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2.5?4,985 

CLOTHES-WASHING MACHINE UTILIZING 
ATUMIBLING DRUM? 

Wiliam J. Russel,New Britain,Conn.,assignor, 
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ManufaeturlngCorporation,Cincinnati,0hio,a 
corporation of Del?Ware 
Application April14,1948,SerialNo.20,937 

(Cl,68?139) - 2Claims? 

1 
The present invention relates to washing ma 

chines for cleaning and drying clothes and simi 
lar textile materials,and more particularly to 
washing machines for Such use of the domestic 
0r household type. - 
An object of the present invention is to pro 

wide a washing machine of the type referred to 
which will wash a maximum load of clothes when 
constructed within the practical limitations of 
power input and size for a domestic appliance 
adapted to be connected to a conventional house 
hold electric power outlet and to be installed in 
a kitchen or laundry room,for example,adjacent 
to other household appliances. 
Another object of the invention is to provide 

a washing machine of this type which will wash 
clothes cleaner and more eficiently than has 
been possible heretofore with conventional wash 
ing machines. Included in this object is the de 
Sideratum of more thorough dirt removal in a 
reasonable length of time and without damage 
to the materials being washed. 
Another object of the invention is to provide 

a washing machine which will be unidirectional 
or continuous in movement thus simplifying the 
construction and operation of the machine and 
eliminating the use of oscilating or gyrating 
parts. As a result,the load on the motor may 
be maintainedsubstantialyuniform,stressesand 
strains on the machine elements are reduced, 
and the operating parts are kept to a minimum 
in number and Weight. 
A further object of the invention is to provide 

8n improved and novel Washing action in a Con 
tinuously or unidirectionally operating Washing 
machine Such that the principal cleaning áction 
which is believed to be a relative movement of 
the clothes within the cleaning liquid is greatly 
increased,this being accomplished by causing 
the clothes to travel in a multidirectional or tor 
tuous path and at inconstant speeds such that 
the moving contact of the clothes and the clean 
ing liquid isprohonged and maintained at a maxi 
I1UIl? 
A further object of the invention is to provide 

Such an improved washing action which will be 
unaccompanied by a tangling or balling up of 
the clothes irrespective of the character of the 
Wash load,Such tangling and balling up of the 
clothes being substantiallyinherent in the oper 
ation of unidirectionally operated washing ma 
chines of the prior art,particularly under certain 
1oads or other operating conditions. 
Another object of the invention is to provide 

such a Washing machine which will function ef? 
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2 
ficiently with a relativelysmallamount of water 
So that a greater percentage of thepower utilized 
for operating the machine may be applied tothe 
movement of the clothes and So that the cost of 
using a fresh charge of water and discarding 
the old after one washing operation will not be 
disadvantageous. 
A further object of the invention isto provide 

a Washing machine of the character described 
which is of rugged and simple construction, 
which will provide efficient and satisfactory 
Service over long periods of time without likeli 
hood of breakdowns or malfunctioning,which 
will be economical and easy to fabricate and as 
Semble so that the same may be manufactured 
at a reasonable cost at least comparable to that 
0f Competitive machines,which is convenient to 
operate,and which will have a pleasing appear 
ance and economical size for its intended use? 
Another object of the invention is to provide 

a Washing machine having the characteristics re 
ferred to which is particularly adapted for auto 
matic operation. - 
Other objects will be in part obvious and in 

part pointed out more in detail hereinafter. 
The invention acocrdingiy consists in the fe8 

tures of construction,combination of elements 
and arrangement of parts which will be exempi 
fied in the construction hereafter set forth and 
the scope of the application of which will be in 
dicated in the appended claims. 
Referring to the drawings? 
Figure 1 is a front view partially in cross see 

tion Showing a Specific embodiment of an auto 
matic washing machine embodying the present 
invention; 
Fig.2 isa plan view partialyin cross section 

t0 Show the vane Structure of the rotatable 
baSket of the machine shown in Fig,1; 
Fig.3 is an end view partially in cross section 

of the basket; 
Fig. 4 is a diagrammatic view of the basket 

Showing the general path of movement of the 
clothes during a washing operation; 
Fig.5is a partialy diagrammatic crosssection 

al view taken from one end of the basket with 
the end wall removed;and 

Fig. 6 is a diagrammatic perspective view of 
the basket with the same partialy cut away to 
Show the distribution of the clothes therein at 
an instant of the washing operation. 
Before taking up the embodiment shown in 

the drawings in detail,the followinggeneral ob 
Servations in regard to the invention may assist 
in the understanding of the same. As previous 
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1ymentioned,thepresentinvention lsparticular 
1yintendedforembodiment in washing machine8 
of the domestic or household type and it ls de? 
sired insuch machines to be able to connect the 
motor unit to an outlet of an ordinary household 
electric 1ighting circuit,The maximum size of 
motor which normally can be connected to an 
ordinary household circuit is generally of the 
order of % to % horsepower. The invention 
will therefore be described more particularly 
hereinafter with particular reference to wash? 
ing machines having such a maximum power in? 
ut. 
p Havingin mindthe limitation of a powerinput 
of the order of %?% horsepower,the washing 
machine of the present invention is designed to 
permit the washing of the greatest amount 9f 
clothesforthispowerinput. Commercially aval 
ablewashing machines of the various Wel known 
types ingeneral have a rated load capacity of 
the order of about 8 or 9 pounds of clothes by 
dry weight. A few characterized by Slow move? 
ment of the clothes are rated at 10 pounds,It 
is generaly agreed that the obtaining of good 
washingresultswith a load of 10 pounds is about 
the maximum which can be expected within the 
power limitations previously deseribed and pro? 
vided the cleaning fluid loadis also limited. The 
embodiment of the washing machine of the preS? 
ent invention which is Shown in the draWingS 
and which will be more particularly deScribed 
hereinafterwilladequately handle this maximum 
1oad of 10 pounds of clothes and obtain good 
washing results,It also is possible to operate 
the machine with very much leSser or even with 
greater loads,Awashing machine with a rated 
1oad of 10 pounds of clothes per waShing is be? 
1ieved to be a desirable size for domestic uSe inaS 
much as the average wash for an average family 
willapproximate40pounds perweek,thatis,four 
washing loads in the machine of the present 
inVention? 

Also,as previously mentioned,it is desirable in 
washing machines intended for domeStic use to 
design same for installation in kitchens,etc. in 
alignment with other houSehold applianceS Or 
equipment. It therefore is deemed desirable tO 
imit the external dimensions of the machine to 
one which will not Substantialiy exceed the di 
mensions of other kitchen utilities. 
Within the 1imitations of power input and 

external dimensions deScribed,the washing ma 
chine of the present invention is designed to pro 
vide a better washing performance,that is,to do 
a,better cleaning job and is intended to aVoid 
tangling or balling up of the clothes,At the 
Same time,it is deSired to construct the machine 
Sothatit willberugged andfoolproofinoperation 
and will operate preferably automatically with 
out any stalling or overloading of the motor. 
While the preSent inVention is particularly 

concernedwith the construction andarrangement 
of the Washing element which comprises a hori 
zontally mounted perforated basket and a wash 
ing action which results from such construction 
under Specific predetermined conditions of Oper 
ation,there is Shown in Fig. 1 for illustrative 
purposes,and.only in part,a washing machine 
in which my improvements are incorporated, 
Referring to this figure generaly,A designates 
a cabinet or Casing within which is Suspended 
by means of Springs Ba frame C having Side bars 
f0 and a cradle 14. The upperends of the Springs 
areSuitably anchored to the casing Aina manner 
not shown and the lower ends are connected to 
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4 
the side bars 10,the purpose of these springs 
being to ab80rb the shocks and wibrations during 
the operation of the machine So that the Same 
will not be transferred to the casing and the floor 
on which the casing rest8 and So that it is un 
neceSSary to bolt or otherwise fasten the casing 
to the floor. Suitable damping means(not 
Shown) may be provided for restraining the 
amplitude of vibration of the tub structure. 
Fixed within the frame is a horizontally dis 

posed,generally cylindricaltub Dhavinganopen 
ing 12(Shown in dotted lines)at its upper por 
tion through which the clothes may be passed 
into and from a perforated basket or drum which 
is designated by the letter E,the basket E having 
in it8 periphery an opening 16 adapted to be 
registered with the opening 12 of tub D when it 
is desired to load and unload the machine. This 
opening 16 ls normally closed by a perforated 
door 17 hinged to the basket as at 18. The per 
forated basket has,at its ends,trunnions or stub 
Shafts 13 Suitably journaled in bearings 14 in 
the end walls of the tub D and fixed to the pro 
truding end 0f the left-hand stub shaft 13 as 
Viewed in Fig. 1 of the drawings is a driven 
pulley 15. 
Mounted on and Supported by the tub frame C 

are means for driving the basket and for filling 
and draining the tub. These instrumentalities 
Bre Shown only diagrammatically in the drawings 
aS they may be of any suitable or accepted con 
Struction and the Specific constructions thereof 
do not form a part of the present invention. The 
driving means may comprise a two-speed trans 
mission 20 and an eiectric motor 21 connected 
theret0,An output Shaft 22 of the transmission 
20 carries a pulley 23 and passing about this 
pulley and the driven pulley 15 is a belt 24,As 
hereinafter described more in detail,the trans 
mission 20 is such that during a washing opera 
tion the basket is driven at a speed within a 
Critical rangeto efect the desired washing action 
and during a drying or Spinning operation the 
basket is driven through the transmission at a 
Very much higher speed. 
Water to the desired 1evel,indicated by the 

line X?X in Fig,1,may?be introduced into 
the tub through a mixing valve 25 having inlets 
26 and 2T adapted to be connected respectively 
to hot water and cold water supplies. The mixed 
Water is delivered to the bottom of the tub 
through a hose 28,The numera130 designates 
a lint trap associated with an outlet opening 
31 at the bottom of the tub and leading from 
the trap 30 to a water pump 32 isa hose 33. The 
water pump,which may be of the impeller type, 
is driven bythe electric motor 21 as,for example, 
through the friction disks or wheels 34 and 35 
reSpectively connected to the motorshaft and to 
the pump Shaft. In order to have an automatic 
operation,if such is desired,the machine may 
be provided with any suitable arrangement to 
accomplishthat purpose,Inthe presentinstance, 
there is Shown in the upper right-hand corner 
of Fig,1 a control Switch 36 through which the 
desired Sequence of operation may be accom 
plished. It is here suficient tosay that a desired 
sequence of operation may be as folows:After 
the clothes to be washed are placed in the basket 
E,the motor 21 is energized and the basket E 
is driven at a predetermined washing speed 
within the Critical range through the transmis 
sion 20. The mixing valve 25 is then energized 
to permit the entrance of hot water into the tub 
D until the destred level (line X?X of Fig,1) 
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is attained,whereupon the valve 25 ls closed. 
Rotation of the basket E at washing speed is 
then continued for a suitable period of_time, 
for example,5-20minutes,to c0mplete the Wash 
ing of the clothes,It will be understood that a 
suitable detergent may be added at any desired 
time Such as with the clothes or after the tub 
has been filled with water. When the washing 
period is completed,the pump 32°is energized 
to withdraw the dirty wash water from the 
tub. When drainage is?ompleted,the transmis 
sion 20 may be briefly shifted into high gear 
to further extract Wash water from the clothes. 
Following the washing and draining operations 
and while the basket is driven at washing speed, 
the clothes may be given a plurality of rinses, 
Such as by a deep rinse which is accomplished 
by introducing fresh water into the tub while 
the pump32 remainsidle and/or by a sprayrinse 
which comprises_admitting water to the tub 
while the pump 32 is in operation. After each 
rinse,the pump 32 is energized if it is not al 
ready operating So as to withdraw the rinse 
water from the tub whereupon the transmission 
may be Shifted into high gear to cause more 

· complete removal of the rinse water,After the 
Completion of the rinses,the tranSmission is 
operated at high speed for a desired period,such 
as 3-10 minutes,while the pump 32 is operat 
ing,thereby causing-water to be centrifugally 
extracted from the clothes and leaving them at 
the end of this period in a damp-dry condition. 
?t will be understood that the foregoing sequence 
of steps has been given merely by way of illus 
tration andit is contemplated that any other de 
sired Sequence of operations may be carried 
out within the Scope of the invention, 
As mentioned above,the invention is con 

Cerned principally with a design and construc? 
tion of the basket E Such that,when the basket 
isoperatedunderpreScribed conditionsin accord 
ance with the invention,the objects of the 
invention are obtained,particularly a novel 
and improved washing action with the avoidance 
of balling up or tangling of the clothes in a 
machine which can be constructed within the 
.practical size or dimensional limitations of a do 
mestic washing machine and which Can be uti 
1ized for Washing a load of 10 pounds of clothes 
or the like without overloading the power Source 
when it is driven by an electric motor connected 
into an ordinary household lighting circuit. 
The basket design or construction shown in 

the drawings is that of an actual Commercial 
model and,for convenience,will be referred to : 
hereinafter as the preferred embodiment. In 
order that the invention may be fully under? 
stood and practiced by one skiled in the art, 
there will be first presented a detailed descrip 
tion of the construction- and operation of the 
preferred embodiment,following which varia 
tions in the construction and Operation which 
may be possible within the Scope of the invention, 
and particularly insofar as they may be critical, 
will be discussed hereinafter. 

Referring to the drawings and particularly to 
Figs.2 and 3 thereof,the basket E is shown as 
being slightly elongated at the center or axis, 
but this has been done merely for constructional 
reasons and the inclination or conical Shape of 
the ends of the basket is so slight (about 5°) 
thatit has no appreciable efect upon the opera? 
tion of the basket and the basket may be con 
sidered,for practical purposes,as haWing flat 
Bnds,The inside diameter of the basket E in 
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the preferred embodiment is exactly 19 inches 
while the axial length at the center of the basket 
is 18? inches,the mean axial length being 
approximately 18 inches,The foregoing dimen 
sions of the basket E are such that the preferred 
load of 10 pounds of clothes to be washed may 
readily be inserted into the basket and it ispos- ? 
sible to house the tub in which the basket is 
rotated within a casing of average size while 

10 at the Same time providing ample space to per 
mit gyrational movements of the tub by reason 
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9f its_mounting by the spring supporting mem 
berS B. 
As previously mentioned,the basket is per 

forated throughout its perlphery to permit the 
free entry and egress of washing liquid, In the 
preferred embodiment,the perforations comprise 
a plurality of % inch holes spaced */16 inch be 
tween diameters. The number and spacing of 
the perforations in the basket and vanesingen 
eral is not critical although,it will be observed, 
the presence of the perforations which increases 
the roughness of the inner Surface of the basket 
and the Surfaces of the vanes will increase the 
1ifting action of these surfaces,The presence 
of the perforations in the vanes 40tendsto carry 
of any liquid film between the clothes and the 
Vane,thereby causing less sliding action of the 
clothes relative to the vane,The presence of 
detergent in the cleaning liquid also will have an 
efect presumably by increasing the slippage be 
tween the 1oad and the surfaces of the basket 
and VaneS. - 

The basket E is prowided,in acC0rdance with 
the invention,with a plurality of vanes 40 which, 
in the Specific embodiment,are positioned dia 
metricaly from eabh other at opposite ends of 
the basket. As Shown in the drawings,the 
vanes 40 are formed with generally rounded or 
stream-lined Surfaces,the Vanes being Somewhat 
thinner at the outer extremity ?4. To state it 
another way,each vane 40 is of greatest thick?, 
ness at its inside corner 42 and decreases in 
thickness both longitudinally and radially of the 
basket to a minimum thickness at its free edge 
41. AS a result,the outer surface of the Vane 
40 at any part thereof is Sloped toward the cen 
ter of the basket both in a radial and in a 
1ongitudinal direction. The inner extremity or 
free edge of the vane 40 at 41 is a smooth uni-, 
form conveX Curve as best Shown in Fig,6. 
In the preferred embodiment,i. e.,in a,basket 

having a diameter of 19 inches and an axial 
length of 18 inches,the height of the vanes ?0 
meaSured bythe distance that the Wane extends 
along the inner Surface of the end wall of the 
basket is about % the diameter of the basket 
while the length of the vane as meaSured by the 
distance that the vane extends iongitudinally 
along the inner cylindrical Surface of the cylin 
drical wall of the basket is approximately % 
the axial Iength of the basket. - 
For convenience in fabrication and aSSembly 

of the vane 40,the Same may be formed as 
Shown in the draWings of a Single Sheet of ma 
terial Such aS Sheet Steel which is Secured to the 
basket by any Suitable means such as by welding 
along the Straight edges of the vane,Openings 
43 in the basket E facilitate the release of clean 
ing liquid through the perforations in the vanes, 
the vanes 40 being perforated in the Same man 
ner as the basket. 
Although the outer Surfaces of the vanes are 

sloped inwardly of the basket,it will be observed 
that the central crosssectional plane of the vane 
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is substantially in a radal plane of the basket. 
For ease and simplicity in describing the op= 

eration of the invention in connection with the 
preferred embodiment,a first zone of the basket 
E extending 1ongitudinally from one end of the 
tub and including the vane 40 at that end of the 
tub will be referred to as a first impeler 20ne *; 
the central zone extending longitudinally from 
the first zone and which is free Of any Wane 

part in Figs.5and6 of the drawings,causes an 
agitation and movement of the clothes through 
out the basket including the free zone G which 
is diferent from that encountered_in_any prior 
art washing machine heretofore and whichis be? 
1levedto beresponsible forthe unlque advantages 
of the washing machine constructed in accord? 
ancewith theinventlon, ,A • 

Referring to Flg.5 and the left-hand portion 
surfaces and otherwise unobstructed will be re? 10 of Flg.6,8 wash 1oad inone of the impellerzones 

has been dagrammaticaly illustrated as segre ferred to as the central free zone G,and the 
zone at the opposite end of the basket will be 
referred to as the second impeller zone H. Each 
of these three zones comprises substantialy % 
of the length of the basket,as shown in Flg,6, 
In accordance with the invention,it has been 

found that by driving a basket having the Spe 
cific design and dimensions as described abowe 
at a unidirectional constant speed within the 
range of64-67 R.P.M.,i,e.,atsuch a Speed that 
the centrifugal force at the periphery of the 
basket exceeds the force of gravity by 11-22%, 
and in the presence of a quantity of cleaning 
liquidsuficient to immerse the lowerporton9f 
the basket to the height of approximately,% 
of the diameter of the basket,there is caused 
the improved and unique washing action of the 
present invention as descirbed more fully here? 
inafter and asillustrated in part in Figs,4-6 of 
the drawingS? 
As will be apparent,the clothes in the first 

impellerzone F will be ln position to be intermit? 
tently acted upon by the vane 40 of that Zone as 
the basket is rotated. During each revolution 
of the basket E,the vane 40 is driven thereby 
in an orbit which causes the vane to descend 
rapidly into the contents of the basket at the 
front of that zone and then carry or propel the 
clothes and water in its path upwardly at the 
rear of the basket as more particularly described 
hereinafter. In the intermediate free 200e G 
comprising a similar substantial portion of the 
tub,the clothes are out of the orbit of elther 
of the vanesand therefore will not be acted upon 
directly by the vane In the second impeler 
zone Han actionsimilar to that occurring in the 
first impeller zone F occurs but out of time 
phase therewith so that the action of the vane 
40 in impeller zone H alternates in timed re? 
1ationship with the action of the vane in the 
first impeller zone F. It will be underst00d 
that there is a certain amount of friction be? 
tween the perforated surface of the basket and 
the clothes and washing liquid,which is efeC? 
tivetosome degree inimparting movement to the 
contents as the basket is rotated,but the main 
efect of the movement of the clothes is provided, 
of course,by the vanes 40. - 
In accordance with the invention,the above 

design or construction of the basket E combined 
with the conditions under which it is operated 
create a novel treatment of the clothes belng 
washed such that continued and prolonged and 
thorough contact of all of the clothes with the 
cleaning liquid is assured,with a consequent 
marked improvement in the washing efficiency, 
and,at the same time,the clothes are so spread 
out and distributed that they do not ball up or 
tangle. ? 

By driving the basket of the preferred embod? 
ment at the Washing Speed of 64-67 R. P. M. 
whereby the centrifugal force exceeds the force 
of gravity as mentioned above,there is accom? 
plished a movement of the clothes in each of the 
impeller zones F and H which,as illustrated in 
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gated into three groups which,for convenience, 
are designated by the reference letters J,K and 
L. Theseparationof thesegroupsof clothinghaS 
been exaggerated for purposes of illustrationand 
it will be appreclated that in actual practice the 
demarcationbetweenthe threegroups maynot be 
asreadilyapparentand thattherewillbe anover? 
1apping to some extent,particularly where the 
articles beingwashed are of considerable Size Such 
as in the case of bed Sheets,In Figs,5 and 6, 
itis assumed that the vane 40 is being driven into 
the clothes and cleaning liquid at the speed of 
the basket aspreviouslyset forth. The group of 
articles being washed denoted by the letter L, 
when viewed from the end of the tub,appearsto 
follow the vane 40 in its circumferential orbit to 
about half the height of the basket while spaced 
slightly therefrom,whereupon the clothes appear 
to 1ose their momentum and Bre tumbled back 
to the bottom of the basket by force of gravity. 
This group of clothes L enters the impeller zone 
behindthevane 40from thecentralfree2one Gas 
the vane 40 passes through the lowermost part of 
itspath oftraVel? 
The groups J and Kare initially a single group 

of clothingwhichwereintheimpellerzoneFprior. 
to the time that the vane 40 reaches the 1ower 
most portion of its path of travel and this com 
bined group of the clothes is caught by the vane 
40 and rapidly carried along with the vane 40 in 
the path of travel around the periphery of the 
basket. The portion K of the clothes which,in 
general,appears to be the portion nearest the 
axls of thetub andapparently becauseitistravel 
1ing in an arc of reduced radius and therefore 
is n0t Subjected to as high a degree of centrifugal 
force,will fall back into the cleaning 1iquid in 
the impeler zone to join the group L and be 
tumbled about in the cleaning 1iquid. The group 
J of the clothes which,ingeneral,appears to be 
closer to the periphery of the basket,is hurled 
forwardly and longitudinally of the basket and 
enters the free zone G where they arepermitted 
tospread out andreorient themselvessothatthey 
becomeopenedupandseparatedwithintheclean 
ing fluid and So that any tangling or balling up 
which may have been initiated in the impeller 
zone is permitted to be corrected,A portion of 
the group J of the clothes,by reason of the rela 
tively great force with which they are hurled for 
wardly and longitudinally of the basket,may be 
carried entirely through the free zone G into the 
opposite impeler zone while a part thereof may 
remaln in Such free zone for Several revolutions 
of the basket. In elther event,the clothesinthe 
centralfreezone Gwilleventually continue onto 
the Second impeller zone H where these clothes 
8re again acted upon as set forth in connection 
with the action in the first impellerzone F. As 
VieWed from thefront of the machine,the clothes 
and cleaningliquidinthe centralfreezoneappear 
to travel in a sequence of waves originatingalter 
nately from opposite ends of the basket,being 
highly turbulent ln appearance and creating 8 






