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This invention relates to washing machines
and more particularly to machines for wash-
ing fabrics such as clothes, etc., and has for an
object to produce a washing machine of

& simple construction wherein the number of
moving elements is relatively small. .

Another object is to produce a machine
wherein the clothes are washed and manipu-
lated by means of jets of water forced against

18 the fabric under pressure. )

Another object is to produce a machine
wherein the fabrics are conveniently dried in
a centrifugal drier without necessitating the
handling of saturated fabrics.

Another object is to produce a centrifugal
drier that is operated by a fluid turbine which
is actuated by a directly driven pump, there-
by eliminating many moving parts that
would otherwise be required.

Another object is to produce a washing
machine wherein the fabrics are gently
rubbed by projections on the walls of the
machine as the clothes are moved over the
surfaces by water jets.

25 Another object is to produce a machine

~ that will manipulate the fabric gently by
rapidly circulating the water in the recepta-
- cle over and over and throngh the clothes

* many times in a comparatively short period

20 of time, whereby the time required for the
. washing of the clothes is reduced to a
© minimum.

- Another object is to produce a machine
_ that will operate with comparative quictness

38 on account of the absence of moving parts.

Another object is to produce an efficient
washing machine that may be economically
manufactured. ‘

;> Another object is to produce a washing
machine having a washing receptacle and a
rinsing receptacle, each having a centrifugal
drier whereby the fabrics may be rinsed and
dried in one receptacle while the fabrics in

¢ the other receptacle are being washed and

is

20

dried, thereby materially saving time in the -

operation and reducing the handling of the
fabric to a minimum.

Another object is to produce a machine

50 that is simple and inexpensive to operate and

which will require a minimum of attention
and lubrication.

Another object is to produce a washing
machine that is free of any moving parts
which are liable to catch the clothing or
fingers of the operators and which is safe
for inexperienced operators.

These and other objects which will be made
apparent from the further description of the
invention disclosed in the accompanying
drawings, wherein certain embodiments of
the invention are illustrated.

Fig. 1 is a side elevation of the preferred
form of my invention.

Fig. 2 is a vertical section through one of
the machines illustrated in Fig. 1.

Fig. 3 is a diagrammatic vertical section of
a modified form of turbine for rotating the
basket.

. Fig. 4 is a side elevation of a fragment of
the basket shown in Fig. 3.

Fig. 5 is a diagrammatic sectional view of
another modified form of turbine for rotat-
ing the basket.

Fig. 6 is a transverse section on the line
VI—VI of Fig. 5.

Fig. 7 is a transverse section though the
basket shown in Fig. 2 taken on the line
VII—VII of Fig. 2.

Fig.8 is a transverse section through the
center column shown.in Fig. 2 taken on the
line VIIT—VTII of that figure.

Fig. 9 is a transverse section through the
center column taken on the line IX—IX of
Fig. 2 and illustrating a section of the brak-
ing mechanism.

Fig. 10is a vertical section through a modi-
fied form of washing machine using vac-
uum cups as part of the washing mechanism
and embodying features of my invention.

Fig. 11 is a plan view of a mechanical
basket turning device illustrated in Fig. 10.

Fig. 12 is a transverse section through the
basket shown in Fig. 10 taken on the line
XII—XIT of that figure.

Fig. 13 is a vertical section of the basket
shown in Figs. 10 and 12 taken on the line
XIII—XTII of Fig. 12. _

Fig. 14 is a diagrammatic verticul section 100
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of a modified form of machine embodying
features of my invention.

Fig. 15 is a diagrammatic vertical section
of another modification of machines embody-
ing my invention.

IFig. 16 is a sectional view of a modified
form of basket.

A single machine employing a centrifugal
drier and embodying many of the features
of the machine 1llustrated in Fig. 10 has
been in use. This machine is provided with
a centrifugal drier basket in which the clothes
are washed within the basket while the basket
is in its Jowermost position, by means of vac-
uum cups which are reciprocated vertically
by more or less complicated mechanical ele-
ments, such as gears, levers, etc. The basket
is raised out of the water by a foot pedal
and is rotated with sufficient velocity to throw
off the water in the <lothes by centrifugal
force. * The rotating mechanism also consists
of a series of gears, clutches and friction
drives. To dry the clothes after they have
been washed necessitates the removal of the
cups, the raising of the basket manually by
means of the foot pedal and the throwing
in of a clutch. It isthe usual practice with a
machine of this type to wash several batches
of clothes in the same wash water, lay the
dried clothes aside and then withdraw the
wash water and substitute the rinse water,
after which operation the washed clothes
are rinsed in separate batches. Time in the
operation is lost in waiting on two or three
batches of clothes to be washed before the
rinsing operation can be started, and time is
also consumed in waiting for the tub te drain
and the rinse water to be put in, and the ma-
chine is, of course, unavailable during the
rinsing operation for washing purposes, re-
sulting in a further loss of time. Therefore
time could be saved by using two machines,
first starting both machines washing and then
using one for rinsing after the first batch
has been washed. The rinsing operation
will thereafter be more or less continuous,
and the washing operation will also be con-
tinuous, except for a change of wash water
as it becomes necessary. The cost of manu-
facturing two machines of the type illustrat-
ed in I"ig. 10 would be prohibitive from a
commercial standpoint, and therefore one of
the principal obects of my invention is to
simplify the construction of a machine em-

5 ploying centrifugal driers so that two ma-

chines can be combined and mounted upon
the same frame and handled as a unit. This
construction also affords an increased amount
of ballast for the centrifugal drier and there-
fore materially reduces the vibration of the
machine, which is a very important advan-
tage in view of the excessive vibration set
up by the drier where a single machine is
used.

Referring to Figs. 1 and 2 disclosing the
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preferred furm of my invention, the appi-
ratus includes a pair of tubs or receptactes
16 and 17 preferably placed side by side in
close proximity and supported upon a frame
18, which is held at a convenient altitude
by three supporting legs 19, only two of
which are. visible in the figure. Two of the
le%s are disposed on opposite sides of the
tub 16, and the third is disposed at the ex-
treme end of the machine adjacent the tub
17. 'The tubs 16 and 17 are each provided
with a centrifugal drier basket 20 and 21 re-
spectively, and a hydraulic pump 22 and 23
respectively. The pumps are mounted upon
a base member 24 which also supoprts an elec-
tric motor 25 disposed between the pumps
and adapted to drive them by means of con-
nections to be hereinafter described. Each
pump 22 and 23 is provided with a waste out-
let controlled by valves 26 and 27 respective-
ly, and the valves are connected to a common
drain pipe 28 or hose by means of a pipe 29.
With this apparatus water may be pumped
from one tub to the other if desired by
simply opening one of the valves of one tub
and directing the pipe 28 into the other tub.
Referring to Fig. 2, wherein a complete
machine unit is illustrated, the device in-
cludes a receptacle or tub 16 adapted to con-
tain the wash water, which is preferably
placed in the machine up to the level A indi-
cated by the broken line, the quantity being
sufficient to nearly cover the contalner or
basket 20 when it is in ‘its lowermost posi-
tion as indicated in Fig. 1 in dotted lines.
One of the principal objects of my inven-
tion is to produce a washing machine wherein
the operation of washing and manipulating
the fabrics and wringing or drying the fab-
rics 1s performed by means of water circu-
lated by a simple pump, thereby eliminating
the mechanical operating elements such as
gears, levers and other moving parts. With
this in view, I have provided a simple form
of pump 22, which comprises a U-shaped
Venturi tube terminating at one end in an
intake opening 30 and a discharge outlet 31
and having a reduced portion 32 having a
cross sectional area less than that of the 1in-
take and the outlet of the tube, forming in
effect a Venturi tube, in which is mounted
for rotation a screw propeller 83 of suitable
design. The propeller 1s adapted to be ro-
tated at high velocity by means of a shaft
34, which extends through the pump casing
and is journaled therein 1n an extended bear-
ing bushing 85, which is fitted in an inwardly
projecting boss 36 formed integrally with the
pump casing or tube. The bearing bushing
35 and the boss 36 are provided with lubri-
cating holes 37 so that the shaft is lubri-
cated by water circulating along the shaft.
Leakage of water is prevented by the pack-
ing gland 38, which is adapted to be screwed
into the pump casing. The shaft is rotated
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by means of the motor 25 through the medium
of a cone clutch 36’, which is adapted to be
held in operative engagement with the cone
sleeve 87" by the thrust of the propeller,
which tends to pull the shaft away from the
motor. The clutch is disengaged from the
sleeve by means of the clutch lever 39 when

the said lever is moved to the right. The

lever is provided with a counter weight 40 for
the purpose of returning the lever to vertical
position, and the operating sleeve 41 is lo-
cated on-the shaft so that the lever 39 will
normally hold the clutch in disengaged posi-
tion. In order to start the pump, the lever

39 is_gently moved toward the right until.

the clutch 36" engages the sleeve 87’, after
which the lever may be released, as the thrust
of the propeller will then hold the clutch in
engagement. - ' -
The intake 30 of the pump is registered
with the opening 42 in the bottom of the tub
or receptacle 16, and the discharge outlet 31
of the pump is régistered with the center of
the. tub, and is proyided with a tubular ex-
tension 43, which will hereinafter be referre
to as the outer center column. The pump
22 is securely mounted upon the base 24,
which also supports the motor 25 and the
pump 23, and the said pumps are aligned

with the motor upon this base and assembled

upon the machine as a single unit, to which
the remaining parts are adjusted without dis-
turbing the alignment of the motor and the
pumps. The pumps are further supgprted
by means of transverse brackets 44, Fig. 2,
which straddle the flanges 45 and which are
secured to or may be integral with the frame
members-18, Fig. 1, which support the tubs.
The flange 45 is secured to a collar 46 carried
by the bottom of the tub so as to form a water
tight connection between the-tub and the
pump, and the flange 47 of the intake end of

the pump is secured to a collar 48 carried by

the bottom of the tub and which surrounds

5 the conical intake opening 42.

The discharge end of the pump is pro-

-vided with an integral socket 49 disposed

centrally of the discharge outlet and sup-
ported by integral webs 50 connecting the
socket with the walls of the pump casing.
A tubular inner column 51 is securely fas-
tened at its lower end to the socket 49 either
by screw threads or by brazing, and this col-
umn together with the outer center column

5 43 serves as a central support about which

the container or basket 20 is adapted to ro-
tate when the basket is in either raised or
lowered position. . ,

The basket 20, Figs. 2 and 7, is circular in
shape and of slightly smaller diameter than
the tub. The side wall 52 is provided with
a plurality of perforations 53, Fig. 7, for the
purpose of permitting the escape of water
from the sides of the basket when the basket

5 is being rotated during the centrifugal dry-

3

ing operation, and is also provided with a
plurality of conical projections 54, Figs. 2
and 7, which are preferably struck out of the
metal forming the side wall. These lugs are
for the purpose of gently rubbing the fabric
during the washing operation as will herein-
after appear. .

The central portion of the basket is hollow
and consists of a flat bottom wall 55 and a
conical upper wall 56 forming a chamber 57
therebetween adapted to receive fluid and
will hereinafter be referred to as a fluid dis-

tributing chamber. The conical wall 56 and

the annular bottom 58 disposed between that
wall and the side wall, are provided with
conical lugs 59 similar to those in thé side
wall and are for a similar purpose. The an-
nular bottom portion 58 is also provided
with perforations 60, Fig. 7, for the purpose
of permitting water to drain from the basket

‘when the basket is raised out of the water

into the position illustrated in Fig. 2.

The basket is provided with a plurality of
radially disposed water conduits 61, 62 and
63 communicating with the distributing
chamber 57 at their inner ends, and which ex.
tend upwardly along the inside of the verti-
cal walls of the basket, where they terminate
in dischargé nozzles 64, 65 and 66 respectively.
The nozzles which are of ample capacity are
directed downwardly toward the center of the

basket and at an angle to a radial plane trav-’

ersing each nozzle, so that the reaction of

the water discharged by the nozzles tends to.

rotate the basket, while the jets strike and
manipulate the fabries and keep them against
the rubbing surface on the bottom of the
basket. The nozzles 64, 65 and’ 66, see Fig.
2, are located at different elevations in the
basket and consequently discharge jets of
water into the basket at different elevations.
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The nozzles are also disposed so that they

will discharge the water at different angles
with respect to the axis of the basket.

The conical bottom 56 is also provided with
a series of discharge orifices or nozzles 667,
which open out of the distributing chamber
57 and which discharge upwardly toward the
periphery of the basket and in a direction
tangent to the orbit of revolution of the noz-
zles. These nozzles are disposed ‘at different
distances from the center of the basket and

consequently the water jets delivered there-

from operate on different parts of the fabric
above them.

The pump 22 is designé& to circulate a

comparatively large quantity of water, and

for the purpose of a machine for domestic
use this quantity is in excess of a hundred
gallons per minute. The water under con-
siderable pressure is discharged from the
nozzles, which have comparatively large dis-
charge orifices, and therefore the volume and
velocity of the water is sufficient to displace
and manipulate the fabrics within the bas-
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ket with such energy that they are thorough-
ly washed within a comparatively short pe-
riod of time. Kach piece of fabric is sub-
jected simultaneously with the others, to vio-
lent continuous agitation by the water, and
as the basket containing the fabrics is rotated
by the reaction of the water discharged from
the nozzles, each piece as it is brought into
contact with the walls of the basket is gently
rubbed, thereby aiding in the washing
process. .

The center of the basket is provided with
a conical valve sleeve 67, which is attached
to the bottom 55 and the conical bottom 56,
so that it closes the center of the chamber 57,
The sleeve is provided at its upper end with
an annular channel 68, the purpose of which
will hercinafter appear. The basket is
adapted to {it over an operating cylinder 69,
which is slidably mounted for vertical and

" rotary movement on the exterior of the outer

25

center column 43, and the cylinder is pro-
vided at its lower end with a conical valve 70,
which is adapted to receive and support the
valve sleeve, and thereby support the basket

" upon the cylinder 69.
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The upper end of the cylinder 69 is closed
by a cap 70" screwed or otherwise secured to
the upper end thereof and which is provided

with a downwardly projecting brake sleeve.

71 fitting over and sliding upon the inner cen-
ter column 51, so that the cylinder 69 carry-

ing the basket 20 thereon is free to slide ver-

tically on the outer and inner columns 43 and
51 respectively. The basket is therefore free
to rotate about the center column as an axis,
the columns serving as a bearing for the
basket. ‘

The space 72 between the outer and inner

center columns is in open communication

with the discharge outlet 31 of the pump 22,
and therefore the cylinder 69 carrying the
basket 20 is responsive to fluid pressure with-
in the pump and the center column 72, and
when the pressure within that column ex-
ceeds a determined amount, the basket 20 will
be raised to the position shown in Tig. 2 by
the cylinder 69. :

The eonical valve 70 on the cylinder 69
is provided with two annular ports 78 and 74,
the latter communicating with the interior of
the cylinder 69 through ports 75 in that cyl-
inder which are adapted to be uncovered only
when the cylinder is raised to its uppermost
position, at which time the ports 75 are ex-
posed to the interior of the outer center col-
umn 43. The port 73 extends through the
walls of the cylinder 69 and is disposed be-
neath the port 74 so that when the cylinder 69
is in its lowermost position, the port 73 will
register with the ports 76, Figs. 2 and 8, open-
ing out of the outer center column 43 ad-
jacent the bottom of the tub 16. It will be
seen that the ports 75 are closed by the wall
of the outer center column 43 when the basket

1,882,560

is in its lowermost position, and that water
will flow through the ports 76 into the dis-

‘tributing chamber. 57 at this time, from

whence it is discharged into the basket
through the nozzles 64, 65, 66 and 66" for the
purpose of manipulating and washing the
clothes or fabrics therein. The size of the dis-
charge nozzles is so proportioned with re-
spect to the capacity of the pump or the vol-
ume of water delivered thereby, that the
pressure within the center column while the
ports 76 are open and water is being dis-
charged from the basket nozzles, is insuffi-
cient to raise the basket. The entire quantity
of water discharged by the pump is therefore
at this time discharged into the basket, with
the result that the fabrics or clothes therein
are energetically tumbled and jostled about
in the basket by the jets, dur.ng which opera-
tion the basket is revolving at a moderate
velocity, and the fabrics are revolving slowly
about the center coluinn in the opposite di-
rection. The clothes are rubbed gently by
the lugs or kncbs 59 by reason of the relative
movement of the fabrics and the basket, and
the water jets are discharged against differ-
ent portions of the fabries throughout the
entire washing operation. Kach piece is in-
cessantly jostled and rubbed and separated
from neighboring pieces in a turbulent mass
of soapy water, and by reason of this ener-
getic action the fabrics are washed in shorter
time than is usually required by washing
machines, and by a means requiring less
energy and mechanical-apparatus than is re-
quired for mechanically operated washing
elements driven through gears, levers, etc.

The discharge of water through the ports
©6 is controlled by a manually operable cy-
lindrical valve or gate 77 provided with gate
openings or ports 78, Figs. 2 and 8. This
gate is adapted to close the three p.-ts 76
shown in Fig. 8, by a rotation of the valve
7 through approximately 60 degrees, but it
will Le understood that a greater number of
ports mey be employed thereby reducing the
rotary movement required for closing the
ports. This gate or valve 77 is provided with
a center hub 79 loosely fitting the inner cen-
ter column 51 and the hub is connected with
the gate by integral radial webs or spokes 80
Letween which the water in the outer center
column 43 may freely pass. ‘

The gate is rotated by means of an operat-
ing-shaft or rod 81, which is rotatably mount-
ed in the inner center column 51, which col-
umn is provided with a horizontal slot 82,

Fig. 8, through which a screw or pin 83 pro-

jects. This screw connects the gate hub 79
with the operating rod 81. The slot 82 is of
suflicient length to permit of rotation of the
operating rod through a range of more than
60 degrees for a purpose that will herein-
after appear.

The upper end of the rod terminates above
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the top of the inner center column 51 and

projects through a thrust bearing collar 84
which is screwed on or otherwise secux:ed
to the top of the center column 51, and which
is provided on its underside with an anti-
friction bearing 85 adapted to be engaged
by an upwardly projecting annular flan

86 carried by the cylinder cap 70°. This col-
lar 84 serves therefore as a thrust bearing
limit stop for the basket when the basket
is in its uppermost position, as indicated in

- Fig. 2. The collar 84 is also provided with

15

a packing gland 87 surrounding the oper-
ating rod 81, adapted to prevent the leakage
of water from between the inner center col-
umn 51 and the said operating rod. A handle

~ 88 is mounted on the upper end of the rod

20

and serves as a means whereby the rod may .
be manually operited. A packing gland 89
surrounds the inner center column 51 and

. Is screwed into the upper side of the cylin-

25

30

35

der cap 70’ for preventing leakage of water
from Etween the brake sleeve 71 and the
inner center column. This giand is disposed
between the upper face of the cap 70’ and
the thrust collar 84 so that it is out of en-
gagement with the collar 84 when the bas-
ket is in its raised position. -

When it is desired to wring or dry the
clothes or fabries after they have been
washed, the handle 88 is turned one-sixth
of a revolution so as to turn the valve 77
into a position that will close the ports 76
in the outer center column 43, as shown in
Fig. 8. A downward projecting lug 90 is
provided on the under side of the handle 88

~which is adapted to drop into V-shaped

40

45

55

- shown in side elevation

60

grooves cut in the top face of the gland 87
at spaces 60 degrees apart so that the handle
will be automatically arrested after it has
been turned through 60 degrees of a revolu-
tion. : : o

When the valve or gate 77 has been turned
so that the 'ports 76 have been closed, the
escape of water from the outer center col-
umn will be entirely shut off, and this will
cause the pressure in the center column to
rise sufficiently to raise the basket filled with
fabric out of the wash water into the raised

position illustrated in Fig. 2. The clothes

“or fabrics within the basket are dried or
.wrung after the basket has

been raised by
causing the basket to be rotated at high ve-
locity, so as to throw off the water by cen-
trifugal force.

The means for rotating the basket or cen-
trifugal drier comprises a pair of tapered
reaction’ turbine’ tubes 91, one of which is
in Fig. 2, and both
of which are shown in plan view in Fig. 7.
These tubes are in communication at their
inner ends with ports 92 in the conical valve
sleeve 67 which register with the annular
valve port 74 in the conical valve 70 car-

ried by the basket, and the tubes extend, as

-tom of the basket

‘outwardly into éngagement

76 will be

5

shown, from these ports 92 through the dis.
tributing chamber 57 and through the bot-
and terminate in nozzleg
93 beneath the bottom of the basket and at
the periphery thereof. The nozzles are dis-
posed on o(fposite sides of the basket and
are directed in opposite directions tangent
to the periphery of the basket and slightly
downward so that the water discharged
therefrom will be directed downward ‘and
against the side of the tub, into the wash
water directly beneath. The reaction of the
water discharged b

basket at the desireg velocity, .

Referring to Fig. 2, it will be seen that
the discharge of water through the turbine
tubes will commence immediately after the
ports 75 in the cylinder 69 have been uncov-
ered by the upward movement of the basket,
and that the upward movement of the basket
and rotation thereof will be occasioned auto-
matically as a result of the turning of the
handle 88 which closes the valve 77.

When it is desired to stop the rotation of
the basket after the clothes or fabrics have
been sufficiently dried, the handle 88 is again
turned in the same direction that it was
turned to raise the basket, and this netion
will cause a
mounted in a slot 94 in the rod 81, to be
moved into contact with the arcuate tapered
brake shoes 95 disposed in notches 96 cut
in the inner center column, and force them

with the interior
surface of the brake sleeve 71, contactin
therewith at a point adjacent the lower eng
thereof. The friction of the shoes 95 against
the brake sleeve 71 gradually reduces the
velocity of rotation of the basket which may
gradually be brought to rest. The basket is

thus held stationary against the power of

the turbine, which at this time is material-
that the additional
by the rod 81 has

Iy reduced for the reason
rotation of the valve 77 _
partly opened the ports 76, so as to permit
of the discharge of water into the wash water
beneath the basket and thereby partially re-
lieving the pressure within the cylinder 69.
The basket may be supported at any point
intermediate the upper and lower positions
by the brake shoes 95. .

After the fabrics have been removed from
the basket, it may be lowered for another
washing operation by. simply reversing the
handle 88, so that it'is acain brought to its
original position, at which time the ports
wide open and the pressure in
the outer center column reduced sufficiently
to permit the basket to descend into the
wash water. The reverse movement of.the
rod 81 releases the brake shoes 95, so thut

the basket is free to respond to the pressure

within the center column and descend when
the pressure falls sufficiently. “When -the
basket has attained its lowermost position,

the tubes rotates the

cam 93, Figs. 2 and 9, slidably
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the ports 73 will again register with the ports
76 and the discharge of water through the
nozzles 64, 65, 66 and 066 will iimmediate-
ly thereafter be resumed. Fabrics to be
washed may then be placed in the basket or
they may be placed in the basket before it is
lowered into the wash water.

Referring to Fig. 2, it will be seen that
the basket may be removed so that the tub
may be cleaned by simply sliding it upward
over the cylinder 69 and the handle 88. When
it is replaced the valve sleeve 67 will seat
upon the conical valve 70. The sleeve and
the valve are preferably fitted so that a water
tight joint is formed there hetween when
the basket is seated on the cone so that water
may not leak upward or downward from
between the sleeve and the cone, hut in or-
der to permit any water which might leak
past the cone 70 from entering the basket
while the basket is beine rotated at high
speed, the previously referred to annular
channel 68 is provided at the upper end of
the sleeve 67 to catch the water thrown off

5 by the cylinder at this point. A tube 97 es-

tablishes communication between the chan-
nel 68 and the distributing chamber 57,
whereby water may be discharged from the
channel into the chamber. Water leaking
into the chamber through the tube 97, or
from the ports in the conical valve 70 will
be forced outwardly bv centrifugal force
through the radial discharge passages 63 in
the basket, from whence it escapes throush
a minute vent 98, Fig. 2, provided at the
elbow of each tube. Water cannot there-
fore accumulate in the passages 63 or be
discharged from their respective nozzles dur-
ing the drying operation.

Referring to Figs. 3 and 4, a modified form
of turbine for-rotating the basket at high
velocity is shown. - In place of the reaction
tubes 91 employed in the basket above de-
seribed, a series of Pelton buckets 99 are dis-
posed around the periphery of the basket 20
adjacent its bottom edge, forming an impulse
and reaction turbine which is adapted to re-
ceive a jet or jets of water discharged from a
stationary nozzle or nozzles 100. one of which

4 is shown suitably arranged to discharge a jet

of water tangent to the periphery of the bas-
ket, so that it first strikestheupperhalfofeach
bucket. The lower half of thebucketsare pro-
vided with a shroud 101 to prevent the radial

s+ escape of fluid from the buckets. These buck-

ets transmit, in a well known manner, rotary
motion to the basket when water is discharged
against them. The nozzle 100 communicates
with the interior of the center column 437

©» through a stationary tube 102, which is se-

cured to the exterior of the said center column
and which receives water therefrom through
a port 103 in the said column. This port is
controlled by a valve 77/, similar in every re-
spect to the valve 77, illustrated in Figs, 2 and
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8. When the valve 777 is rotated to close the
ports 76’ to shrt off the circulation of water
nto the basket 207, the port 103 is uncovered
and water is discharged through the tube 102
and nozzle 100. When the basket has as-
cended to its uppermost position the buckets
99 will register with the nozzle 100 and rotary
movement will be imparted thereto imme-
diately thereafter.

Referring to Figs. 5 and 6, another modified
turbine is illustrated. In this case the basket
is rotated by an impulse and reaction tur-
bine 104 provided with vanes 105 arranged in
the basket center around the outer center
column 43", so that they will receive water
therefrom through the stator element 106 of
the turbine. The stator comprises a series of
vanes 107 arranged about the inner center
column 517/, which are adapted to discharge
the water horizontally against the buckets or
vanes 105 in the rotor 104. The buckets 105
are designed to reverse the direction of flow
of the water and discharges it downward out
of the turbine.

The crown 108 of the stator 106 is adapted *

to serve as a guide and bearing for the cyl-
inder 69”7, to which the basket 207" and the
rotor 104 are attached. Water may pass
through ports 109 in the stator erown into
the upper part of the cylinder 69" for the
purpose of raising the basket and holding it
m elevated position during the drying opera-
tion.

Referring again to Fig. 2, it will he seen
that the basket rotates ahout a double hear-
ing; the lower portion of the basket is sup-
ported adjacent its center of centrifugal force
by the upper end of the outer center columnn
43, and the upper end of the basket is sup-

ported by the upper end of the inner center !

column 51. It will e observed that the only
o1l lubrication required for this machine is
at the bearings and thrust bearings 110 of the
motor. The propeller shaft and the bearing
about which the basket rotates are constant-
Iv lubricated by water circulated by the pump
and which is constantly accessible to all of
the said bearings during the operation of the
machine.

In Fig. 16,1 have shown a modified form of
basket wherein the conical bottom 56’ ex-
tends downward from the center and ter-
minates at the vertical side wall 527 of the
basket adjacent the edge of the flat bottom
plate 55’ This construction forms a truss
1n which the conical hottom serves as a tension
and compression member preventing vertical
displacement of the sides of the basket with
respect to the center sleeve 677, The reaction

tubes 917 are encased by the hottom members 1

and the discharge nozzles thereof project
through the bottom plate. The nozzle con-
duits 627 in this basket communicate with the
distributing chamber 577 at a point adjacent
the vertical sides thereof. The fabric sup-
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porting bottom 56’ of this basket requires
no drainage perforations as the water will
flow down the conical bottom and pass out of
the basket through the perforations in the
side of the basket. In certain respects, this
form-of basket is preferable to that shown in
Fig. 2, for the reason that it is a more rigid
and economical construction, and by reason
of the shorter nozzle conduits, the resistance
of the water through them is correspondingly
reduced. '

The simplicity of the constructions makes
it possible to construct and market a ma-
chine such as is illustrated in Fig. 1, at prac-
tically the same cost as the single tub ma-
chines now commercially sold and which are
capable of doing only half the work within a
longer period of time.

The operation of the complete machine
shown in Fig. 1, is as follows: Assuming that
the clutches are disengaged from the motor
and that wash water has been placed in each
tub or receptacle to the level indicated by
the dotted line A, Fig. 2, the washing opera-
tion is started by first placing clothes or fab-
ries which are to be subsequently boiled in
one basket 20 and those which are not to be
boiled in the other basket 21, while the bas-
kets are in their lowermost position. The
motor 25 is then started and the clutches 377
moved to connect the pump propeller shafts
with the motor. Water will thereaftor be
circulated through the nozzles 64, 63, 66 and

- 66” in the manner previously described. This

operation is continued until the fabrics or
clothes are thoroughly washed. When the
washing operation has been completed, the
handle 88 of one tub 16 is turned by the op-
erator until the ports 76 in the outer center
column are closed. The basket will then be
raised by the increased pressure in the center
column and the basket rotated in the manner
previously described. When the fabrics have
been dried svfficiently, the rotation of the bas-

3 ket is arrested by further turning of the han-

dle 88, which applies the brakes in the man-
ner previously set forth. The other basket
21 may then be similarly. raised and retated
to dry the fabrics in the tub 17, during which
interval the clothes or fabrics in the first bas-
ket 20 may be removed and placed in the bas-
ket just emptied. The basket of the first tub
16 is next caused to be lowered into the wash
water by a reverse movement of the operat-
ing handle, which releases the bhrakes and
opens the ports 76,

The fabrics in the second basket 21 are Ly
this time sufficiently dried so that the opera-
tor may then stop the basket by means of the
handle controlling the operation of that has-
Iet. The tub 17 containing this batch of fab-
rics will thereafter be used as a rinsing ma-
chine. Without removing the fabries the
wash water in this tub is pumped out of the
tub through the waste pipe 28 after the valve

7

27 has been opened to permit of its escape.
After the water has been pumped from the
tub 17, which operation requires but a few
seconds, the valve 27 is closed and rinse water
1s placed in the machine. The basket is then
lowered so that the fabries will be manipu-
lated and rinsed by the jets of clear water
discharged into the basket. The rinse water
may be changed continuously by discharging
clear water from the hydrant into the tub
and at the same time permitting an equal
quantity to be forced out of the drain pipe
28. The escape of water is controlled by the
valve 27, which at such time is set in slightly
opened position. When the fabries have been
sufficiently rinsed they are dried by raising
the basket and rotating it in the manner pre-
viously described. The washing and rins-
ing operation is henceforth carried on simul-
taneously until the entire quantity of fabries
have been washed.

It will be seen that during the entire oper-
ation, it is unnecessary for the operator to
either rinse the fabrics by hand or handle
water saturated {abries, as is necessary in the
operation of other portable washing appa-
ratus. The machine operates quietly and
may be readily cleaned and inspected. The
machine requires practically no oil Iubrica-
tion and is controlled by simple operating
mechanism. The tubs are supported upon a
single frame having three supporting legs
provided with castors, so that the frame is
free to oscillate slichtly when the baskets ave
rotated. The oscillation is dampened mate-
rially by reason of the water ballast in each
tub and therefor the oscillation is less than
that of a single tub machine such as ig illus-
trated in Fie. 10, having half the amount of
water. A slight amount of oscillation is hen-
eficial, as it relieves the bearings of the bas-
ket and center column from excessive strains,
but the oscillations of a single machine be-
comes excessive when the fabrics are unbal-
ancecd and therefore the extra ballasy pro-
vided by the combination of two tubs is of
decided benefit.

In Fig. 10, T have illustrated a form-ef.:

washing machine now in use, in which there
is a centrifugal drier and mechanically op-
erated vacuum cups or vlungers adapted to
be reciprocated vertically into and out of
contact with the fabries within the drier.

In this type of machine the action of the.

plungers is depended upon entirely to ma-
nipulate the fabries. and the plungers are
given a rotary movement upon their down-
ward stroke whereby a slow rotary motion
is imparted to the basket. T have found that
by providing this type of machine with a
drier havine rubbing lugs the shape of a
frustrum of a cone projecting upward from
the bottom, ax in the basket of the machine
illastrated in Fig. 1, and by causine relative
movenent of the fabries and the drier, and
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by causing the fabrics to be turned so that
different parts of the fabrics are exposed
to the rubbing surfaces, that the fabrics are
washed more thoroughly and in a consider-
ably shorter time than was possible before
these improvements had been applied. The
fabric turning action is accomplished by
means of jets of water forced upwardly out
of nozzles in the bottom of the drier basket,
which strike the underside of the fabrics and
turn and separate them. The basket is ro-
tated with respect to the fabrics by means of
a star wheel or intermittent gear, which is
adapted to rotate the basket about one-sixth
of a revolution during the interval in which
the fabrics are being forced against the bot-
tom of the drier by the plungers.

Briefly this type of machine includes a tub
110 having a rotary drier basket 111 rotat-
ably mounted therein upon a center column
112 which extends upwardly through the bot-
tom of the receptacle. The center column
also projects downwardly and terminates in
a sleeve 113 upon which is slidably and ro-

5 tatably mounted a driving clutch wheel 114.

This wheel is retained nron the sleeve bv
means of a collar 115 which also supports
the cone member 116 of the clutch.

The driving clutch is provided with a fric-
tion ring 117 adapted to engage a friction
disc 118, which is driven by an electric mo-
tor, not shown. This clutch is provided with
a pinion 119 adapted to mesh with a gear 120
when the clutch is in its lowermost position
and is adapted to be disengaced when the
driving clutch 114 is raised. The gear 120 is
provided at the lower end of the hub thereof,
with a crank 121 havine a ball stud 122 adant-
ed to fit into a ball socket 123 of the wobble
crank 124.. The wobble crank is pivoted for
universal motion at its lower end and serves
to oscillate the crank lever 125 vertically.
A vertical shaft 126 is pivotally secured at
its lower end to the free end of the crank
lever 125, and the upper end of the shaft
projects above the top of the tub and is sup-
ported in a guide 127 which also serves as one
of the leos of the tub.

The plungers of this type of machine are
bell-shaped and usually two plungers 128,
only one of which is shown, are secured to a
bracket 129 which is pivotally mounted on
the plunger arm 130. This arm is detachably
secured to the verticallv operating shaft 126
by means of a socket fitting over the end of
the shaft and a set screw 131 which is adapted
to be operated to grip the shaft, by means of
a handle 132. In this type of machine the
plunger arm is usually "detached from the
shaft during the drving operation when the
basket is raised, so that the plungers will not
interfere with the rotation of the basket, I
have provided an improved means for mount.
ing the plunger arm, whereby the arm is
hinged to the shaft, so that the plungers may
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be ‘tilted back of the shaft as indicated in
broken lines in Fig. 10. This construction
consists of an auxiliary shaft 183 pivotally
hinged to the shaft 126 by a pin 134. The
auxiliary shaft has a tongue and groove con-
nection with the shaft 126, and the joint is
such that the auxiliary shaft cannot be moved
past the vertical position when moved to-
ward the right. When it is desired to tilt
the plunger arm, the screw 131 is loosensd
and the arm is raised vertically until the
socket clears the hinge joint. The auxiliary
shaft may then be tilted backward to the
position indicated in broken lines in Fig.
10. When the plunger arm is in this posi-
tion, the center of gravity thereof will lie
on the left side of the shaft 126 and therefore
will remain in that position until manually
tilted to operative position by the operator.
Rotation of the gear 120 causes vertical re-
ciprocatory movement of the plungers, so
that they are intermittently raised and low-
ered into contact with the fabrics.

The basket is adapted to be raised out of
the wash water and rotated at a high velocity
for the purpose of drying the fabrics in the
basket. The basket is raised by a center
shaft 135, to which the basket is secured at
its upper end, by means of a sleeve 136, which
slides over the outside of the center column
112 and forms a bearing for the basket. The
shaft 135 extends below the sleeve 113 and is
supported upon a lever 137 actuated by a foot
lever 138. When the foot lever is pressed
down the shaft 135 is raised, thereby lifting
the basket out of the water. The nut 139 on
the lower end of the shaft 135 engages the
lower end of the hub 140 of the cone clutch
116 and moves it upward into engagement
with the driving clutch 114. The cone
clutch is splined to the shaft 135 by means
of a key 141, and the shaft is rotated by the
cone clutch after the clutch has been moved
into engagement with the driving clutch.
Further upward movement of the shaft
raises the driving clutch so that the pinion
119 is disengaged from the gear 120. The
plunger driving mechanism is therefore
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non-operative when the basket is in raised .

position and is being rotated.

The means for raising the basket and ro-
tating it after it has been raised, and the
means for reciprocating the plungers are
old in the art, and no claim is made to this
part of the apparatus. Ashasbeen previously
stated, my improvements on this type of
machine consist in the means for rotating the
basket when it is in washing position, where-
by the fabrics are rubbed by the knobs on
the bottom thereof, as shown in Fig. 10,
and in the means for turning the fabrics over
in the basket so that different parts of the
fabrics are rubbed by the basket and the
plungers.

The means for rotating the basket includes
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the star wheel or intermittent gear shown
in Figs. 10 and 11. The gear consists of a
driving wheel 142 carrying a driving pin
143, which cooperates with a star wheel
144. This form of wheel is well known in
the gearing art and therefore its principles
of operation will not be described in detail.
It will be seen from Fig. 11 that the pin
143 enters a slot 145 at each revolution of
the pin and turns the star wheel through
60 degrees of a revolution, and the star
wheel is locked in stationary position dur-
ing the time the pin is disengaged from
the star wheel according to well known prin-
ciples of operation. The driving wheel 142
is integral with the crank 121 and is rotated
by the gear 120. The star wheel is rotatably
mounted on the hub 140 of the cone clutch
116 and is yieldingly connected with the cune
clutch by means of compression springs 146.
‘When the driving pin 143 strikes the slot in
the star wheel, the springs are first compress-
ed and the basket which is driven by the
star wheel is gradually accelerated. When
the star wheel- is locked, the - springs
gradually stop the basket, so that the springs
are in effect shock absorbers which cushion
the movements of the basket. The driving
pin is so positioned with respect to the ball
stud 122 that the movement imparted to the
basket is at its maximum velocity when the
plungers are in their lowermost position,
as indicated in Fig. 10. The effect of this
apparatus is to rotate the basket when the
plungers are engaging the clothes and when
they are withdrawing therefrom. The
clothes are given a slight movement by the
basket as the plungers are withdrawn, there-
by bringing different fabrics under the plung-
ers at each downward operation. The fab-
rics are rubbed by the knobs on the bottom
of the basket. The fabrics are turned over
in the drier by means of jets of water which
are discharged upward against the under side
of the fabric through nozzles 147 and 148
provided in the bottom of the basket. The
nozzles open out of a series of discharge
conduits 149 shown in enlarged scale in a
slightly modified form in Figs. 12 and 18.
The conduits 149 communicate with a hood
150 integral with the lower end of the sleeve
136, which hood forms the upper part of
a water chamber 151, Fig. 10, surrounding
the center column 112, and closes the top
of the chamber when the basket is in its
lowermost position. A Venturi tube 152
communicates at one end with the water
chamber 151 and at the other end with the
interior of the tub 110 through the intake
port 153, which is located beneath the basket.

A screw propeller pump 152’ is located in
the reduced neck of the Venturi tube and is
adapted to be rotated at high velocity by
means of a chain of gears 154, 155, 156, the
latter of which meshes with a bevel gear 157

o

on the under side of the driving clutch 114.
When the basket is in raised position the
clutch 114 is also raised out of engagement
with the gear 156, so that the pump is not
operated when the basket is raised to dryin
position. Water is circulated through the
Venturi tube or pump and discharged
through the nozzles under pressure sufficient
to turn the clothes over and manipulate them
continuously during the washing operation..
It is obvious that the propellers’ may be
driven directly by a motor, as is done in the
machone illustrated in Fig. 1, or it may be
driven by a friction drive operated directly
by the friction disc similar to the drive
shown in Fig. 14.

Referring to Figs. 14 and 15, I have shown
another modified form of washing machine,
which consists principally of a tub and ver-
tically reciprocable plungers for manipulat-
ing the clothes. Washing machines have been
in use employing this method of washing, and
the shait for operating the plungers in such
machines is provided with a more or less
complicated ratchet and pawl means for re-
volving the plungers in steps, so that they
descend upon the fabrics at a different spot
at each downward stroke. Such machines
are usually provided with a smooth bottom
for the reason that no means has been pro-
vided to turn the fabrics over, and if rubbing
surfaces were provided only the undermost
fabrics would be rubbed. This is undesir-
able for the reason that all of the rubbing
would be done on the same piece at the same
spot.

In improving such machines, I provide the
tubs with means for discharging jets of water
upwardly as in the machines previously de-
scribed and for the same purpose. Instead
of a flat, smooth bottom I provide a conical
shaped bottom provided with rubbing knobs
similar to those employed in the machines
illustrated in Figs. 1 and 10.

Referring to Fig. 14, I have diagrammati-
cally illustrated in section my improved ma-
chine, which consists of a tub 158 provided
with a conical rubbing botgom 159 disposed
above the bottom 160 of the tub. This bottom
has an opening 161 surrounding the center
column 162 and may be removed for the
purpose of cleaning the tub. The Venturi
tube 163 containing the propeller pump 164
communicates at the end with an annular
conduit 165 at the periphery of the tub be-
neath the bottom thereof, and at the other
end with the interior of the tub through the
inlet 166 beneath the conical bottom 159.- The
water circulated by the pump 164 is dis-
charged into the annular conduit and through
a series of clischarge nozzles 167 opening out
of the conduit and adapted to discharge jets
of wash water upwardly and inwardly to-
ward the center of the tub. The water flows
through the opening 161 in the conical bot-
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tom 159 and is drawn through the pump inlet
166. The fabrics are manipulated by a pair
of plungers 168, which are pivotally con-
nected to a cross beam 169 by means of the
links 170. A reciprocable shaft 171 operates
through the center column 162 and is con-
nectef to the cross beam. Any mechanical
means may be employed for reciprocating the
shaft so as to impart reciprocatory movement
to the plungers. As the plungers descend
they will move in the path indicated in dotted
lines in Fig, 14 and will work the fabrics over
the conical bottom toward the discharge
nozzle 167. The jets from the nozzles will
lift and turn the fabrics and force them
toward the center of the tub. The nozzles 167
are disposed at a slight angle with respect to
an axial plane so that the jets will move the
fabrics -and revolve them around the center
of the tub. - The plungers are not revolved,
but as the fabrics are revolving slowly the
plungers will encounter a different piece of
fabric at each downward stroke. The pump
in this machine is driven by means of a fric-
tion wheel 172, which contacts with a drive

- disc or gear 173, which may be a part of the
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shaft reciprocating mechanism.

In Fig. 15, I have diagrammatically illus-
trated a machine similar in essential elements
to the machine illustrated in Fig. 14. The
conical bottom in this machine slopes down-
ward from the wall of the tub 158’ toward
the center thereof, and the nozzles 167" are
dispoesed near ‘the center of the tub and are
supplied withiwater from a central chamber
The Venturi tube 163’ communicates
at one end with the center chamber 165’ and
the other end communicates with the interior
of the tube through the inlet port 166”. The
water flows out og the nozzles near the center
of the tube and down toward the pump inlet
through the openings 161’ at the periphery
of the conical bottom 159,

The plungers work the fabrics toward the
center of the tub and the jets turn and work
them away from the center and revolve them
about the center of the tub.

In this machine I have shown a water mo-
tor 174 for reciprocating the plungers ver-
tically and which is adapted to be operated
on fluid delivered from the pump 164’
through a conduit 175. The water motor con-
sists of a cylinder 174 in which a piston 176
reciprocates. The piston is mounted on a rod
171’, which carries the plunger beam 169’
and the plungers 168’. The cylinder 174 is
provided with fluid from conduits 177 and
178, which communicate with opposite ends
of the cylinder and open into a valve cham-
ber 179 containing a slide valve 180. The
valve chamber is provided with exhaust con-
duits 181 and 182 which communicate with
the opposite ends of the valve chamber. The
valve is of the balanced type and is pro-
vided at each end with a piston fitting the
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valve chamber cylinder. The supply con-
duit 175 discharges into the valve chamber
at a point between the pistons of the valve.
The pistons are adapted to alternately open
and close communication between the sup-
ply conduit 175 and the conduits 177 and
178, and as shown, the valve has just been
shifted downward by reason of the engage-
ment of the collar 183 secured to the valve
rod 184 with the valve. When the valve
is in the position shown in Fig. 15, water
passes through the-pump and through the
conduit 175, past the valve and through con-
duit 178 in the lower end of the cylinder.
The water on the upper side of the piston
is being exhausted through conduit 177, the
valve chamber, and conduit 181, to the tub.
This movement of the water raises the pis-
ton and the plungers and when the collar
185 on the lower end of the valve rod strikes
the lower end of the valve, the valve will
be moved upward so that the flow of water
through the motor is reversed.

The pump propeller 164’ in this case is
shown directly connected with the shaft of
an electric motor 186. The hydraulic mo-
tor is simple and less complicated than the
usual macginery necessary to reciprocate the
plungers. The power required is less and
the time consumed in the washing operation
is materially shortened by the use of the
improvements herein described.

It is obvious that many changes may be
made in the details of the machines here-
in illustrated and described without depart-
ing from the spirit of the invention, and
therefore the invention is not limited to the
specific constructions herein disclosed.

I claim: . :

1. The combination with a washing ma
chine having a rotatable receptacle, of a
means including a nozzle carried by the re-
ceptacle for discharging a jet of water into
the receptacle and into contact with the fah-
ric therein whereby the fabric is rotated in
one direction and the receptacle is rotated
in the opposite direction by the reaction of
the jet upon the nozzle.

2. The combination with a fabric wash-
ing machine having a rotary basket for re-
taining the fabrics having a bottom provided

“with a rubbing surface, of a means for dis-

charging a jet of washing fluid downward
for working the fabrics downward against
the rubbing surface and for rotating the bas-
ket to move the bottom thereof with respect
to the fabrics, and a means whereby the un-
der surface of the fabrics are agitated for
turning the fabrics.

3. In combination in a fabric washing ma-
chine, a receptacle, a downwardly directed
nozzle for discharging a jet of water down-
wardly against the fabric with suffcient force
to move the fabric downward, and means for
discharging a jet of water upward against
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the fabric for turning and displacing the
fabric, so that the first said means may act
on different portions of the fabric.

4. The combination with a washing ma-
s chine for fabrics having a rotary receptacle
provided with a rubbing surface, of a nozzle
carried by the rotary receptacle for dis-
charging a jet of water into the receptacle
against the fabric, whereby the receptacle
is rotated by the reactive.force of the jet
and moved with respect to the fabriec.

5. The combination with a washing ma-
chine for fabrics having a rotary receptacle
provided with a bottom and side wall and
mounted for rotation on a conduit, of noz-
zle means carried by the rotary receptacle
and communicating with the conduit for dis-
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charging jets of water through the bottom

and side walls into the receptacle, whereby
the fabrics are turned and agitated.

6. In combination in a washing machine,
a receptacle, a rotatable basket within the
receptacle, a motor driven pump adapted to
- draw washing fluid from the receptacle, and
»3 discharge the same thereinto, and a turbine
carried by the basket actuated solely by
the fluid discharged infe the receptacle by
the pump for rotating the basket.

7. In combination in a washing machine,
a receptacle, a basket within the receptacle,
a pump for circulating fluid in the receptacle
and means actuated by fluid delivered by the
pump for raising the basket. o

8. In combination in a washing machine,
a receptacle, a basket within the receptacle
adapted to rotate about its vertical axis, a

fluid pump, means actuated by fluid delivered-

by the pump for raising the basket, means
actuated by fluid delivered by the pump for
imparting rotary movement to the basket
when the basket is in raised position, and
means cooperating with the basket for re-
tarding the rotation of the basket and adapt-
ed to resist the action of the fluid delivered
by the pump, whereby the basket may be
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brought to rest and retained stationary while -

the basket is under the influence of the fluid
delivered by the pump. :

9. In combination in a washing machine
having an operating motor carried thereon,
a receptacle, a basket within the receptacle,
a pump driven by the motor for circulating
the water retained by the receptacle, fluid
pressure actuated means for moving the bas-
ket and operated on fluid pressure created
by the pump, and meéans for controlling the
fluid pressure, whereby the movement of the
basket may be controlled. -

10. In combination in a washing machine,
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adapted to be operated in lowered or raised
position, a fluid pump. a delivery conduit
communicating with the pump, fluid conduits
opening -into and adapted to discharge fluid

85 into the basket, in communication with the

a receptacle, a basket within the receptacle.

11

deliverg conduit when the basket is in its
lowered position, a fluid operated turbine for
rotating the basket, and-means for supplying
fluid to the turbine when the basket is in its
raised position.

11. In combination in a washing machine,
a receptacle, a rotary basket within the ‘re-
ceptacle, a fluid pump, a delivery conduit
communicating with the pump, fluid conduits
in the basket communicating with the con-
duit terminating in discharge nozzles adapt-
ed to discharge jets of fluid into the basket at
an angle to the radii of the basket whereby
rotary movement is imparted to the basket
by the reactive force of the jets.

12. In combination in a washing machine,
a receptacle, a drier basket in the receptacle
adapted to be raised and lowered to drying
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and washing positions respectively, a fluid

pump, a discharge conduit communicating 85
with the pump, a fluid conduit adapted to
discharge fluid into the basket, in communi-
cation with the discharge conduit when the
basket is in lower position, and means for
closing communication between the fluid con-
duit and the discharge conduit.

13. In combination in a washing machine,
a receptacle, a basket in the receptacle adapt-
ed to be raised and lowered, a fluid pump,
a discharge conduit communicating with the
pump, a fluid conduit adapted to discharge
floid when the basket is in lower position,
means for closing communication between the
fluid conduit and the discharge conduit, and
fluid pressure actuated means controlled by 100
the last said means for causing the basket
to be raised.

14. In combination in a washing machine,
a receptacle, a rotary basket in the receptacle
adapted to be moved longitudinally and ro- 105
tated in response to fluid pressure and means
actuated by the basket when the latter is
moved longitudinally for controlling the said
fluid pressure for effecting rotation of the
basket.

15. In combination in a washing machine,
a receptacle, a basket in the receptacle adapt-
ed to be raised and lowered, a fluid discharge
conduit, a fluid conduit adapted to discharge
fluid from the discharge conduit into the bas- 115
ket and communicating with the discharge
conduit when the basket is in lower position
and adapted to be closed when the basket is
in raised position.

16. In combination in a washing machine, 120
a receptacle, a rotatable hasket in the recep-
tacle movable longitudinally between differ-
ent operative positions, a fluid discharge con-
duit, a turbine element on the basket receiv-
ing fluid from the discharge conduit, and 125
means actuated by the basket when the latter
is moved longitudinally for controlling the
fluid supply to the said element.

17. In combination in a washing machine,
a receptacle, a basket in the receptacle adapt- 130 .
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ed to be raised and lowered and rotated, a
fluid discharge conduit, fluid pressure actu-
ated means for raising the basket communi-
cating with the discharge conduit, and means
for controlling the supply of fluid pressure
to the said pressure actuated means.
18. In combination in a washing machine,
a receptacle, a basket in the receptacle adapt-
ed to be raised and lowered and rotated,.fluid
ressure actuated means for raising the bas-
et when the pressure exceeds a determined
amount, fluid actuated means for rotating the
basket, a fluid delivery conduit communicat-
ing with the said fluid actuated means, means
for maintaining fluid pressure in the delivery
conduit during the normal washing opera-
tion, and means for varying the pressure in

the conduit whereby the basket is raised or.

lowered.
_19. Incombination in a washing machine, a
receptacle, a basket in the receptacle adapted
to be lowered and raised and rotated, fluid
actuated means for raising the basket, fluid
actuated means for rotating the basket, a
fluid delivery conduit, means for maintaining
pressure in the conduit, means for increasing
the pressure in the conduit to raise the basket,
and means for supplying the basket rotating:
means with operative fluid after the basket
has been raised a determined distance.

20. In combination in a washing mach’ne,
a receptacle, a basket in the receptacle
adapted to be raised and lowered, means for
circulating water and discharging it under
pressure into the basket, and fluid pressure
actuated means for raising and lowering the
basket responsive to variations in pressure in

the circulating means, and means for varying

the pressure in the circulating means, com-

prising means for controlling the discharge of

fluid into the basket.

21. In combination in a washing machine,a
receptacle, a basket in the receptacle adapted
to be raised and lowered and rotated, a pump
for circulating water through the basket for
washing the articles therein, and means actu-
ated by fluid delivery by the pump for rais-
ing the basket, and for rotating the basket.

22. In combination in a washing machine, a
receptacle, a basket in the receptacle adapted
to be raised and lowered and rotated, a pump
for circulating water through the basket for
washing the articles therein, and independent

= means actuated by fluid delivered by the

pump for rotating the basket while in lowered
position, for rais'ng the basket and for rotat-
ing the basket when in raised position.

23. In combination in a washing machine, a
receptacle, a rotary basket in the receptacle
adapted to be raised and lowered, a vertical
shaft about which the basket rotates, an
operating rod within the shaft and extending
exteriorly of the upper end of the shaft and
braking means operated by the rod and co-

1,882,660

operating with the basket whereby the rotary
movement of the basket may be arrested.

24. In combination in a washing machine,
a receptacle, a rotary basket in the recep-
tacle adapted to be raised and lowered, a
vertical shaft about which the basket rotates,
an operating rod within the shaft and ex:
tending exteriorly of the upper end of the
shaft and means operated by the rod and co-
operating with the basket whereby the basket
may be held stationary by the said means at
any point between the limits of its vertical
movement. '

25. Incombination in a washing machine, a
receptacle, a basket within the receptacle
adapted to be raised and lowered and respon-
sive to fluid pressure, valve means for con-
trolling the fluid pressure, a means for retain-
ing the basket in any determined elevation
within the limits of movement, and common
means for actuating the valve means and the
said retaining means.

26. A washing machine comprising a pair
of hydraulically operated washing machines,
placed side by side, a pump for each machine
having oppositely pitched propellers, and a
motor for actuating both propellers located
between the pumps and having the propellers
in direct connection with the motor shaft,
whereby the thrust of the pump propellers
is substantially balanced when the pumps are
operating simultaneously.

27. A washing machine comprising in com-
bination a pair of receptacles, separate pump
means having intake and outlet chambers for
separateiy .and simultaneously circulating
fluid in each receptacle, a discharge conduit
for each circulating means communicating
with the outlet chamber and each controlled
by a valve and communicating with a com-
mon conduit, for passing fluid from one
receptacle to the other.

28. The combination with a washing ma-
chine, having a pair of independently oper-
able ceutrifugal driers, each operating in a
separate tub containing washing fluid serv-
ing as ballast, of a movable support for sup-
porting both tubs whereby the axial gyrations
of either drier are affected and dampened
by the-fluid ballast of both tubs.

29. The combination with a pair of cen-
trifugal driers mounted on the same movable
support, of a motor and a non-positive driv-
ing connection between the motor and the
driers for simultaneously rotating the driers
at speeds commensurate with their resistance
to rotation.

30. In combination in a washing machine,
a receptacle, a column in the receptacle, a
rotary basket supported by the column, and

-means for discharging liquid out of the col-

umn and toward the center of the basket,
comprising conduits carried by the basket
and opening adjacent the sides of the basket.

. 31, In combination in a washing machine, --
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a receptacle, a fluid delivering column ex-
tending into the receptacle, a basket slidably
mounted for longitudinal movement upon the
column and having a closure member co-op-
erating with the column and actuated by
fluid pressure for imparting longitudinal
movement to the basket.

32. In combination in a washing machine,
a receptacle, a column in the receptacle, a bas-
ket rotatably mounted on the column, means
for supplying fluid to the column, and means
actuated by fluid delivered from the column
for rotating the basket.

33. Incombination in a washing machine, a
receptacle, a column in the receptacle, a bas-
ket mounted thereon for rotary and vertical
movement, means for supplying the column
with fluid, means actuated by said fluid for
raising the basket, means actuated by said
fluid for rotating the basket, and means auto-
matically actuated by movement of the bas-
ket for controlling the fluid supply to the
last said means.

34. In combination in a washing machine,
a receptacle, a rotary basket in the receptacle,
means for rotating the said basket, means for
controlling the basket rotating means, means
for actuating the controlling means, and
means operated by the last said means for
resisting rotary movement of the basket.

35. The combination with a washing ma-
chine having a rotary basket adapted to be
immersed in washing fluid during the wash-
ing operation and elevated above the fluid
during the drying operation, of means for dis-
charging fluid under pressure into the basket
when the basket is immersed in the washing
fluid for rotating the basket.

36. In combination with a washing ma-
chine having a rotary basket adapted to be
immersed in the washing fluid during the
washing operation and elevated above the
washing fluid during the drying operation
and provided with a fluid actuated turbine
for rotating the basket, of a fluid supply sys-
tem for discharging fluid under pressure into
the basket during the washing operation and
for delivering fluid to the said turbine during
the drying operation.

37. The combination with a washing ma-
chine having a rotary basket adapted to be
immersed in the washing fluid during the
washing operation and to be rotated at high
speed when out of washing relation with the
washing fluid, of a fluid pressure generating
means for circulating the wash water through
the basket during the washing operation,
means actuated by fluid pressure generated
by the said means for so separating the water
and the basket that they are out of washing
relation during the drying operation, and
means for rotating the basket.

38. In combinztion in a washing machine,
a receptacle, a fluid conduit therein, a rotary
baslet within the receptacle mounted for

i3

vertical and rotary movement, a fluid pres-
sure means for maintaining fluid pressure in
the conduit and circulating water through
the basket for washing the clothes when the
basket is in lowered position, means actuated
by fluid in the conduit for raising the basket
when the fluid pressure in the conduit ex-
ceeds a determined amount, means for in-
creasing the fluid pressure in the conduit for
raising the basket including means for stop-
ping the circulation of fluid through the
hasket, and flgid actuated means for rotating
the basket when the basket has been raised
to its upper operative position.

39. In combination in a washing machine,
a receptacle, a basket in the receptacle mov-
able to'and between upper and lower posi-
tions therein, fluid pressure actuated means
for raising the basket, and fluid pressure
actuated means for rotating the basket after
the basket has been moved to raised position.

40. The combination with a washing ma-
chine having a receptacle for containing
washing fluid, and a centrifugal drier adapt-
ed to be raised above the washing fluid dur-
ing the drying operation, of means for im-
parting to the washing fluid in the receptacle
a rotary movement about the axis of rotation
of the drier during the drying operation.

41. A washing machine comprising a plu-
rality of receptacles, a pump having its in-
let communicating with one of the recep-
tacles and adapted to circulate water there-
through whereby the materials in that re-
ceptacle are washed, and provided with a
conduit whereby fluid delivered by the pump
may be discharged into anoiher receptacle,
means for controlling the delivery of fluid
through the said conduit and a separate
pump means for the last named receptacle
whereby the fluid delivered to that receptacle
may be returned to the first receptacle.

42. In a centrifugal machine, the combina-
tion with a center column for supplying oper-
ating fluid and having a rotatable member
provided with fluid discharge outlets, of a
drier basket detachably mounted on the said
rotatable member and having a turbine for
i‘eceiving actuating fluid from the said out-
ets.

43. In a centrifugal machine, the combina-
tion with a center cclumn for supplying op-
erating fluid and a turbine member rotatabe
mounted upon the said column and receiving
actuating fluid therefrom, of a centrifugal
drier basket detachably mounted upon said
turbine member.

44. In a centrifugal machine, the combina-
tion with a center columu for supplying op-
erating fluid and a longitudinally movable
turbine member mounted upon said column
and actuated by fluid delivered from the said
column, of a centrifugal drier basket mount-
ed upon the said turbine member.

45. In a centrifugal machine, a center col-
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umn for supplying operating fluid, a cylin-
drical turbine element having telescopin
connection with the said column and actuate
by fluid from the said column and a centrif-
ugal drier basket mounted upon the said tur-
bine element. '

46. The combination with a washing ma-
chine comprising a pair of separate recepta-
cles for containing washing fluid having vari-
able density characteristics and a separate
pump for circulating the washing fluid in
each receptacle, of driving means for connect-
ing the pumps whereby they are driven at
synchronous speed and at a speed substan-
tially proportional to resultant load fluctna-
tions due to different characteristics of the
fluid circulated by the pumps.

" 47. A washing machine comprising in com-
bination a pair of separate receptacles for
containing washing fluid, a separate pump
having a rotary impeller for circulating the
washing fluid in each receptacle, means for
positively connecting the impellers for equal-
1zing their speed of rotation regardless of
characteristic differences in said fluids and
means for rotating the said pumps.

48. In a washing machine, the combination
with a receptacle for washing fluid, a basket
therein movable between upper and lower po-
sitions and rotatable at relatively high speed
when in upper position, of means supported
by fluid pressure and constituting a fluid
bearing for retaining the basket in upper
position.

49. The combination with a closed fluid
circulating system for washing articles in a
receptacle movable by the circulated water at
a relatively slow speed during the washing
operation, of means responsive to fluid circu-
lated by the system for rotating the basket
at relatively high speed.

50. The combination with a closed fluid cir-
culating system for washing articles in a
movable receptacle, of means responsive to
fluid pressure within the system for raising
the receptacle.

51. In combination in a washing machine,
a receptacle, a basket within the receptacle
movable between upper and lower positions,
fluid conduits opening into the basket for dis-
charging fluid therein when the basket is in
lower position, a fluid operated turbine for
rotating the basket and means for supplying
fluid to the turbine when the basket is in its
raised position.

52. In combination in a washing machine,
a receptacle, a rotary basket within the re-
ceptacle, and fluid conduits in the basket ter-
minating in discharge nozzles adapted to dis-
charge jets of fluid into the basket at an angle
to the radii of the basket whereby rotary
movement is imparted to the baslet by the re-
active force of the jets. '

53. In combination in a washing machine, a
receptacle, a basket in the receptacle mov-
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able between upper and lower positions, a
fluid supply conduit, a conduit for discharg-
ing fluid into the basket in communication
with the supply conduit when the basket is in
lower position, means for closing communica-
tion between the supply conduif and the sec-
ond conduit, and fluid pressure actuated
means controlled by the last said means for
causing the basket to be raised.

54. In combination in a washing machine,
a receptacle, a rotatable basket in the recep-
tacle movable axially between different op-
erative positions, a fluid delivering conduit,
different pressure actuated means communi-
cating with the said conduit for moving the
receptacle axially between the said operative
positions and for rotating the receptacle, and
means for varying the pressure in the con-
duit. ‘

55. In combination in a washing machine,
a rotatable receptacle movable axially be-
tween different operative positions, a pump
for circulating water through the receptacle
for washing the articles therein and means
actuated by fluid delivered by the pump for
moving the receptacle axially and for rotat-
ing the receptacle.

56. In combination in a washing machine, a
rotatable receptacle movable axially between
different operative positions, a fluid supply
means for discharging therefrom washing
fluid into the receptacle for washing the ar.
ticles therein and different means actuated
by fluid from the said supply for moving the
receptacle axially and for rotating the re-
ceptacle.

57. The combination with a pair of inde-
pendently operable centrifugal driers mount-
ed on the same movable support, of a single
driving means mounted on the support and
movable therewith and a non-positive driv-
ing connection between the driving means and
the driers for rotating the driers simultane-
ously.

58. The combination with a centrifugal
drier mounted upon a movable frame, of a
plurality of washing compartments contain-
ing fluid and mounted upon and movable
with the frame and serving as ballast for
dampening the oscillations of the drier.

59. The combination with a washing ma-
chine having a rotary basket adapted to be
immersed in washing fluid during the wash-
ing operation and elevated above the fluid
during the drying operation, of means for
discharging fluid under pressure from the
basket when the basket is in elevated position
for rotating the basket.

60. The combination with a washing ma-
chine having a rotary basket adapted to be
immersed in the washing fluid during the
washing operation and to be rotated at high
speed when out of washing relation to the
washing fluid, of a fluid pressure generating
means for circulating the washing fluid

70

76

80

85

20

95

100

105

110

115

120

125



1,833,560

through the basket during the washing op-
eration, and means actuated by fluid pressure
generated by the said means for rotating the
basket at high speed when out of washing
relation to the washing fluid.

61. A method of washing clothing and the

like which consists in causing the washing

. Water and contents of a washing tub or the
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like to be given a motion in an endless path,
and moving the articles to be washed in a
current over and closely adjacent to a sur-
face provided with perforations and consti-
tuting a rubbing surface.

62. A method of washing clothing and the
like which consists in introducing the water
in a swift current tangentially into the tub,
thereby causing the entire contents of the
washing tub to be given a swift whirling mo-
tion in an endless path, and moving the ar-
ticles to be washed over a perforated rubbing
surface, and at the same time forcing the
clothing against said rubbing surface by
means of water currents passing through it.

63. In a washing machine, the combination

5- with a tub or receptacle for the water and ar-

ticles to be washed, having in a wall thereof,
adapted to be covered by the water, a per-
forated surface, of means for introducing wa-
ter into said receptacle in a direction to pro-
duce an endless current around said recep-
tacle and along said perforated surface, give
the contents of the receptacle a whirling mo-
tion therein, and draw the articles to be
washed along said perforated surface and
substantially in contact therewith during
their whirling course, and means for drawing
the overflow out through said perforations
during the continuance of the whirling mo-
tion to keep the level of water in the recep-
tacle constant. :

_64. In a washing machine, the combina-
tion with a receptacle for the water and
articles to be washed having a curved. in-

terior, of means for introducing water tan-.

gentially into the same to produce a.whirl-
ing motion of the contents of said receptacle,
sald receptacle having a perforated portion
below the top thereof through which the
water is discharged therefrom and in contact
with which the articles to be washed are
passed during their circulation in said re-
ceptacle.

65. A washing machine comprising in com-
bination a pair of receptacles, pump means

having separate intake conduits communi- -

cating with the receptacles and having a dis-

charge conduit for delivering fluid to either -
and valves for controlling the

receptacle,
delivery of fluid from the receptacles to the
said discharge conduit.

66. A washing machine comprising in com-
bination a receptacle for washing fluid in
which fabrics are washed, and a second re-
ceptacle containing a centrifuge in which
the fluid is extracted from the fabrics, pump

15

means having a separate intake conduit com-
municating with each of the receptacles and
having a discharge conduit for delivering
fluid to either receptacle, and valves for selec.
tively controlling the delivery of fluid from
the receptacles to the said discharge conduit.

67. A washing machine comprising in com-
bination a support mounted upon castors
whereby it is rendered movable in response
to the action of a centrifuge and whereby the
centrifuge is permitted to approximately
rotate about its center of mass, and a centri-
fuge for extracting washing fluid from the
fabrics contained therein, mounted with its
axis of rotation vertical and eccentric to the
center of mass of the washing machine,
whereby horizontal gyration of the axis of
the centrifuge, in its act of rotating about its
attempted center of mass, is oval, dus to
greater inertia of mass of the machine in the
direction of a line passing through the center
of mass of the washing machine and the axis
of the centrifuge. '

In testimony whereof, I have hereunto sub-
scribed my name this 17th day of March,

1919. ‘
JULIAN H. KENDIG.
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