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LAUNDRY MACHINE
Peyton W. Douglas, Syracuse, N.“Y.; dssignor to
Easy Washing Machine Corporation, Syracuse,
N. Y., a corperation of Delaware
Application September 20, 1947, Serial No. 775,237

(CL68-=24) -

20 Claims.
1

This invention relates to laundry  apparatus
and more particularly to apparatus wherein
washing, rinsing and damp drying gy be ac-
complished in a common. container Wlthout in-
termediate handling of the laundry.

In laundry apparatus of the classification in-
dicated, there is generally provided & rotatable
perforate drum enclosed -within a stationary
washing fluid container or tub. The difficulty of
removing washing liguid from a rotating im-
perforate drum has in general dictated the use
of. .such a.combination, - wherein washing fluid
passes. through the:perforations of the drum into
the .stationary tub whence it may be.drained
through-an ordinary drain.valve. In .such ma-
chines, the quantity.of- washing fluid required is
increased by the difference between the volume of
the perforate drum and the volume of the sur-
rounding stationary  tub. The  difference in

volume is considerable because of the required °:

clearances hetween the laundry drum and.the
tub, especially where centrifuging is resorted .to
to provide against what is known as suds-lock
and resultant resistance to high speed spinning
and to provide adequate clearance due to rela-
tive vibration between drum and tub during high
speed spinning. In such arrangements, there is
inherent danger of flooding resulting from failure
of the drain valve to operate.. Such failure re-

sults from the accumulation. of lint and other -

deposits, building up in the course of tlme and
tending to cause moving parts to stick.

Where perforate drums are employed for
washing and centrifuging, the perforation size

must be a compromise, since if too small, ingress 5

and egress of wash water is interfered with and
a reduction in. turbulence and washing efficien~
¢y results, and if too large, the clothes under
centnfugal force become dimpled in the perfora-
tions,. with consequent fibre stretching,
permanent injury to the fabrics centrifuged.
Moreover, the outer tub, being exposed.to atmos-
phere; chills the wash water causing deposits in
the form of stearates, fats, albumen, and curds,
which upon subsequent wash cycles, become.sus~
pended in the fresh-hot soapy wash water,. only
to be transferred to the new laundry bateh with
resulting discoloration of the laundry upon sub-
seguent ironings.  Not only-is the chilling effect

of the exposed .outer tub responsible for such

deposits, but an important factor appears to-lie
in the partial isolation of the layer of wash water
between the tub and .cylinder. and.consequent
reduced. agitation, resulting from the. screening

effect of the perforate wash cylinder. Finally, the :

and 4
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inner perforate cylinder so cover§ the inside tub
wall as t0 prevent the removal of such inaccessi-
blé deposits, by cleaning ‘without dismantling the’
apparatus. Where agitation is thus reduced,
sudsing action is correspondingly reduced, re-
quiring more soap, with consequent increase in
theé soap stearates, ete., present and avaﬂable to
form the deleterious deposﬂ:s :

The presernt invention overcomes or minimizes
the difficulties described through the use of a
rotary drum having an imperforate, substantial-
ly ‘eylindrical shell in which ‘provision is made
for removing washing liquid therefrom without
the use of any valves or mec¢hahnical means what-
soever. 7

The invention further provides an arrange-
ment whereby the draining of a rotary washing
drum. is accomplished solely by selection of the
direction of rotation of such drum. Additionally,
such confrol is. effected without moving parts
upon, the drum, without any expensive construc-
tion, and without incurring any of the difficulties
heretofore mentioned. . ...

.The_invention additionally. permits the sur-
rounding. stationary tub to be left open to drain
continuously,. so. thatf flooding, sticking  drain
valves, ete., are eliminated. . The.construction is
thus such that a layer of dead air space is in
effect. provided to insulate the. washing cyhnder
against. loss of heat.

Other features or objects. of. the invention are
to provide. a. washing apparatus. of. the type de-
scribed. in. which the..washing fluid  is confined
to. the rotary Washmg drum, thereby . affording
operation with.a mlmmum of washing fluid and
a maximuim of agitation, with high washing ef-
ficiency.. Because of the-confinement of the fluid
to the drum alone, the washing load may be
reduced. with, a- corresponding. reduction in the
amount.of :washing fluid required and a resultant
saving in handling partial loads.. Also, the agita-~
tion is-.such .that - sudsing. action is enhanced,
mln1m1z1ng and saving in soap requirements. -

A further.object of the invention is to provide
a.-laundering: apparatus .of .the type described, -
wherein one or.more stages. of agitated or deep
water rinsing.may be resorted to with.a minimum:
amount of rinsing fiuid; and in: whlch agltatmn
is at a maximum.. -

A still further:.object of the 1nvent10n is to
provide.a resilient-support.for such apparatus to
abserb- and. prevent to: a. substantial degree the
transmission - of: side forces to:the supporting:

.. floorsresultingfrom unbalanced loads during spin

drying. Further, the mventlon has to do with
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providing a resilient support so constructed and
arranged as to minimize resonant phenomena,
and which may be provided with suitable damp-
ing means to absorb and dissipate a fraction of
the energy resulting from the motion created
by such unbalanced forces.

The above and cther novel features of the in-
vention will appear more fully hereinafter from
the following detailed description when taken in
conjunction with the accompanying drawings.
It is expressly understood that the drawings are
employed for purposes of illustration only and
are not designed as a definition of the limits of
the invention, reference being had for this pur-
pose to the appended claims.

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

Figure 1 is a front elevation of a laundry
machine with a portion of the forward cabinet
wzall broken away;

Figure 2 is a longitudinal section through the
drum portion of the washing machine, its sur-
rounding tub and cabinet, taken substantially on
the line 2—2 of Figure 1;

Figure 3 is a transverse section taken substan-
tially on the line 3—3 of Figure 2;

Figure 4 is a fragmentary perspective view of
the inside drum construction;

Figure 5 is a section taken substantially on the

line 5—5 of Figure 2;

Figure 6 is a composite fragmentary figure
illustrating in perspective the annular passage-
way construction;

Figure 7 is a section taken on the line T—T of
Figure 1, showing the resilient frictional support
mechanism; and

Figure 8 is a section taken substantially on the
line 8—8 of Figure 7.

Referring to Figure 1, there is shown a base
frame composed of longitudinal forward and rear
channel members 18§ and (2 connected by side
members 14 and 16, and provided with corner
posts 18 and 20 with adjustable feet 22, By a
resilient frictional suspension, to be described
more in detail hereinafter, there is supported by
the frame, a tub construction 24, the same being
preferably housed within a cabinet 26, which
may be secured to the frame members 14 and I8
by suitable fastening means such as screws at 28.
Suitable timing and control devices 27 and 28
may be provided fto regulate the quantity of
water and to initiate automatic operation of the
apparatus. Secured to the bottom side of the
tub construction is a reversible electric motor 39,
a drain pump 32 operative for either direction
of rotation, and a two-speed transmission 34, the
units heing connected by a comron belt drive 36
wrapped upon motor pulley 38, pump pulley 490,
and transmission pulley 42.

As shown in Figure 2, the tub construction
comprises g relatively stationary cylindrical drum
44 having an integral front end 46 and dished
spaced rear bearing support plates 483 and 50
joined together by suitable flanges 52 and 54,
which may be spot welded or riveted or other-
wise secured as may be desired. The bearing
support plates, as an assembly, are secured to
the rear edge of the cylinder 44 by suitable out-
ward extending flanges 56 and 58 on the cyl-
inder 44 and the plate 5B, respectively, a pair
of V semi-circular clamping strips 60 and 62
being provided for this purpose. The plates 48
and B89 support a tubular bearing-receiving
sleeve 64 containing spaced bearings 66 and 68,
that in turn journal a trunnion 710, carrying at
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its forward end a washing cylinder 712, and at its
rearward end a drive pulley T4. The drive pulley
14 is provided with a belt 75, extending to the
transmission 34.

The washing cylinder 12 is formed from an
open-ended drum-like member having a slightly
tapered circular wall 76 and an integral front
wall 18. The front wall is provided with a
laundry-receiving aperture 88 bounded by an
acute angle outwardly flared flange 82, to which
is affixed an annular U-section gasket 84 of
rubber-like yielding material. The gasket also is
provided with an integral slinger ring 8!, which
may, if desired, lightly touch the inside of wall 46.

The front wall 46 of the stationary drum is
provided with an aperture 86 corresponding with
the aperture 80 of the revolving drum, on oppo-
site sides of which are a hinge member and latch
plate 88 and 99, respectively. Pivotally carried
by the hinge member 88 is a transverse door sup-
port bar 92 adapted to carry a latch 94 for coop-
eration with the latch plate 98 when manually
latched in the position shown in Figure 1. The
bar 92 at its center point is enlarged in width
and provided with an inwardly extending stud
96 of ample diameter to permit of an inclined
soap dispensing passage 98 therethrough. The
stud is also provided on its exterior with a ball
bearing (00 upon which is rotatably supported a
circular transparent disk or door membher 102,
having a chamfered edge 104 suitably shaped to
form a sealing engagement with the resilient
gasket 84. The soap dispensing channe] 88 is
provided with a hinged door 10§, hinged at its
lower end as at 188, so as to normally maintain
the soap dispensing passage closed except when
utilized for the purpose indicated.

The slightly tapered circular wall 715 of the
laundry-receiving drum is annularly offset at 110
to receive a flanged partition 112 located a short
distance inwardly from the end of the drum.
The marginal edge of the drum is again offset
or bell-mounted at (14 to receive the flanged
edge (15 of an end plate {16. The end plate
{1& has stamped therein two arcuate channels
{18, the channels being diametrically disposed
angd adjacent the edge of the end plate {15. Each
channel is closed at one end as at {2¢, the closure
wall being formed or drawn from the inetal of
the end plate. The opposite end of the channel
is slit as at {22 from the plate to provide g suit-
able opening into the channel from the forward
side of the plate. An annular ring {24 may be
employed to previde a wall for the channels in
order to form closed conduits 23 therefrom, the
annular wall (24 being provided with two aper-
tures 126 so disposed as to provide a port at the
end of each of the conduits opposite from the
openings 22 previously described.

As shown in Figure 5, and also Figure 2, the
radial and longitudinal dimensions of the con-
duits preferably increase toward the open end
{22, so that liquid within the space between par-
tition {12 and the end plate 116 will be scooped
upon rotation of the drum in the spin direction,
without substantial interference of the smaller
cross section of the adjacent end of the other
channel.

The partition {2 and the end plate (I8 are
provided with a hub block {28 to which the trun-
nion 18 is secured as by a set screw i139. The
block is provided with a circular end flange {32
adapted to form a shoulder to be received in a
corresponding aperture in the partition {12. In-
tegral vanes 134 extend beyond the flange 132
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and are provided with bolt-receiving apertures
so that the partition {12 and end wall {16 may
be clamped to the vanes as by bolts 138. The end
wall {18, having an aperture i38 too small in
diameter to receive the vanes, is notched as at
148 so that the vanes may be passed through the
plate to the space between the partition gnd
plate and thereafter rotated 45° for suitable posi-
tioning fo receive the holis 138. The construc-
tion thus described aflords a positive drain for
liguid within the space between the partition
and end wall, as socon as such level approaches
the opening §38.

To provide
dering compartment {44 and the space 146 be-
tween the partition 112 and..endrwall 18, a
plurality of elemental grooves {48 are formed
preferably uniformly spaced around the circumni-
ference of the drum 78, the grooves increasing
in depth towaird the partition #42, the radial
depth closely approaching the radial offset 140
and so that the grooves ‘may blend and drain,
centrifugally, into the offset. (See Figure 4.
The partition {42 is suitably notehed-as at- 142
to correspond with the grooves {148 and thereby
permit fluid to flow from the compartment {44
tc the- compartment (4%,  Baifles 143, for -ex-
ample, three or such number as may be desired;
may bhe spacedly arvanged within- the drum 18
to provide g degree cof agitation-to improve the
washing action as a result. The shape and ferm
of the haffles may be varied -to suit conditions.-

Water is fed to the drum 7§ through the hollow
trunnion 18 by means of a non-retating pipe
488 having g resetbz or spray {182 immediately
inside the flange 132. Any suitable packing can
be provided bhetween "che trunnion and pipe to
prevent leakage, if desived, as at {53. The pipe
{58 may be coupled to hot and cold waler supply
lines 154 and {568 provided with wvalves {58 and
1680 magnetically and thermostatically or other-
wise controlled to cause water of proper temper-
ature to eunter the drum 18 in a desired amount.
A sump (82 for the drum 44 is arranged at the
bottom of the drum-T§, the same heing cou-
pled to the pump 32, which, in the arrangement
shown, is continuously driven to assure drainage
of any liquid entering into the drum 44, fro.n
whatever source.

The tub assembly 24, because subjected to vi-
bratory forces resulting from the rofation of wun-
balanced loads within the drum 76, is suspended
in-a maunner to permit -a degree of constrained
and damped movement. ‘Such suspension forms
the subject matter of a divisional applicaticn
Serisl No. 175,328, filed July: 25, 1950. " For this
purpose, the drum portion 44 is provided with

ears {6&, {66, 168, and §78 4t opposite corners

which are suspended from short links (%2, which

in turn hang from substantially horizontally ex-
tending links {74, the latter being pivoted at one
end to the upper ends of the legs 18.. The fore
and aft links {14 at either side of the apparatus
are tled together by channel members {78, the
stiffriess of which is so chosen as to enforee sub-
stantially like angular movement of both the fore
and aft links on either side of the machine. In
addition, the channel members (18 are provided,
intermediate the links 74, with arms (78 ex-
tending s short distance inwardly, at which point
they are pivoted to yokes 18§ having integral
compression spring receiving cup-like members
182. The transverse members 14 and 16 are
flanged. 25 at 184 and (88 to provide a spring

base. beneath the spring cups 182, the flanges

cormmunication between the laun- N
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184 and (88 heing stiffened by angular miembers
188 and (88 extending hetween the longitudinal
frame members {0 and 12.

In order to locate the coil springs {80 held in
compression between the flanges 184 and 186 and
cups 182 upon the bases so formed, flanged cups
192 secured to the bases 184 and {86 are pro-
vided. Each of the cups has a radial section 194
struck therefrom and extending axially of the
spring to form an arm, the arms so forined hav-
ing friction lining 195 molded thereabout. Each
of the yokes {88 has affixed to the under side
thereof and within their respective coil springs
199, a relatively stiff spring clip 198 having frie-
tion arms 288 adapted to frictionally engage the
friction:Mning £96 with sufficient pressure to pro-
vide any desired damping effect to vertical move-
ment resulting from force transmitted to the
springs -188. The ears: {64 may be integral ex-
tensions -of-a-saddle-member generally indicated
as-at_ 282 secured-to the bottom-of the drum.
The drain sump 152 may be integrally formed
from such saddle -memper; the drum 44 being
pr ov1dea with an opening 284 in ahfrnmunt Wlth
the sump 152, -

In operation, the tr ansparent door 102 is swung
open and a sultable load of laundry inserted into
the -drum 78. The door is then closed, and a
broper amount of water of the proper tempera-
ture -is delivered  to the drum from the spray
1osette i62. - A proner quantity of washing agent
or ot‘lei substance such as water softener and
the like, is delivered to:the drum through the
scap dispensing channel 98. Rotation -of the
drum in a clockwise direction as viewed from
the front, may :be -commenced prior to, during,
or afier completion of the filling operation. The
washing operation may be permitted to continue
for a suitable period of time, and it is to be
noted that the wash water, although filling the
compartment 146 as well as the washing com- .
partment {44, cannot escape from the drum by
reason of the direction of rotation and the ar-
rangement of the arcuate conduits {23. It will
be appreciated that, because of the relatively
small - volumetric dimensions of the compart-
ment (46, a part of which volume is displaced
by the conduits 123, washing is carried on with
a minimum amount of water and soap as com-
pared with machines in which the drum is perfo-
rate and rotates in a wash-water-containing
outer stationary drum. Upon completion of the
washing operation, the rotation of the drum may
be reversed under which circumstances the con-
duits 1238 are effective to drain the wash water
from the drum 76 into the outer casing 4& whence
it is drained by the continuously operating pump
32 or by gravity, as the case may be.

After draining off the wash water, ringe water
may ‘during such reverse operation be sprayed
into the drum for a spray rinse, or the drum
may be rotated clockwise and the drum partially
filled with rinse water to thereby provide an
agitated or deep water rinse. In the latter
case, after a suitable rinsing period, the soapy
rinse water may be again drained from the drum
18 by reversing the rotation to counterclockwise.
Any number of rinse-cycles as described may be
performed to: complete the rinsing operation,
or & combination of agitated and spray rinsing
may be resorted to; utilizing the broper rotation
direction accordingly.

During the last cycle of rinse operation, when
the drum is rotated in a’ counterclockwise di-

‘rection: to. drain. the .rinse water . therefrom,
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the drum vrotation may be increased as the
draining off of the rinse water is completed, the
two-speed transmission keing provided for this
purpose. At such time, the laundry within the
tub tends to arrange itself in as nearly a balanced
condition as is possible, while the speed of the
drum increases to that sufficient to extract the
water therefrom by centrifugal force. The water
so extracted passes out of the drum 7§ along
the grooves 148, into the compartment 146, from
whence it is eliminated by the bailing action of
the conduits 123, rotation being in a proper di-
rection (counterclockwise) for drainage. After
a sufficient period of time has elapsed for ex-
traction of a substantial porticn of the water
to produce laundry. damp-dried, the spinning is
discontinued and thereafter the damp-dried
laundry may be removed from the machine.

It will be observed that during the spinning
operation, the clothes may not arrange them-
selves within the drum in perfect balance, so
that upon rotation of the drum ai a high speed
in the neighborhood of 600 R. P. M., considerable
vibration of the drum may result. The drum
76 will transmit the vibratory forces to the outer
drum 44 both through the rear bearings §8 and
66, as well as the front bearing formed by the
door {82 rotating on its journal {88, Through
the suspension shown and described, it will be
observed that the staticnary drum 44 being sus-
pended upon links 172 may move sideways, and
heing resiliently supported by the coil springs
{32, through the supporting links 174 arranged
in substantially horizontal pcsition, the drum
may move vertically. The rocking acticn of the
drum from side to side produces up and down
movement, assuming that the links 174 be held
rigid, because of the pendulum or arcuate move-
ment of the short links i72. The up and down
forces so created by the transverse movement of
the drum 16 are thereby in turn transmitted in
the form of vertical movements to the free end
of the links {74 which through the channel
members {75 and lever arms 178 rock and trans-
mit such motion to the coil springs 195. At the
same time, the vertical movement of the coil
springs is damped by the friction existing between
the wear-resisting friction lining (9% and the
friction arms {88. It will be seen that the length

of the links {32 determines to 2 large extent the i

amount of movement which will be permitted as
a, resuit of such unbalanced load within the
drum 78 and determines the clearance required
by the outer casing 26. If it be assumed that the

links 172 were to swing to a 45° angle with the ¢

vertical, it will be observed that the lateral force
transferred to it would under such circumstances
be converted to a vertical force of substantially
the same magnitude, which vertical force would
then be absorbed by the coil spring and the fric-
tion device. The further the links 172 swing,
the greater is the ratio between the vertical
movement and the lateral movement, causing
such vertical movement. The action of links 172
alone is in effect toggle-like. The action of links
i%4 is merely to consirain the upper ends of
links {72 against lateral movement and to trans-
mii the vertical components to the yielding spring
support. Thus, the more violent the vibration
due to unhalance, the greater is the effectiveness
of the springs {86 to cope with such unbalance.
The arrangement thus combines in a single verti-
cally active resilient and frictional support, an
arrangement for absorbing not only the vertical
movements of a revolving drum but the trans-
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8

verse movements as well, together with an appa-
ratus inherently able to variably resist the vari-
able unbalanced loads likely to be presented.

The toggle-like action provides a variable ratio
transmission for the forces created by the re-
volving mass to the resilient support, so that un-
der no practical circumstances can the suspen-
sion respond in resonance, since the transmission
continuously varies the force ratio with each in-
crement of vibratory movement.

It will thus be seen that an apparatus has
been provided which lends itself to automatic
operation through the use of well-known timing
apparatus. For example, after placing a load
within the drum and applying a suitable quantity
of scap, timing and control devices may be em-
ployed, first, to control by valves the amount of
water and the temperature thereof admitted to
the drum; second, to rotate the drum in one di-
rection for washing; third, to subsequently re-
verse the rotation of the drum to drain the wash-
ing fuid; fourth, to admit rinsing water in a suffi-
cient cquantity while rotating the drum in the
original direction; and thereafter, reversing the
drum to drain off the rinsing water. Subse-
quently, the drum may be rotated for a short
space of time at the washing speed, for exam-
ple, to facilitate the arrangement of the drained
clothes therein, whereupon the timing device
may actuate the transimission to inecrease the
speed of rotation for centrifuging; and follow-
ing 9 prescribed period, the power may be shut
off and the drum allowed to return to rest.

It will be seen that the interior of the drum is
readily accessible to cleaning or flushing if de-
sired, and that during the actual washing stage,
the entire drum, including the end chamber, is
subjected to the wash water and therefore main-
tained at a substantially uniform temperature,
due to the insulating effect of the dead air space
surrounding the drum and within the drain tub.
Because of the imperforate washing drum, severe
agitation of the washing fluid results with the
laundry being repeatedly lifted and dropped with
gentle but substantial force to effectively wash
fragile fabrics in a minimum length of time.

While the embediment of the invention has
been described in some detail and in connec-
tion with a reversible electric motor, it will ke
understood that the trahsmission may have in-
corporated therein a reverse drive, so that a uni-
directional motor can be employed. In such an
arrangement, the pump need not be of the re-
versible type, that is, effective regardless of ro-
tation direction.

Although a single practical embodiment of the
invention has been illustrated and described, it
is to be understeod that the invention is not lim-
ited thereto. As various changes in construc-
tion, selectiocn and arrangement of the parts may
be made without departing from the spirit of the
invention, as will be apparent to those skilled
in the art, reference will be had to the appended
claims for a definition of the limits of the in-
vention.

‘What is claimed is:

1. A washing machine drum comprising a
member having a front wall and a substantially
cylindrical wall, said substantially eylindrical
wall having an annular cutward offset inwardly
spaced from the rear edge thereof, a transverse
partition seated cn said offset, said cylindrical
portion having cne or more longitudinal grooves
of increasing depth from said front wall to said
offset, the amount of said offset being at least
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9
as great as the maximum depth of said grooves,
ports in said partition aligned with said grooves,
a rear wall secured to the marginal edge of said
eylindrical wall, an arcuate conduit positioned
adjacent the periphery of said rear wall and be-
ing approximately semicircular in length, and
having a port at one end connecting with the
chamber formed by the rear wall and partition
and a drain nort ‘substantially dlamemcauy dis-
posed from said ‘otHer port, and a trunnion ex-
tending rearwardly of said drum and secared to
_ said partition and rear wall.
2. A washing machine..drum comprisifg. a

5

10’

. said grooves,

member having a front wall and a substantially...

. eylindrical wall, said substantially.; cylindrical
wall having an annular outward oftset invwardly
spaced from the rear edge,thereof, a transveise
parfition having a flange seated on said offset,
said cylindrical portion having one or more
longitudinal grooves of increasing depth from
said-front. wall to said .offset, the amount of said
“offset being af least. as great as the maximum
depth of. said gfooves, ports in said partition
“aligned with said grooves, a rear wall secured to
the ‘marginal ‘edge of said cylindrical- wall;, an
“arcuate conduit formed between ssid wall and
“partition. of apvroximate semicireular  length,
and having a port at one’ end conhecting with
the chamber formed by the rear wall and par-
“tition; and a port leading through said rear wall
at a” point” subs‘oantlally dmme’crlcally dlsposed
from said other port.

3. A washmg machlne drum comprising a
membsr having a front wall and a- substantially
eylindrical wall, said front wall having a- central
loadmg ‘aperture, and said substantially eylin-
'drical Wa,ll having an annular outward offset in-
“wardly spaced from the:; rear edge thereof, a
“transverse partition having a flange seated. on
said .offset, said cylindrical portion having one

T more longl’auamaﬂv extending grooves of in-
c1eak,1n°r depth from said front wall to said off-

seb, the amount of said offset being at least as
great as the maximum depth of said grooves,
ports in.said partition gligned with.said grooves,
a rear wall secured to the marginal edege of said
cylindrical wall, said rear wall having an arcuate
channel formed therein adjacent its periphery,
‘said arcuate channel being approximately sermi.
circular. in length, and having a pcrt at one end
connecting with the. chamber formed by the rear
wall and partition, -and a cover plate for said
channel to form an arcuate conduit thereof, said
cover plate having a port leading into said chan-
nel at a point approx1matf=1y dlametrlcally dis~
-posed from said other port:

4. .Tn =2 laundering machine, g tub, a drum ro-
‘tatable therein having end walls, one having an
access opening,; and  the-other a. trunnion ex-
tending therefrom, said drum having a substan-
tially cylindrical wall joining said end- walls,
said cylindrical wall having grooves of gradually
increasing depih extending from front to back,
and ports in said other end wall connecting with
said grooves, an annular chamber adjoining said
other end wall and connecting with said ports,
and 'a semi-annular conduit- supstantially coax-
ially arranged with respect to said chamber and
having openings at its opposite ends, one open-
ing ‘leading into.said tub and the other into
said annuldar ehamber, and means for rotating
sald ‘drium’ in opposite directions and-in one di-
recmon at, two. different speeds, said- one direc-
mon bemg 1n the dlrectmn from--said tub port
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10
to said chamber port along said semi-annular
conduit.

'b. In g laundering machine, a tub, a drum ro-
tatable therein having end walls, one having an
access opening, and the other a trunnion ex-
tending therefrom, said drum having a substan-
tially cylindrical wall joining said end walls, said
cylindrical wall having grooves of gladually in-
creasing “depth extending from front to back,
“and'ports in said other end wall conne~t1ng with
an annular chamber adjoining
- said other end wall and connecting with said
ports, and a semi-annular channel substantially
“coaxidlly arrangéd in said chamber and having
openings at its opposite ends, one opening lead-

ihg ifito ‘said tub and the other into said annu-

lar. chamber, and- means for rotating said drum
n oLp051te direétiohs to retain wash water with-
in ‘said drum or to drain said drum.

6. In a laundering machine, g tub, a drum ro-
tatable therein ‘rwuvlr:mr -end-walls; one having.-an
-aceess -opehing, and ‘the other a trunnion ex-
‘tending therefrom, a door for said opening, and
a tub-supported journal for said door, saud drum
having ‘2 substantially cylindrical wall joining
said end - walls, said cylindrical wall: ‘having
grooves of gradually increasing depth extending
from front to back, and ports in said other end
wall connecting ‘with said grooves, an annular
chamber adjoining said other end wall and con-
nectmg -with said ports, and a semi-annular
chann ] substaniially coaxially arranged with
respect to said chamber and having openings at
“its opposite ends, one opening leading into said
tub -and the other into said dnnular chamber,
and ‘means for rotating said drum in opposite
directions to retain wash watber within said drum
or to drain said drum.

7. In a laundering machine, a tub, a drum
rotatable therein having end walls, a substan-
tially cyhndmcal wall joining said end walls, said
cvhndmcal wall having means for moving: lig-
uid contained therein from one end to the other
in response -to centrifugal force, and ports in

5 one end wall to permit passage of such liquid
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therebeyond, an annular chamber adjoining said
ported end wall and connecting with said ports
to receive centrifugally moved liguid, and a
semi-cireular conduit substantially coaxially ar-
ranged with respect to said ehamber and having
openings at its opposite ends, one opening lead-
ing inte said tub and the other into said annular
chamber, and means for rotating said drum in
opposite directions for retaining liguid within or
draining liguid from said drum.
- 8. In 'a laundering machine, a tub, a drum
rotatable therein having end walls, o substan-
tially circular wall joining said end walls, said
circular wall having at least portions thereof
tapering ‘outwardly from one end to the other,
and- penpheral porus in the end waill adjacent
the other end, an annular chamber adjoining
said ported end wall and connecting with said
ports, and a semi-circular channel substantially
coaxially arranged with respect to said cham-
ber' and having openings af its opposite ends,
one opehing leading into sald tub and the other
‘into said “annular chambeér, ‘means supported
upon the tub for rotating said drum in ‘opposite
directions for retammg liquid within or drain-
ing liquid from’ sa1d drum, and a constantly open
draln for §aid tub.’

~g;, In"a Taundering machine, 4 tub, g dium ro-
tatable therein having end walls, a4 substantially
circutlar wall joining said end walls, said circu-
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lar wall having portions thereof tapering out-
wardly from one end te the other, and periph-
eral ports in the end wall adjacent the other
end, an annular chamber adjoining said ported
end wall and connecting with said ports, and a
sami-circular channel substantialiy coaxially ar-
ranged with respect to said chamber and having
openings at its opposite ends, one opening lead-
ing into said tub and the other into said annu-
lar chamber, means supported upon the tub for
rotating said drum in opposite directions for re-
taining liquid within or draining liguid from said
drum.

10. In a laundering machine, a tub, a drum
rotatable therein having front and rear walls,
the front wall having a revolving access door
journaled on said tub, and the rear wall having
a trunnion extending therefrom, said drum hav-
ing @ substantially circular wall joining said
front and rear walls, said circular wall having
at least portions thereof of gradually increas-
ing radial dimensions extending from front to
back, and peripheral ports in said rear wall, an
annular chamber adjoining said rear wall and
connecting with said ports, and a semi-circular
conduit substantially coaxially arranged with
respect to said chamber and having openings at
its opposite ends, one opening leading into said
tub and the other into said annular chamber,
means suspended from said tub for rotating
said drum in opposite directions and in one di-
rection at two different speeds, said cne direc-
tion being in the direction from said tub port
to said chamber port along said semi-circular
conduit, and central means associated with said
trunnion for admitting liquid to said drum.

11. In a lsundering machine. a tub, a drum re-
tatable therein having end walls, a substantially
cylindrical wall joining said end walls, said cylin-
-drical wall having grooves of gradually increasing
depth extending from one end to the other and
ports in one end wall, connecting with the en-
larged end of said grocves, an annular chamber
adioining said ported end wall and connecting
with said ports, and a semi-annular conduit sub-
stantially concentrically arranged in said cham-
ker and having openings at its opposite ends, one
opening leading into said tub and the other into
said annular chamber, and means for rotating
said drum in opposite directions for retaining
wash water within said drum or draining said
drum.

12. In a laundering machine, a tub, a drum ro-
tatable therein having end walls, a substantially
circular imperforate wall joining said end walls,
said circular wall having at least cne groove of
gradually increasing depth extending from one
end to the other, a peripheral pert in the end wall
adjacent the increased depth end of said groove,
and a semi-circular channel means substantially
coaxially arranged with respect to said circular
wall and adjacent said last-mentioned wall, and
having openings at its opposite ends, one opening
leading into said tub and the other communicat-
ing with said port.

13. In a laundering machine, a tub, a drum ro-
tatable therein having end walls, a substantially
circular wall joining said end walls and having
rortions of the circular wall of gradually increas-
ing radial diameter extending from one end to
the other, peripheral ports in the end wall adja-
cent the increased radial diameter portions, a
semi-circular conduit means substantially coaxi-
ally arranged with respect to said circular wall
and adjacent said last-named end wall and hav-

10

20

30

40

50

-1
L1

12

ing openings at its opposite ends, one opening
leading into said tub and the other having com-
munication with said peripheral ports.

14. Tn 2 cylinder type washing machine, a drum
having a substantially imperforate cylindrical
wall, and end members for holding a quantity of
washing liguid in said drum, means for mounting
said drum for rotation on an axis at least in part
horizontally extending, means for rotating said
drum at will in either direction, and substantially
imperforate conduit means mounted for rotation
with said drum and having at one end an opening
connecting within said cylinder peripherally
thereof, and extending in an arcuate direction
substantially concentric with the axis of and
around said drum a substantial length from said
opening and terminating in an exhaust port di-
rected outwardly from said drum at the periphery
thereof, whereby washing liquid within said drum
may be drained therefrom through said conduit
by rotation in the arcuate direction of said con-
duit toward said opening, and retained within
said drum by opposite rotation.

15. In a cylinder type washing machine, a drum
having a substantially imperforate cylindrical
wall and end members for holding a quantity of
washing liquid in said drum, means for mount-
ing said drum for rotation on a substantially
horjzontal axis, means for rotating said drum in
either direction, and substantially closed conduit
means mounted for rotation about the drum axis
and having z peripheral opening within said
drum in a region spaced from one end member in
an arcuate direction around said drum a substan-
tial arcuate length substantially concentric of the
drum and terminating in an exhaust rort on the
periphery of said drum, whereby washing liguid
within said drum may be drained therefrom
through said conduit by rotation of the arcuste
length toward said opening, and retained within
said drum by opposite rotation, said substantially
cylindrical wall having fluid diverting channels
leading from said one end member to the region
adjacent said opening, said channels kbeing so
shaped as to render liquid within such channels
resronsive to centrifugal force and cause the fow
thereof to szid opening.

16. In a laundering machine, a tub, a drum
rotatable therein having end walls and a cireular
intermediate connecting wall, said circular wall
having means for centrifugally moving liquid
contained therein to an annular region thereof,
an annular chamber associated with said drum
in justarosition to said region ang having ports
connecting with said region, said chamber being
adapted to receive licuid centrifuged through
said ports, and g substantially semi-cireular sub-
stantially concentric conduit rotatable with said
drum and having ports at each end, one con-
nected with said chamber and the other discharg-
ing into said tub.

17. In a laundering machine, g tub, a drum
yotatable therein having end walls and a circular
intermediate connecting wall, said circular wall

. having means for centrifugally moving liguid

contained therein to an annular region thereof
an _annular chamber associated with said druxr;
in juztaposition to said region and having ports
connecting with said region, said chamber heing
ad_apted to receive liguid centrifuged throuch
sa}d ports, and an arcuate substantially conceil-
tric conduit rotatable with said drum Havina one
end connected to said chamber by an ope?ﬁng
and the other discharging into said tub anci
means for rotating said drum in either dire’ction

18. In a laundering machine, a tub, a druni
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rotatable thereint having end walls and a circular
intermediate connecting wall, said circular wall
having means for centrifugally moving liquid
contained therein axially thereof to an annular
region thereof, and a substantially unobstructed
curved conduit carried by the drum having ports
at each end, one communicating with said region
and the other opening into said tub, said ports
and said conduit along the entire length thereof
being substantially equally distanced radially
from the drum axis, and said ports being dis-
posed more than 120° apart from one another
around the drum. -

19. In a laundering machine, a tub, a drum

rvotatable therein having end walls and g circular L

intermediate connecting wall, said civcular wall
having means for centrifugally moving liquid
contained therein axially thereof to an annular
region thereof, an arcuaste unobstructed conduitb

having a length in excess of 120° carried by said ¢

drum and substantially coaxial therewith having
one end connected to said region, and the other
discharging into said tub, and means for rotat-
ing said drum in either direction.

20. In a laundering machine, a tub, a drum
rotatable therein having end walls and a circular
intermediate connecting wall, said circular wall
having means for centrifugally moving liquid

14
contained therein azially thereof to an atnulay
region thereof, and a substantially unobstructed
curved conduil carried by the drum having ports
at each end, one communicating with said region
and the other opening into said tub, the latter
port and sald conduit along the entire lengih
thereofl being distanced radially from the drum
axis by an amoun{ at least as great as the radial
distance of the pori communicating with said
region, and said ports being disposed more than
120° apart from one another around the drura.

PEYTON W. DOUGLAS.
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