention; 
Fig?2is an enlarged Vertical CrOSS-Section Of 

a portion of the machine ShOWn in Fig?1; 
Fig,3isa horizontal CrOSS-Sectiontakenalong 

thelines3?30fFig.2,mainlyshOWingWaterSeal 
Structure, 
Fig,4isa horizontaleleyation of Fig 3; 

,Fig.5isa horizonta1planview ofaportion of 
Fig?1 mainlyshowing a,SeCOndary SpringStruC? 
ture for the tub; 
Fig,6isanenlargedCrOSS-Section of a portion 

Of Fig?1,mainly ShoWing a Secondary Spring 
Structure for the p0Wer meChaniSm; 
Fig.7 isa hOrizontal CrOSS-Section t8kenalong 

thelineT?T0fFig.6; 
Fig,8isa Vertical CroSS-Section of a portion of 

a modified form of the inVention? 
Fig.9isa VerticalCrOSS-Section of ap0rtion of 

the machine Sh0Wn in Fig,8;and 
FigS?10 and ll Show Spring m0difications,for 

the bottoms of Springs 15? 
AWashing machine embodyingfeatures of my 

invention mayinclude,ingeneral,a Centrifugal 
structurehavingaperforatedrotatablebasket 10, 
Within anon-rOtatabletub 11?Anagitator 12iS 
placedinside of the basket 10,A power unit f3 
is connected to the agitator 123nd basket 10 t0 
agitate the agitator 12While liquid and clotheS 
areinthe basket 10andtub 1f,Afterthe ClOtheS 
have been Washed,0r rinSed,the agitator f2 is 
stopped,and the basket 10 is rotated,to CauSe 
the liquid t0 be discharged OVer the rim 14,0f 
thetub 1f,bythepumpingaction andair cirCu? 
1ation produced by the rotating b8Sket 10. 
The discharge of liquid OVer the rim f4iSaC? 

complished,duringrotation of basket f0 for the 
followingreasons:When the basket 10 first ro? 
tates,the liquid between the tub 11and basket 
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f0isrotatedbyfrictionalCOntact With the outer 
SurfaCe of the basket fü With SOme diSCharge Of 
liquid Over rim 14,ThiSliquid finallyis forced 
into a layer in COntaCt SubStantialy Only With 
the inner SurfaCe of tub f?AS the basket 1ü 
COntinues t0 rOtate liquid and air are forced 
doWnWardlyand OutWardlythrough perforatiOnS 
100,near the bott0m Of baSket fü?ThiSair and 
liquid Create a pumpingaCtion On the liquid be? 
tWeenthetub and basket,and SWeepSthisliquid 
upWardly OVertherim 14?Any liquiddiSCharged 
throughthe Upper perforations 1übis alS0SWept 
Up by the air and liquid pumping aCtion? 
The baSket 10,tub f1,agitatOr 12,and poWer 

Unit 13 are COnneCted t0gether aSa,UIlitary Cen? 
trifugal Structure WhiChiSSupp0rted On a main 
SupportingspringStructurearrangedaroundthe 
axiSOf the CentrifugalStruCture?Thismain Sup? 
porting Spring StruCturemaytakethe form of a 
plurality Of SpringrOdS 15,WhiChare Supp0rted 
from a liquid retaining Shelf 16,The shelf 6 
forms a part of the baSe,0r Cabinet 17,Within 
Which the Centrifugal Structure is placed?The 
rodS 15 are prOVided,at their lOWer ends,With 
tenSiOn SpringS 48,Which SUpp0rt the iOWer p0r? 
tion,0rplate,190fthe p0Wer unit?3,The plate 
19 iS Of SuthCient hOri2Ontal extent,SO that the 
CentrifugalStructureiS retainedin a VertiCal p0? 
Sition,asit hangSOn the rods15? 
ASeCOndary,0r SubSidiary,Spring Structureis 

SUppOrted On the liquid retaining Shelf 1ü,and 
frictionally engageSthe tub f ?ThiS SeCOndary 
SpringStruCture maytakethe form Of a plurajity 
of leaf SprlngS 2J SeCured tO the top horizontal 

? fiange Zf Of the Shelf 16,by means of ScreWS or 
riVetS22,at thelOWer end Of the Springs Zü?The 
upper end Of eaCh of the SpringS 2j is proyided 
Withapad23Whichfrictionally engagesthe bot? 
tom 240f thetub 11?TheSe padS z3 arealways 
in ContaCt With the bottom of tub 11. 
TheloWer portion of the baSe,or Cabinet,17 is 

proVidedWithaloWer tranSVerSeSUpport25upon 
WhichanotherSeCOndary,0rSubsidiary,frictional 
Spring SUpp0rt is mOunted?This SeCOndary 
SpringSupp0rt maytakethe form Ofleaf Springs 
26??aCh Spring 26 haS One end SeCured to the 
lOWer tranSVerSe Support 25 by means of riVets 
27,Whilethe Other end270 Ofeach Spring?6friC 
tiOnallyrideSOnthe SUpp0rt25,Theleafsprings 
26 are b0Wed UpWardly and intersect at their 
Center,Where they are providedwith a,pad28, 
SeCured t0the SpringS26 by means ofarivet29? 
The pad28 frictionallyengagesthe bottom plate 
190fthepower unit13,Thepad28isconstantly 
in C0ntaCt With plate 19? 
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The pads23 and28 preferablyare of Sintered 
porousbronzecontaining6%graphite,TheSur? 
face2?andthe bottom of plate 19 preferablyare 
plated with chrome,0r haVe a ferro-manganeSe 
phoSphate COating. 
The power unit 3 maybe of any Suitable COn 

struction capable ofagitatingtheagitatOr?2and 
rotatingthe basket 10,Merey byway ofexam 
ple,thepowerunit maybe ofthecharactershown 
in my Patent No.2.366.236,patented January 2, 
1945,This power unit may include the Outer 
Casing30 whichisSecuredto thelower Cylindrical? 
neck3# integral with,and depending from,the 
bottom2?ofthetub 11,TherotatablesleeVe32, 
Which correspondstosleeve.240fmy patent,iS? 
seCuredt0the hUb33ofthe basket f0?TheSleeVe 
32isfixedto,andisrotatedby,tranSmission Cage, 
320,Which corresponds to tranSmiSSiOn Cage 23 
of my patent. Rotation of thesleeve32 produceS 
rotation ofthe basket 10,The Verticallyrecipr0? 
cable shaft 34,which correspondsto vertically 
reciprocable shaft14 of my patent,is Securedto 
theagitator 12,Vertica1reciprocation of the 
shaft34producesa verticalreciprocation,oragi 
tation,oftheagitator12and producesatoroidal 
circulation ofthe clothesandliquid?Abellows35 
issecuredtothehub33andtothetop oftheshaft 
34,inamanner(notshown)similartotheman 
ner ofsecurementofthebelows140 ofmypatent? 
Asthe basket 10isperforatedat 10d and 19b, 

aseal49is provided betweenthetub f1andthe 
rotating shaft,to prevent liquid from fowing 
intothe casing39ofthepowerunit?Theseal40? 
inciudesa rubber-likering ?f,havingan upper 
fange44dseatedontheSurface33gofthehub33, 
The lower fange ?b is seated_on the disc 42, 
which is rotatable with the hub33through the 
medium of keys 42d extending into slots,33b 
formedintheinner part of hub33,Thering41 
is expanded longitudinally by the Spring and 
fangedring construction 43?Thering4t pre 
ventsthefow ofiquidfromthetub 11pastthe 
fanges 44d and 4fb into driving parts of,the 
mechanism 13. 
The seal structure also includes a fanged 

rubber-likering44seated onthe bottom24 of 
thetub f1,Aporous metal,fanged,Sealring45 
rides on thering ?4andhas_sealingandsliding? 

This, contact with thelowerside ofthedisc.42? 
Structurealsopreventsthefow ofiquidfromthe 
tub 11intothe power unit? 
AnoilSealstructureisplacedbetweenthebear 

ingsleeve46andtheneck3f,Thissealstructure 
includesagrooved,rubber?likering47 supported 
On a,fanged ring 48? 

orwashing1iquid,which mightfinditswayinto 
the sea1structureorwithinthe belows35,may? 
flowdownthepaSSages49,49a,andwillbearrest 
ed bythering47?Thisliquidwildrainthrough 
the passages ?9b into,the lower part of the 
Cabinet ?? 
The shelf 6issupported on therubber-like 

ring46a,whichissecuredbetweenthe cabinet17 
andthefangedring1Ta,whichisweldedtothe 
cabinet 13,This forms a liquid-tight joint 
between theshelf 16and cabinet f7,which,at 
thesametime,preventsthetransmission ofnoise 
to the Cabinet. 
Awater-tightsealis provided betweenthetub 

1fandthe upperendoftheshelf16?Thismay 
taketheformofarubber-likecollar5B,which has 
its10WerendseCuredby wire51to the upper end 
ofshelf16,Theupperendof collar50issecured 
byring52and bolts53to thebottom24oftub 

The bearingsleeve4$js 
non-rotativelysecured totheneck31,Anyoil, 
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ff?Thisisawater-tight Construction which pre 
Vents the foW of Water diSCharged OVer therim 
?fromfiOWingintotheloWer part ofthe Cabinet. 
The Waterisallarrested bythe shelf 16,andis 
diSCharged thrOUgh hOSe 54(COrreSpOnding to 
hoSe 920f my patent)into a,pump(not shown; 
butcorrespondingtopump93 of mypatent)from 
WhenCeitis diSChargedby pipe?5throughafex 
ible hose,not Shown,to aSuitable drain or sta? 
tionary laundrytub,not Shown?This Construc 
tion permitSthetub ,basket 1?,and power unit 
13 to Swing relatiVely to the Cabinet 1T;but 
inSuresthe properdiSCharge of Washingliquidto 
the·Stationary drain. 
Inthe Operationof the foregoingembodiment, 

detergent,liquid and clothes are placed within 
the basket f0 and tub ??The powerunit 3 is 
energized,underthe controlof atimer,such as 
disclosed in my Patent 2.376.901,granted May 
29,1945,toreciprocatetheagitator 12Vertically 
to-Wash the Clothes?After a,Suitable length of 
time,the agitationisstopped,andthepowerunit 
#3 is energized to rotate the basket fg,The 
pumping action and air Circulation,produced 
between the basket 9 and tub 14,causes the 
liquidtobeforcedovertherim 44from whenceit 
falstotheliquid-retainingshelf16,Fromthis 
Shelf it flows throughthe hose5?,to thepump, 
not shoWn,at the bott0m Of the Unit 13,frOm 
Whenceitisdischargedthroughthepipeandhose… 
55t0alaundrytub,drain,0r Other liquiddisp0Sal 
means?Thisoperation may berepeated for one, 
Or morerinSes,Without,thedetergent. 
AS the basket 0 is rotated,from a Stationary, 

Condition,throughitSCriticalspeed,toatop,sub-? 
Stantially COnStant Speed,the Centrifugalstruc 
tureSwings On the Springrods45. AnySWinging 
action WhichWouldotherwisetendtobe.synchro 
nizedWith therotation,isdampedoutbythefric 
tionalSupports producedbytheSecondaryspring 
SUpports20and26,Thereforethemachinetends 
to accelerate Smoothly toitstop speedwithout? 
any Violent Vibrations,and When it reachesits 
top Speed,ittendsto rotate Smoothly aboutan 
axis Which is SubStantialy coincident with the 
axis?Of the Shafts,32,and.34 No substantial 
Vibrations aretranSmitted totheCabinet 17. 
Inthe mOdification shoWnin FigS.8.and9,the 

StructureissubStantially.as shown.in the fore?? 
going Figures Lt0 7,With.the exception of the? 
detailsShoWnin FigS.8and,9? 
The Centrifugalstructureincludesarotatable 

tub havingan OUterimperforatecup60 andan 
inner perforate Cup $4,Anagitator 62is-placed? 
withintheCup6??Thepowerunit63isprovided 
with a,non-rotatable upper collar 6??through 
which the rotatablesleeve 65-andthe vertically 
recipr0cable Shaft Gö extend,Thesleeve65and 
Shaft 85 COrreSpond to sleeve 24 and?shaft,140f 
my Patent 2.366.236?The rotatablesleeve65is 
Securedtothe hub6? ofthecUps??and69?The 
top Of Shaft 6?isSecuredtotheagitator62.?The 
power Unit G3,andit Connectionto the cups60, 
6??and agitator 62 may be substantialyiden 
tiCal with the Connection shown in my Patent? 
2.366.236,previouslyreferred to,The cup60is? 
extended·inwardly into the?agitator 62 andis 
COnnectedtOthelower endofabelows68,which? 
belows,inturn,is Securedatitsupperend to 
shaft56 TheSeconnections of the,belows68? 
arewater-tight, 
Thebottom ofthecup50issupportedon,and 

SeCUredto,thering69,whichringissupported? 
onthe hub67,Thehub 6?isSecuredtothero-, 
tatablesleeve65by meansof nut 70, threaded? 



2,625809 
5 

0nsleeve 65,An oilsealstructure T00 is pr0? 
videdatthe upperend of nut T0?Aslot and key 
construction T1 prevents relative rotation be? 
tweensleeve 65and hub 67,The1ower end of 
hub 67 rides on thrust bearing ring T2 held in 
nut 73which closesthe top of colar 64,ASeal 
structure74is placedin the upper part of nut 
73 to prevent the fow of liquid into the power 
casing63,The nut ?3isthreaded to the bear? 
ing sleeve ?5,which carries bearing Sleeve T6. 
Whenthesleeve 65rotates,the cups 60and 61 
are rotated?When the shaft 66 is reciprocated 
vertically,the agitator 52 is reciprocated Ver? 
ticaly. · 
Anon-rotatablecounterbalancingweight 80is 

welded to the non-rotatable collar 64,in a 
water-tight manner?The liquid retaining Shelf 
81correspondsinstructureto the shelf 16 here? 
tofore described,and is connected to a Cabinet 
identical with cabinet fT,The Spring rods 82 
aresupported on the horizontal fange 83iden? 
ticallyasshownwithregardtorods f5andfange 
21 heretofore described?The remainder of the 
structure,notshown below Fig,8,isSUbStanti8lly 
identicalwith that disclosed withregardto FigS? 
1through 7,andincludeasecondary SpringSUp? 
Dortatthe bottom of power unit 63,not Shown… 
The secondary,or subsidiary,spring Support 
mounted on fange 83 frictionally engages the 
bottom 84 of the weight 80,This SeCOndary 
springsupportincludesa plurality ofleaf SpringS 
85mounted onthe flange83ina manner Similar 
tothe Waysprings20 aremountedonthe fange 
21?The springs 85 are provided with pads 86, 
similarinaCtion t0 pads 23and frictionallyen? 
gagethe bottom 84 of the weight 80. 
A water-tight seal 8T of rubber-like material, 

hasits1owerendsecured toshelf8f by wire 88, 
Theupperend of seal8Tis Securedtothe weight 
80 bywire89,This providesawater-tight Con? 
struction between the shelf 8f and the mOVing 
Dartsofthemachine? 
WhereverreferenCeis madetorubber?like ma? 

terial,it is understood that this term includeS 
wel known synthetic SubStances which haVe the 
appearance and resiliency of rubber and Which 
aregenerally more resistant than rubber to Oil 
and manyliquids? 
Inthe operation of the modification shown in 

Figs,8 and 9,detergent,iiquidand clothes are 
placed within the perforatecup 6f,andthe liq? 
uidis retained within the imperforate Cup 60? 
Theagitator 62is agitated,by Verticalrecipro 
cations,untilthe ClOthesarewashed?The agi 
tator then is stopped,and the tub structure is 
rotated,causingthe liquid t0 be discharged Oyer 
the rim 90 from whenceit falls t0the liquid re? 
tainingshelf8f,correspondingto 16?The oper? 
ation may berepeated one or moretimes with? 
out detergent forrinsing purpoSeS?TheSe Oper? 
ations maybe controlled byatimersuchaS dis? 
closedinmyPatent2.376.901? 
The tubstrUCture 60,61 is rOtatedfrOm a Sta? 

tionary condition,through a critical Speed,t08 
top,Substantially COnStant Speed,As the tub 
structure passes through its Critical Speed,the 
vibrations,whichwouldotherwisebeviolent,are damped out bythe frictionalaction taking place 
betWeen the pads 86 and the Weight 80,as Well 
as betWeen the frictionalSpringStructureat the 
bottom of power Unit 63,Which COrresponds to 
members 19,26,28,etc.,shown in Figs.1 to 7, 
and which Structureis not shown in FigS.88nd 
9,The tub structure thus acceleratessmoothly 
without Violent Vibrations,Uptoitstop Speed? 
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?While the form of embodiment of the inyen 
tionaspreviously desCribed may be used,many 
mOdifications may be made?For example,Com? 
pression Springs 18d or rubber Washers 18b may 
be used,asshown in Figs?10 and 11,in lieu of 
tension Springs 8??f desired tension rubber 
Supportsmay be Usedinlieu of Springs 8. 
While the form Of embodiment of the inVen? 

tion as herein disclosed,Constitutesa,preferred 
form,it is t0,be underst00d that Other formS 
might beadOpted,as mayCOme Withinthe SCOpe 
0ftheclaimswhichfollow? 
Whatisclaimedisas folloWS: 
1?AWaShing machine comprising:aliquidre 

taining,nOn-rotatable,upWardly directed and 
outWardlyfaredtub haVingaCentralopeningat 
the bott0m;a,rotatable Shaft paSSing UpWardly 
through Said opening;a,rotatable perforated 
basket Within and ClOSely Spaced from Saidtub 
andcarried bySaidShaft;asealing,non?rotative 
ringyieldingly heldandSealedt0Saidtubaround 
Said Opening;arOtatable ring lo0Sely locked to 
SaidshaftforrotationthereWithandhavingseal 
ingeng8gement With Said non?rotatiVering;and 
a,yielding ring haying Sealingengagement with 
Saidrotatable ringand Said basket,wherebyflow 
of liquid from Saidtub through Said Openingis 
restrained? * 2?AWashingmaChine C0mprising:aliquidre 
taining,non-rotatable,UpWardy directed and 
outWardlyflaredtub havinga Centraltub opening 
at the bottom;a,rotatable Sleeve passing Up? 
Wardly through Said opening;a,rotatable per? 
forated basket Within and cloSely Spaced from 
Saidtub and haVinga,Central UpWardly directed 
hub Secured t0Said SleeVe and having an open? 
ingtherethrough;a,verticallyreciprocable shaft 
Withinsaidrotatablesleeve passingthrough Said 
1ast named opening;aresilient belloWS Sealingly 
connected toSaid shaft and hub and preventing 
fow of liquidfrom Said baskettoSaidlast named 
Opening along Said Shaft;and liquidseal means 
around Said sleeve between Said tub and hub 
haVing relatively moVing parts and restraining 
fiOW of liquid from Said tub throUgh Said first 
namedOpening? 
3,AWashingmachine comprising:aliquid re? 

taining,non?rotatable,Upwardly directed and 
Outwardlyfaredtub havingacentraldownWard 
ly directed bearing Casingformingan openingat 
the b0ttom;a bearinginSaidCasing;apowercas? 
ing Secured to Said bearing casing and having 
DOWer means therein;arotatable shaft powered 
by Said p0Wer means and extending upWardly 
frOm Said p0Wer Casing through Said bearing;a 
rotatable perforated basket Within Saidtub and 
carried bySaidShaft;liquidSealmeans betWeen 
Saidtub,shaft and basket haVingrelativelymoy? 
ing parts atthe upperend ofSaid bearingcasing 
restrainingflow of liquidfrom Saidtubintosaid 
bearing CaSing;a SeCOnd liquid Seal means be? 
tween Said bearing caSing and bearing spaced 
from and below SaidfirstliquidSealmeans;said 
bearing CaSing haVing a drain opening to the 
Space OutSide Said bearing CaSingand power cas 
ing leading from the Space between Said two 
liquidSealmeanS. 
4?A Washing maChine Comprising:8,Centrif 

UgalStructure,inCludinga,rotatable basket Unit 
and a p0Wer Unit drivingly connected together 
andSUperimpOSedOne OVerthe otherab0UtaVer 
ticalaxis;abaSe;amainsupportingspringstruc 
turearrangedaroundone of saidunits,supported 
0n Said baSe and haVing meansto support Said 
Centrifugal Structure;a SecOndary springstruc 
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ture Supp0rtedon Said base;a,frictional means 
Carried by Said Secondary Springstructure?nd 
haVingmeanstoengagefrictionallythe?0Werend 
Of Said Centrifugal structure,8,third Spring 
Strueture SUpported on Said baSe,and frictional 
meanscarried bysaidthirdspring3tructureand 
haVing means to engage frictionally the Upper 
portion OfSaidCentrifugalstructure? 
5?A Washing machine comprising:a cabinet 

haVinga Vertical Wallstructure;aliquidretain 
ing Shelf Sealed to Said Wall Structureand haV 
inga,centralopening;arotatable basket unitin 
saidcabinetaboVesaidshelf;ap0Wer unitinSaid 
Cabinet below Said shelf;p0wer tranSmitting 
neans passing through Said openingand driy? 
ingly andrigidly COnnecting Said Unitst0gether, 
8 main Supporting Spring Structure SuSpended 
fromsaidshelf,arrangedaroundsaidpower Unit, 
and having meansto SUpport Saidg0Wer Unit;a 
SecondaryspringStructureSUpportedinthelower 
part Of Said cabinet;a,frictional means Carried 
by Said secondary Spring Structure and haVing 
meansto engage frictionallythelowerendof Said 
power unit;a third Spring Structure Supp0rted 
on Said shelf,and frictional means Carried by 
Saidthird SpringStructureand having meanSt0 
engage frictionaly Said basket unit? 
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