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The present invention relates to washing ap 
paratus for clothes and the like of the type in 
which the cleaning action is caused by circula 
tion of cleaning fluid within the container. 
The object of our invention is to provide an 

improved construction and arrangement in a 
Washing machine of this type, and for a con 
sideration of what we believe to be novel and 
Our invention, attention is directed to the accom 
panying description and the claims appended 
thereto, 

In the accompanying drawings, Fig. 1 is an ele 
vation, partly in section, of a washing machine 
embodying our invention; Fig. 2 is a plan view 
showing the bottom wall of the container, for 
clothes or the like; Fig. 3 illustrates schemati 
cally the flow in a vertical plane of the cleaning 
fluid between the tub and container and the flow 
within the container; Fig. 4 illustrates Schemati 
cally the motion in a horizontal plane of the flow 
of cleaning fluid within the container; Fig. 5 is 
a development in elevation of Fig. 4 illustrating 
the cooperation between the streams of cleaning 
fluid entering the container through the open 
ings in its bottom wall; Fig. 6 is an elevation, 
partly in section, of a modification of my in 
vention; and Fig. 7 is a plan view showing the 
bottom wall of the container shown in Fig. 6. 

Referring to the drawings, the outer container 
for the washing machine illustrated in Figs. 1 to 6, 
inclusive, comprises a tub f having a detachable 
cover 2 and a depending skirt 3 which supports 
the machine. The cover is provided with a knob 
4 for convenience in handling and with Spring 
clips 5 which cooperate with a ridge 6 formed 
near the upper end of the tub and firmly attach 
the cover to the tub. As the machine is designed 
for use as either a washing machine or dry clean 
ing machine, the tub is constructed from a suit 
able material resistant to the action of the clean 
ing fluid which may be soapy water or a dry 
cleaning fluid. The clothes or other articles to 
be cleaned are carried within a container Which 
is open at the top and has the side Walls 8 and 
bottom walls 9 spaced from the tub. The side 
walls 8 are provided with openings or perfora 
tions 0 at the lower part and an annular mem 
ber is disposed across the corner between the 
side and bottom walls of the container and has 
openings 2 therein through which the cleaning 
fluid mayflow. The member provides a grad 
ual change of contour from the side to the bot 
tom walls of the tub and prevents sticking of 
the clothes against the side walls and in the cor 
ner between the side and bottom walls of the con 

(C. 68-3) 
tainer during the operation of the machine. The 
bottom wall of the container has a series of cen 
tral openings 3 which are grouped around the 
center of the container. The flow of fluid through 
the central openings is controlled by flap valves 5 
f4 on the upper side of these openings. The flap 
valves f4 comprise a ring 5 of flexible material 
secured at its outer periphery to the bottom of 
the container by a metal ring 6 and having free 
ends i? 6a extending inwardly in a clockwise di- 10 
rection to cover the openings 3. With this type 
of flexible valve, the fluid is forced tangentially 
upward in a clockwise direction through the 
openings 3 when the container T is moved down 
ward toward the bottom of the tub and reverse 15 
flow through the openings 3 is prevented when 
the container is moved upward away from the 
bottom of the tub. The flow of fluid through the 
circumferentially spaced openings to and 2 is 
controlled by a flexible cup IT which is secured 2 
to the lower end of the container 7. When the 
container is moved toward the bottom of the tub, 
the flexible cup 7 is expanded against the sides 
of the tub and upward flow through the openings 
to and f2 is prevented. When the container is 25 
moved away from the bottom of the tub, the 
flexible cup 7 moves inwardly and permits down 
Ward flow of fluid from the openings O and 2 
to the bottom of the tub. 
In order to reciprocate the clothes container T 30 

vertically within the tub. , we provide an elec 
tric motor 8 supported from the bottom wall of 
the tub f and having a worm gear 9 on its 
shaft which drives a counter shaft 20, journaled 
in brackets 2 f attached to the bottom wall of the 35 
tub, through a worm wheel 22. The counter 
shaft 20 carries a crank 23 and a connecting rod 
24, which reciprocate a shaft 25 connected to the 
bottom wall of the container T. The shaft 25 is 
slidably journaled in a bearing 26 suitably at- 40 
tached to the bottom wall of the tub, and this 
bearing is rendered liquid tight by a flexible dia 
phragm Seal 27, the inner and outer edges of 
which are clamped to the shaft 25 and the bottom 
wall of the tub, respectively. The reciprocating 45 
movement of the container relative to the tub is 
preferably small and may be of the order of 
one inch, and the number of reciprocations per 
minute is large and may be 250 perminute. These 
values depend on the size of the tub. With rapid 50 
reciprocations of small magnitude, there is no 
substantial lifting of the clothes which are held 
suspended in the liquid and the only power re 
quired is for forcing the liquid upward into the 
container. There is also little tendency for the is 
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clothes to stick against the sides of the tub. We 
find that improved cleaning action is obtained 
due to the eroding action of the streams of Water 
from the openings f3 and to the induced circula 
tion of fluid within the container. Also, the fluid 
is aerated by the action of the machine and this 
may improve the cleaning action. 
Since the machine may be used as a dry 

cleaning machine it is desirable to provide means 
for filtering the dry cleaning fluid. If this is not 
done, the effectiveness of the dry cleaning fluid 
as a solvent may become considerably dinin 
ished after the fluid has been used several times, 
and the efficiency of the machine consequently 
reduced. For this purpose we provide a filter 28. 
This filter may be of any known type Suitable 
for the purpose, and as its details form no part 
of the present invention, they are not described 
here. The dry cleaning fluid is conducted to 
this filter through an opening 29 in the bottom 
wall of the tub and through a pipe 30. The 
flow of cleaning fluid into the pipe 30 is con 
trolled by a spring pressed valve 3 which is 
mounted within an enlarged casing 33 secured to 
the bottom wall of the tub. The valve is held 
closed by the spring during upward movement 
of the container and is opened by the pressure 
of the fluid during downward movement of the 
container. Between the casing 33 and the filter 
28 is an air dome 34 which communicates with 
the pipe 30 and serves, when the air is con 
pressed by the entering cleaning fluid, to exert 
sufficient pressure on the fluid during the up 
Ward movement of the container to force the 
cleaning fluid through the filter 28, a pipe 35 
and an outlet valve 36 into the tub. The valve 
36 is a flap valve which prevents reverse flow 
through the filter and is constructed from the 
same material as the valve f4. 
The operation of the structure just described 

is as follows: The clothes or other articles to 
be cleaned, are first placed within the clothes 
container T. Cleaning fluid, Such as Soapy wa 
ter or a dry cleaning fluid, is then placed with 
in the tub to a level Substantially as shown 
in Fig. 1. The cover 3 is then set in place by 
forcing the spring clips 5 down over the ridge 6 
on the tub and the motor f8 is started. When 
the motor starts, the shaft 25 attached to the 
clothes container T is reciprocated vertically 
through a travel of about a half inch at a rate 
of 250 times per minute and the clothes con 
tainer is accordingly moved up and down or re 
ciprocated relative to the tub f. Upon the down 
ward movement of the clothes container to 
ward the tub f, the flexible cup f is forced 
against the tub, thus preventing cleaning fluid 
from being forced from the bottom compart 
ment through the side compartment and the 
side openings O and 2 into the container during 
this movement. At the same time, cleaning fluid 
is forced from the bottom of the tub upwardly 
into the container through the central openings 
3 in the bottom wall. The free ends 6a of the 

valves 4, which are forced upwardly by the 
incoming cleaning fluid, direct the cleaning fluid 
entering through the openings 3 tangentially 
upward in a clockwise direction, as shown by the 
arrows 39 in FigS. 3 and 4. As all the valves 
4 are forced upwardly by the same cleaning 

fluid pressure, the Several streams have similar 
upwardly directed motions in a vertical plane, 
as shown in Fig. 5 and are Spaced circumferen 
tially from One another by the angular distance 
between the openings 3 as shown in Fig. 4. Be 

2,037,568 
cause of this spacing, the incoming streams do 
not interfere with one another but each stream 
tends to flow upwardly in a helical path till 
it nears the upper surface of the liquid and then 
outwardly toward the side of the container. 
Since the several streams entering the container 
are spaced from one another and have similar 

motions in both a vertical and horizontal plane, 
it is apparent that these streams not only fail 
to interfere with one another but actually co 
operate with and reinforce one another in their 
action. Likewise, upon the downward nove 
ment of the container, the spring pressed valve 
3 is forced downwardly, thus admitting clean 
ing fluid into the pipe 30 and compressing the 
air in the air dome 34. 
Upon the upward movement of the clothes 

container 7 within the tub , the flap valves 4 
close the openings 3, thus preventing cleaning 
fluid from escaping through these openings into 
the bottom compartment during this movement 
of the container. The flexible cup f is now 
separated from the walls of the tub, thus allow 
ing cleaning fluid to flow from the container 
through the side openings O and 2 into the 
bottom compartment. The flow of cleaning fluid 
through the side openings causes the fluid flow 
in the container at the outer edges to be directed 
downwardly. Since the clothes prevent rapid 
flow through the outer openings, the level of 
liquid in the container may rise above the level 
of liquid in the tub. At the same time the pres 
sure on the valve 36 is partially relieved with the 
result that the filtered cleaning fluid in the pipe 
35 is forced through the valve 36 and into the 
bottom compartment of the tub by the action 
of the air compressed in dome 34. 
The reciprocation of the clothes container 

within the tub causes jets of cleaning fluid to be 
directed tangentially upward into the fluid at 
the center of the container as shown in Figs, 3 
and 4 and causes a downward return flow 
through the lower sides of the container. The 
valves f4 and 7 prevent reverse flow and, since 
there is no reversal of the flow, a circulation of 
clothes from the sides of the container toward 
the center is induced as shown by the arrows 40 
in Fig. 3. This causes the clothes to be held in 
suspension and kept in circulation. So that all 
parts of the clothes are subjected to the eroding 
action of the jets of liquid above the Openings 
f3. Due to the rapid reciprocating movement 
of the container which is in the nature of a fut 
tering, the power input to the machines is 
greatly decreased. - 

Referring now to Figs. 6 and 77, there is 
shown an alternative arrangement for filtering 
the cleaning fluid which is operable at will, 
rather than continuously, as in the arrangement 
of Figs. 1 and 2. For this purpose, we provide 
a filter 4, to which cleaning fluid is conducted 
from the bottom compartment of the tub by a 
pipe 42. A flexible hose 43, constructed from a 
material suitably resistant to the action of any 
cleaning fluid that may be used in the machine, 
is connected to the outlet side of the filter and 
extends through an opening 44 in the cover into 
the open top of the container T. A plate 45 hav 
ing an opening 46 for each of the openings 3 in 
the bottom wall of the container is rotatably 
mounted on the Outside of the bottom Wall of the 
container. This plate has a sleeve 47 fitting over 
the shaft 25 which reciprocates the container. 
A handle 48 is connected to this sleeve so that 
by turning the handle, the openings 46 of the 
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plate can be rotated relative to the openings 3 
in the bottom wall of the container. When it is 
desired to filter the cleaning fluid used in the 
machine, the handle 48 is moved so that open 
ings 3 in the bottom wall of the container are 
closed by the plate 45. When the container is 
then reciprocated within the tub, the flexible 
cup 7 will be forced against the sides of the 
tub during downward movement and the clean 
ing fluid will be forced through the filter 4 and 
conducted by the hose 43 back into the top of 
the container. During upward movement of 
the container, there will be substantially no re 
verse flow through the filter. This filter arrange 
ment also may be used as a pump to empty the 
cleaning fluid from the tub when the cleaning 
operation is completed. 
What we claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A washing machine, comprising a tub for 

receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub, said con 
tainer having a central opening in the bottom and 
circumferentially spaced outer drain openings 
below the top of the container, means for forcing 
intermittent jets of cleaning fluid upward into 
the container through said central opening and 
for permiting return flow through said outer 
openings, and means for preventing reverse flow 
through said openings. 

2. A washing machine comprising a container 
for clothes and the like having a plurality of cen 
trally grouped openings in the bottom, and cir 
cumferentially spaced outer drain openings below 
the top of the container, means for forcing inter 
mittent jets of fluid upward into said container 
through said central openings and for permitting 
return flow through said outer openings, and 
means for preventing reverse flow, through said 
openings. 

3. A Washing machine comprising a container 
for clothes and the like having a plurality of cen 
trally grouped openings in the bottom and cir 
Cumferentially spaced Outer drain openings below 
the top of the container, means for forcing inter 
mittent jets of water tangentially upward through 
said central opening and for permitting return 
flow through said outer openings, and means for 
preventing reverse flow through said openings. 

4. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub, said con 
tainer having a central opening in the bottom and 
circumferentially spaced outer drain openings 
below the top of the container, means effecting 
relative reciprocating movement in the vertical 
direction between the tub and the container for 
forcing cleaning fluid upward into the container 
through said central opening and for permitting 
return flow through Said outer openings, the 
amplitude of the reciprocation being such that 
the container is not lifted from the fluid, and 
means for preventing reverse flow through said 
Openings. 

5. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub, said con 
tainer having a central opening in the bottom and 
circumferentially spaced outer drain openings 
below the top of the container, means effecting 
relative recipirocating movement in the vertical 
direction between the tub and the container for 
forcing the cleaning fiuid upward into the con 
tainer through said central opening and for per 
mitting return flow through said outer opening, 

3 
the amplitude of the reciprocation being such 
that the container is not lifted from the fluid, 
means for tangentially directing the upward flow, 
and means for preventing reverse flow through 
said openings. - 

6. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub, said con 
tainer having a plurality of centrally grouped 
openings in the bottom and circumferentially 
spaced outer drain openings below the top of the 
container, means effecting relative reciprocating 
movement in the vertical direction between the 
tub and the container for forcing the cleaning 
fluid upward into the container through said cen 
tral openings and for permiting return flow 
through said outer openings, the amplitude of the 
reciprocation being such that the container is not 
lifted from the fluid, means for tangentially di 
recting the upward flow, and means for prevent 
ing reverse flow through said openings. 

7. A washing machine comprising a tub for 
receiving a cleaning fluid. a container for clothes 
and the like disposed within the tub, said con 
tainer having a central opening in the bottom and 
circumferentially spaced openings in the side 
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walls, a valve associated with the bottom opening 
for permitting only upward flow through the 
bottom opening, a valve between the side walls 
and the tub for permitting only downward flow 
through the outer openings, and means effecting 
relative reciprocating movement in the vertical 
direction between the tub and the container for 
forcing the cleaning fluid into and out of the con 
tainer, the amplitude of the reciprocation being 
such that the container is not lifted from the 
fluid. 

8. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub, said con 
tainer having a central opening in the bottom and 
circumferentially spaced outer drain openings 
below the top of the container, a valve associated 
with the bottom opening for permitting only tan 
gential upward flow through the bottom opening, 
a valve for permitting only downward flow 
through the outer openings, and means vertically 
reciprocating the container within the tub for 
forcing the cleaning fluid into and out of the con 
tainer through said openings, the amplitude of 
the reciprocation being such that the container is 
not lifted from the fluid. 

9. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within and spaced from the 
tub, said container having a central opening in 
the bottom and circumferentially spaced openings 
in the side walls, means effecting relative recip 
rocating movement in the vertical direction be 
tween the tub and the container for forcing clean 
ing fluid into and out of the container through 
said openings, the amplitude of the reciprocation 
being such that the container is not lifted from 
the fluid, a flexible Cup between the container and 
tub for preventing flow through the side openings 
during downward movement of said container, a 
valve associated with the botton Opening for per 
mitting only upward flow through the bottom 
opening during downward movement of Said con 
tainer. 

10. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub, said con 
tainer having a plurality of centrally grouped 
openings in the bottom and circumferentially 
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4. 
spaced outer drain openings below the top of 
the container, valves associated with the botton 
openings for permitting only tangential upward 
flow through the bottom opening, a valve for 
permitting only downward flow through the out 
er openings, and means vertically reciprocating 
the container within the tub for forcing the 
cleaning fluid into and out of the container 
through said openings, the amplitude of the re 
ciprocation being such that the container is not 
ifted from the fluid. 
11. A washing machine comprising a tub for 

receiving a cleaning fluid, a container for 
clothes and the like disposed within the tub, a 
filter in fluid communication with said tub, and 
means reciprocating the container vertically with 
respect to the tub for forcing cleaning fluid 
through said filter. 

12. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub, a filter hav 
ing an intake connected to the bottom of said 
tub and an outlet returning to said tub, and 
means reciprocating the container vertically With 
respect to the tub for forcing cleaning fluid 
through said filter. 

13. A washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within the tub and having 
a central opening in the bottom and circumfer 
entially spaced Outer openings, a valve aSSociated 
with the bottom opening for permitting only up 
ward flow through the bottom opening, a valve 
for permitting only downward flow through the 
outer openings, a filter connected to the bottom 
of the tub, and means vertically reciprocating the 
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container within the tub for forcing the clean 
ing fluid into and out of the container through 
Said openings and for forcing the cleaning fluid 
through Said filter. 

14. A Washing machine comprising a tub for 
receiving a cleaning fluid, a container for clothes 
and the like disposed within and spaced from the 
tub, said container having a central opening in 
the botton and circumferentially spaced open 
ings in the side walls, a valve associated with the 
bottom opening for permitting only upward flow 
through the bottom opening during downward 
movement of said container, a flexible cup be 
tween the container and the tub for preventing 
flow through the side openings during downward 
movement of Said container, a filter connected 
to the bottom of the tub, and means relatively 
reciprocating the container vertically with re 
Spect to the tub for forcing cleaning fluid into 
and out of the container through said openings 
and for forcing cleaning fluid through said filter. 

15. In a Washing machine of the type having 
a tub, a container within the tub, and means 
effecting relative reciprocating movement be 
tween the tub and the container for causing 
Washing of the material in the container, means 
for pumping the fluid out of the tub including a 
conduit leading from the bottom of the tub, and 
means for preventing fluid flow from between 
the container and the bottom of the tub as the 
container and tub approach each other for caus 
ing the fluid between the container and the bot 
tom of the tub to be pumped through said con 
duit. 

ANSON A. EMMERLING, 
NATHAN E. BERTOLET. 
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