
June 8, 1954 D. M. STRATHEARN E AL 2,680,448 
LIQUID INLET SYSTEM FOR WASHING MACHINES 

Filed July 28, 1950 3. Sheets-Sheet l 

S. 
S 

4ly - 
7. Y 42 7 2 INVENTORS, 

DONALD M. STRATHEARN Agfa and GEORGE W. ALLEN, 43 Y44. 43 43 

Hi? Z Fi E, 7%g 
ATTORNEY. 

  



June 8, 1954 P. M. STRATHEARN EA 2,680,448 
LIQUID INLET SYSTEM FOR WASHING MACHINES 

Filed duly 28, 1950 
3. Sheets-Sheet 2 

. . . . INVENTORS, DONALDM, STRAERN 
4 GEORGE W.A.N. 

Fig. 5. %4- 
ATTORNEY. 

  



INVENTORS. 
DONALD M. STRATHEARN 

BY and GEORGEw. ALLEN. 

%2/2. 
ATTORNEY. 

  



Patented June 8, 1954 

- 

2,680,448 

UNITED STATES PATENT OFFICE 
2,680,448 

LIQUIDINLETSYSTEM FOR WASHING MACHINEs. 
Donald M. Strathearn and George W. Allen, 
South Bend, Ind., assignors, by mesne assign 
ments, to Avco Manufacturing Corporation, 
New York, N. Y., a corporation of Delaware 
Application July 28, 1950, serial No. 176,376 

(Cl. 13-218) 11. Claims. 
This invention relates to improvements in a 

vacuum breaker and water inlet system for use in 
connection with a washing machine of the type. 
in which a flexible bag is collapsed against the 
laundry to squeeze the liquid and detergent out of the Sane. 

A machine of flexible bag type, on which this 
invention is particularly adapted for use, is more 
fully described in co-pending application Serial 
No. 5,619, filed January 31, 1948, now. Patent No. 
2,636,372 granted April 28, 1953, by Henry J. Rand 
inventor which discloses various automatic fea 
tures and a cycle of operations suitable for the operation of such a machine. 
The present invention is an improvement over 

the type of inlet system shown and described in co-pending application Serial No. 125,111, filed 
November 2, 1949, by John P. Jones et al., inven tOrS. 

Under certain pressure conditions, when air is 
drawn into an inlet system through an air gap by 
the use of a restricting nozzle, an air block is 
formed which prevents any further water from 
entering the system and results in an overflowing 
of water through the air gap in the System. 

It is a primary object of the present invention 
to provide means in the inlet System to assure 
continuous unidirectional flow as required, regard 
less of pressure conditions in the inlet line. 
It is a further object of the present invention to 

provide a liquid inlet for a washing machine 
whereby the flow of liquid in the supply line is 
limited to a direction into the container of the 
machine thereby preventing back flow of liquid 
on a reduction of pressure within said line. 

It is a further object of the present invention 
to provide means to bleed off air block which may 
form in a system of the aforementioned type un der certain pressure conditions. 

It is a further object to provide the foregoing 
objects and advantages with a minimum number 
of additional parts and at a minimum cost of manufacture. 
Other objects and advantages of the present in 

vention will become apparent from the following 
more detailed description and illustration in the 
accompanying drawings forming a part hereof and wherein: 
Figure 1 is a central sectional view through a 

washing machine embodying the essential fea tures of this invention. 
Figure 2 is an enlarged plan view partly in sec 

tion of a combined restricting nozzle and floating check-valve. 
Figures 3 and 4 are enlarged central sectional 
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views of a normally closed diaphragm valve for admitting liquid into the bag, Figure 3 showing 
the valve in the open or liquid admitting posi 
tion, and Figure 4 showing the valve in the closed 
position, both views taken along the line 3-3 of Figure 1. 

Figure 5 is a front elevation of the vacuum re 
lease valve and its control mechanism, taken along the line. 5-5 of Figure 1. 
Figure 6 is a sectional view taken along the line 

6-6 of Figure 4 showing the contrasting effective 
areas of the diaphragm in the liquid admitting valve. 
Figures 7 and 8 are enlarged central sectional 

views through the pressure relief valve taken 
along the line 7-7 of Figure. 1, Figure 7 showing 
the valve in closed or bag sealing position, and 
Figure 8 showing the valve in open or pressure relieving position. 
Figures 9 and 10 are central sectional views 

through a device consisting of a restricting nozzle 
and floating check valve taken along the line 9-9 
of Figure 1, Figure 9 showing the position of the 
parts at rest or under low pressure conditions and Figure 10 showing position of the parts under high pressure conditions. 
Referring to the drawings, Figure i shows a 

washing machine of the type employing a flexible 
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liquid- and air-tight bag to which is supported 
within a suitable wrapper and enclosed by a 
Suitable casing or cabinet 2. An agitator 3 is 
mounted for oscillation centrally of the bag () for 
causing a Washing action and is driven by a suit 
able motor 4 through a transmission mecha nism f 5. 
The bag. O has an open neck 6 through which 

the soiled laundry and soap are introduced. A 
cover 7 is provided for this opening and is 
adapted to seal said opening on contact with a 
flexible lip 8 extending from the top of the bag 0. - - - - - 

In the present machine, liquid is introduced in 
to the bag fo by means of a suitable thermostati 
cally controlled mixing valve 20 well known in the 
art and which is attached to suitable hot and cold liquid supply lines. The liquid from the mixing 
valve 20 passes through a conduit 2 i, through a 
restricting nozzle and floating check-valve 22 to 
be later described, into a conduit 23, through a 
diaphragm valve 24 also to be later described, 
through a conduit 25, and into an opening 26 ad 
jacent the bottom of the bag 0 and communicat 
ing with the interior thereof. When the liquid 
in the bag to reaches a predetermined level, as in 
dicated at "X, a suitable pressure switch (not 
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shown) is actuated to stop the flow of liquid fron 
the mixing valve 20. Referring to Figures 2, 9 and 10, the valve 22 
contains a nozzle member 27 which terminates at 
28. The velocity of liquid passing through nozzle 
27 carries with it air from chamber 29. Atmos 
pheric pressure is maintained in chamber 29 
through opening 39. Action of the air and Water 
after passing through opening 28 Will later be de 
Scribed in detail. Referring now to Figure 3, the liquid, after pass 
ing through the valve 22, enters the diaphragm 
valve 24 (thrul conduit 23, Figure 1) which coin 
prises a body portion 3f, and a flexible circular 
diaphragm 32 held in place by a cover member 33. 
The diaphragm 32 is molded in such a manner as 
to be normally urged to seal the cut-off face or 
seat 34 of a port 35 in the valve body 3 as shown 
in Figure 4. The liquid from conduit 23 enters 
this valve through the port 35 and the pressure or 
Weight thereof urges the diaphragm to assume the 
position shown in Figure 3 whereupon the liquid 
is then free to escape through a port 36 in the 
valve body and enter into the conduit 25 which 
communicates with the interior of the bag as 
aforementioned. It should be noted that the distance between 
the diaphragm 32 and the valve 22 should be great 
enough, depending upon the diameter of the con 
duit 23, to furnish a head of water of sufficient 
pressure to urge the diaphragm 32 away from the 
seat 34 regardless of the amount of pressure in 
the inlet, line. This arrangement assures that the 
tub will fill to a normal predetermined level as 
aforementioned without causing the liquid to rise 
in the conduit 23 and overflow through the open 
ing 3 in the valve 22. It should also be noted that the valve 22 must 
be placed a sufficient distance above the normal 
Water level in the bag to prevent overflowing un 
der normal conditions since there is a natural 
tendency for the liquid to seek a level in the Con 
duit 23 corresponding to the level in the bag 3. 

It has been found through experimentation that 
since air and liquid both are admitted to the bag, 
that on stopping of the liquid fioW due to actua 
tion of the pressure SWitch as aforementioned, 
there is a natural tendency for the air which is 
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trapped in the conduit 23 to rise in the Conduit. . 
In doing this there is also a tendency for a Small 
amount of liquid to regurgitate in the conduit. 

Referring again to Figures 9 and 10 the opera 
tion of the device will be described in detail. 

50 

Liquid ejected from the nozzle 2 and air pass . 
through outlet 28 into conduit 23 which com 
municates with chamber 37. - Under conditions of high preSSure at Outlet 28 
the chamber 32 is subjected to a pressure equal 
that in the conduit 23. The float 38, being un- : 
Supported by air or liquid allows air separating 
from fluid at outlet 28 to escape through opening 
39, until such time as restriction in conduit 23 
raises fluid level in chamber 37, causing float 38 
to rise and seal opening 39 by contact With flexi 
ble sealing ring 38. The float 38 is guided in its 
movement by a baffle member 38A to prevent any 
appreciable tilting thereof. The baffle member 
38A also serves as an aid in causing air Separa 
tion. Under this set of conditions the velocity of 
the fluid creates sufficient pressure at outlet 28 
to drive the column of air and fluid through con 
duit 23, valve 24, conduit 25 in to bag te, and 
though air and Water Separation continues at out 
let 28, the air rising to cavitate chamber 37, the 

" * ~ * is stificient to cause the float 38 
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4 
to remain seated against sealing ring 40. Wheri 
the fluid supply is cut off as aforementioned the 
fluid in conduit 23 is carried in part by its kinetic 
energy and in part by gravity to seek its level in 
conduit 23 with its level in tub . The float 33, 
its support being removed by the reduction in 
pressure, falls by gravity from seat A allowing 
air Separating from fluid in conduit, 23 to escape 
through openings 39 and 38. Air froin conduit 23 
nay also escape through nozzle 27 when this 
opening is not restricted by incoming fuid. 
Under conditions of very low water pressures, 

the Water passing through the nozzle 2 carries 
little or no air into the system, and as a result the 
Water passes through the system into the tub 
due to the force of gravity alone until it reaches 
the predetermined level "X.' In this instance, 
Since no pressure is built up in the conduit 23 or 
chamber 32, there is no action imparted to the 
float 38, and any Snaail araount of air, if any, 
which may be drawn thrul nozzle 27 can easily 
escape through the openings 38 and 3e. 
Under the so-called “critical pressures,' which 

will be divided into two groups, (1) What shall be 
termed “low flooding pressures,' and (2) what 
shall be termed "high flooding pressures,' the 
novel features of the device consisting of a re 
stricting nozzle and ioating check-valve assem 
by 22 are brought into play to prevent any food 
ing or blocking of the inlet System which has oc 
curred in the prior devices. The "low flooding pressures' are those at which 
a snail aimount of air is drawn through the noz 
zle 2 and into the conduit 23, but the pressure 
therein is not sufficient to cause a back up of pres 
Sure in chamber 3 or impart any novement to 
the foat 33, thus any air which might tend to 
rise in the conduit 23 will separate from the water 
and escape as aforementioned. 

It should be noted that due to the size of the 
conduit 23 in relation to the Size of the restricted 
outlet 28, there is provided ample space for air and 
Water Separation and passage for the air to Chan 
ber 3 where it can be bied off to prevent air block 
in the conduit 23. The “high flooding pressures’ are those at which 
a quantity of air is drawn through the nozzle 27 
and into the conduit 23, but the pressure created 
by the velocity of the flow from outlet 23 is not 
Sufficient to force all of the mixture through the 
conduit 23 and the remainder of the System. Un 
der this condition, the fluid seeking an avenue of 
escape after ejection from outlet 23 follows a path 
of east, iesistance and rises in chamber 3 caus 
ing the float to rise and Seal opening 39 by con 
tact With flexible sealing ring it. Air Separation 
continues to take place at outlet 28 and in con 
duit 23. As the air rises into charaber 37 its pres 
Sure displaces the Water in the chambei forcing 
it downward in conduit 23. At such time as a 
Sufficient voiinae of Water has been displaced to 
leave the float 38 unsupported it drops of its own 
Weight and perinits the air in the chamber 3 to 
escape through, opening 39. During a fill within 
this 'flooding pressure' range the above function 
Occul's at intervals. it should be noted that, should the force of 
escaping air carry with it water, or water vapors 
into chainber 29, Such Water or vapors will be re 
turned to the System by being retained in cham 
ber 29 and by the cover thereon. The water will 
be caused to return to the systern by running 
back through the nozzle portion 2. 
Another important feature of this fill System is 

the incorporation of a small pressure relief valve 
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4 in the cover 7 which closes the opening 6 in 
the bag . This relief valve is necessary since 
the amount of air which is forced into the bag to 
along with the incoming liquid is proportional to 
the pressure in the inlet line. This relief valve 4f 
comprises a flexible circular pad 42 which is 
adapted to cover a series of openings 43 in the 
cover genbei and has a spherical button 44 
forining a part thereof which is forced into a hole 
in the cover 7 for attachment thereto. The cir 
cular pad 42 is molded in such a manner as to be 
normally urged to close the openings 43 to Seal the 
interior of the bag ) from the atmosphere as 
shown in Figure 7. 
In the event the Washing inachine is installed 

in an area, having a very high water pressure, 
there will be an excessive amount of air forced 
into the bag ( which normally would collect in 
the top of the bag and exert a downward pressure 
on the liquid thereby calising the preSSure Switch 
to be actuated too. Soon and thus create a "false' 
Water level; thus the necessity for this pressure 
relief valve 4 becomes readily apparent. When 
such a high pressure occurs, the circular pad 42 
Will be forced into the position ShoWn in Figure 8, 
exposing the openings 43 to the atmosphere 
through holes in the cover member 7, the air tak 
ing a patin as indicated by the arrows in Figure 8. 

After the liquid has reached its pre-determined 
levei as aforeizhentioned, Suitable means is pro 
vided as a forcientioned for causing a Washing 
action to take place in the bag it by oscillation 
of agitator 3. At the conclusion of the washing 
action, a squeeze drying operation is performed 
Gin the laundry in the bag. 
plished by tile punlp 3 pumping the air and 
liquid from the interior of the bag it thereby 
creating a substaintial vacuum therein (about 
26% inches of mercury in the vicinity of South 
Bend, Indiana), causing the bag to collapse 
around the clothes due to atmospheric preSSure 
being exerted on the outside thereof. 

It should be noted that the liquid which is in 
the conduit 25, the diaphragm valve 28, and the 
major portion of the liquid in the conduit 23, Will 
likewise be pumped out. 
Referring to Figure 6, which shows a compari 

son between the vacuun affected area, and the 
liquid pressure area of the diaphragm 32, it is 
disclosed that the combination of the bias of the 
diaphragm 32 toward closing and the slight. Suc 
tion of the pump 9 on the large area of the 
diaphragm 32 will co-operate to produce a seal 
between the diaphragm 32 and the seat 34 when 
the drying operation is being performed on the 
laundry. It should be noted that the port 36 
in the diaphragna Valve is sloped downward SO 
that the liquid in the conduits 23 and 25 and the 
valve 24 will tend to drain by gravity, also the 
annular space 5 surrounding the diaphragm 32 
is capable of being drained by its connection 
with the port 36 through a small bleed port 46 
which permits a major portion of the liquid to 
be drained from the diaphragia Valve. This 
draining of the diaphragm valve is necessary to 
insure that the diaphragm will return to closed position easily. 
At the conclusion of the Squeeze drying opera 

tion, means is provided for releasing the vacuum 
in the bag which comprises a vacuum release 
valve 56, 55 which is operated automatically at 
the conclusion of each drying period, being actu 
ated by an automatic timer 47, now to be de scribed. 
Referring to Figure 5 showing the vacuum 

This action is accom 
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release valve 54, 55, there is a cam 48, driven by 
a shaft 49 of the timer 4, which timer is of the 
general type more fully described in the patent. 
to Hall, No. 2,313,064 dated March 9, 1943. The 
cam 48 is an added part for purpose of this in 
vention and has a follower 59 which comprises 
one free end of a lever 5 pivoted at 52 and biased 
to ride the face of the cam 48 by the action of 
a Spring 53. Mounted on the opposite free end 
of the lever 5 is a poppet valve 53 which is 
adapted to close the end of a tube 55 attached to 
a Small conduit 38 shown in Figure 1 which leads 
to the opening 26 in the bottom of the bag 
when the follower 5 rides on one of a plurality of 
high Spots on the carin 48. These high spots cor 
respond to the squeeze dry periods in the cycle 
of operations described in the aforementioned co 
pending application. At the end of each of the 
Squeeze dry periods the follower 5 is urged into 
a low Spot on the can 48 due to the bias of the 
Spring 53 which causes the poppet valve 54 to 
be lifted from the fiared end of the tube 55 there 
by communicating the interior of the bag 9 with 
the atmosphere and breaking the vacuum therein. 
The Operation of the achine is as follows: 
The Washing Operation takes place with the 

water in the bag - at the level indicated at X 
and the clothes inserted through the neck open 
ing 6 with the cover removed and soap added 
with the clothes, The cover may be in place 
during the Washing operation as the agitator 3 
is oscillated. 
When the first Washing operation has taken 

place for a predetermined period of time as se 
lected by the operator through timer 4, the 
pump 9 is started in rotation and draws the 
liquid and air from the interior of the bag 6 
creating a Substantial vacuum within the sealed 
interior of the bag thereby squeezing the 
clothes between the agitator 3 and the bag in 
a manner in Ore fully described in co-pending ap 
plication Serial No. 45,347 filed August 20, 1948, 
now abandoned, J. P. Jones inventor. 
After the clothes are Squeezed by the collapsed 

bag f, the Walls of the bag are, of course closely 
compacted toward the cerater of the machine 
around the agitator 3 and it then becomes neces 
Sary to inject rinsing liquid into the bag 2 for a 
rinsing operation. Furthermore it is necessary 
that the Walls of the bag return to their origi 
hall position as soon as possible and it would be 
quite inconvenient if it were required that the 
cover be removed to accomplish this purpose. 
It therefore becomes important to admit air 
along with the liquid coming into the bag fe. 
Such a result is accomplished by the mechanism 
herein provided in that the inlet valve 2 con 
nected to water pressure supply lines admits 
Water under pressure first to the conduit 2, then 
into the valve 22. An inspection of Figures 9 
and 10 will show that the restriction provided 
increases the velocity at the outlet 28. This in 
crease in velocity causes a reduction in pressure 
in the region 29 thereby drawing air into the 
System and forcing that air with the liquid into 
the conduit 23. The weight of the liquid in 
the conduit 23 is sufficient to open the diaphraginia 
32 to the position of Figure 3 which allows an un 
restricted flow through the valve 24 into the con 
duit, 25 and into the bottom of the bag 3. The 
fact that air as well as liquid is admitted, assures 
a relatively fast return of the walls of the bag 
O to their normal position as shown in Figure 1, 

The provision of the previously mentioned re 
lief valve 4 in the cover assures that the 
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pressure within the enclosed bag would not ex 
ceed a predetermined amount depending upon 
the pressure at which the relief valve will operate 
to release air through the openings 43. 
With the bag filled again to the predeter 

mined level X the agitator 3 is again Oscillated 
to more completely rinse the clothes in the liquid 
provided. 

After the oscillation is continued for a prede 
termined time, pump 9 is again started in ro 
tation to extract the liquid and air from the in 
terior of the bag G to collapse Same as in the 
previous case at the end of the washing operation. 

It is to be noted that diaphragm 32 is normally 
biased to assume the position shown in Figure 4 
which is closed position and when the Suction 
of pump 9 acts through the conduit 25 Such 
suction tends to more positively close and Seal the 
diaphragm 32 into the closed position to prevent 
air from entering the bag 0 through the Con 
duits 23 and 25. Both at the end of the extraction operation 
following washing, and at the end of each of the 
two rinses as shown on cam 48, the vacuum re 
lease valve members 54, 55 are caused to Separate 
and thereby cause air to enter through conduit 
56 and into the bag () as will be evident on in 
spection of Figures 1 and 5. Conversely, during 
the time when pump 9 is in operation when 
liquid and air are being removed from the bag i 8 
the can d8 is so shaped to cause the valve men 
bers 54, 55 to close and the conduit 56 to be Sealed. 
Apart from the result accomplished of prevent 

ing air block and causing flow of liquid into the 
container of a. washing machine as above de 
scribed it is an important feature afforded by this 
invention that the restriction in the Supply line 
produced by the valve 22 with its ability to pro 
duce a reduction in pressure on flow, together 
with the outlet connection to the atmosphere 
from the chamber 3 through the outlets 3S and 
30 which is above the normal level of liquid in the 
container assures that the flow of liquid in the 
conduits 23 and 25 is limited to a direction toward 
the container. The present construction also 
provides a so-callied vacuum breaker feature nec 
essary for satisfying plumbing codes with a mini 
murn of parts. It is apparent from the above 
disclosure that a reduction in pressure in the con 
duit 2 wiii. not cause contaminated liquid to 
"back up' into the Supply line but instead such 
reduction in pressure would simply draw air 
through an air gap 5 between the conduit 2: 
and the Valve 32. It is to be appreciated from the foregoing that 
a primary feature of this application is the oper 
ation of a float valve unit coacting with an air 
and water fall line, that permits air energence 
during predetermined intervals when the inlet 
would otherwise flood and overflow. In summary, 
there are four different conditions which may 
occur during filling of the machine. Each of 
these conditions must be accounted for if the 
mechanism is satisfactorily operated. These con 
ditions are as follows: 

Firstly, conditions of high pressure. In this 
particular phase (high pressure in the fill line) 
all openings surrounding the fill line must close 
to prevent 'squirting' or unnecessary discharge 
of the fiuid. Obviously high pressure in the fill 
line Would cause water to be expelled with great 
force through opening 39 in the chamber if it 
were not controlled in Sorine manner. Thus, dur 
ing this particular phase of high pressure in the 
fill line the float valve is also required to close 
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3 
the opening which is interconnected with fill line 
23. Secondly, conditions of very low water pressure. 
Where low pressure exists the fioat unit is not 
operated in any way since pressure in the fill line 
is So low that little or no turbulence is created 
therein and filling is accomplished by gravitation 
Of liquid through line 23. 

Thirdly, low flooding pressure. A low flooding 
preSSure inay be characterized as one exceeding 
Somewhat the low pressure which is above men 
tioned but one of Sufficient velocity to cause the 
Water level to irise in the line 23 to a point where 
it Surrounds the opening of inlet; 28. In this con 
dition it is apparent that, the opening to 23 being 
closed by water, air entrapped in the fill line 
could not be expelled into the chamber 29. Con 
Sequently, without some egress the air bubbling 
through the line during this phase would cause 
overfiowing. During this condition of low flooding pressures 
the chamber 37 again comes into play. Although 
the line pressure is at this stage sufficient to seal 
the opening to 28 it is insufficient to cause the 
float to rise and seal the opening 35 to the atmos 
phere. Hence, the chamber here acts as a bypass 
to the fill line 23 and any air in the ill line which 
is unable to pass through conduit 2s easily es 
capes through Opening 33 in the float assembly. 
In this Yihanner periods of so-called “low flooding 
pressure' do not involve flooding and overflowing 
of the fill mechanism. Fourthly, the phase of so-called “high flooding 
pressure.' Actually this condition might be char 
acterized as a combination of the first and third 
phases discussed in the foregoing. It is typified in 
actual perfor Erlance of this invention by flutter 
ing and bobbling of the float, which can be ex 
plained as follows: At high line pressure the float 
is caused to rise and Seal the opening 39 to elimi 
nate 'SQuirting.' In this sense the Operation 
parallels the first cycle. In a preSSue approxi 
nating the typical low flooding conditions as 
recited above the fill line is sealed, yet the float 
is allowed to drop. This permits the eScape of air 
through outlet 39, which air cannot be propelled 
through the fill opening 28. In this particular 
cycle the actual line pressure may fluctuate very 
slightly and yet cause these two conditions to ap 
idly alternate with consequent bobbling of the 
foat valve as mentioned in the foregoing. 

Thus, it is seen that the apparatus of iny inven 
tion is designed to accommodate aly One of the 
various Series of different line pressures Or any 
combination of them. This feature is a primary 
One of the instant invention, imparting to it de 
Sirable advantages of practicality and commercial 
Worth. 
Due to its ability to function properly as a 

gravity or forced inlet system under ally pressure 
conditions, the present invention is considered 
to be useful in connection with all types of wash 
ing machines. It is not necessary that the dia 
phragm check valve 2á or the waive gi be used in 
all applications, out they are here shown for the 
purpose of illustration only since the machine 
described is of the collapsible bag type and the 
valves 26 and 4 Serve to seal the system from the 
atmosphere when a reduced pressure is created 
within the tub as aforementioned. 

Therefore, while one embodiment of this in 
vention is here shown and described, it is not 
intended that it be limited to that particular 
embodiment nor otherwise than by the terms of 
the appended claims. 
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We clain: 
i. in a liquid inlet system for apparatus of the 

type having a vacuum breaker in the Supply line, 
the combination of a container, a liquid Supply 
line Comix:nicating with the interior of said 
container, a restrictithg nozzle within Said line, 
a chamber coimmunicating with said line and 
having an opening to the atmosphere therefrona, 
Said line having an air gap therein above Said 
chamber, and closure means for said opening re 
Sponsive to the presence of a quantity of liquid in 
Said chamber for closing said opening, said clos 
ure means also responsive to air in said chamber 
to expose said opening to the atmosphere thereby 
to relieve air block in said line. 

2. In a liquid inlet system for apparatus of the 
type having a vacuum breaker in the supply line, 
the corbination of a container, a liquid supply 
line communicating with the interior of said con 
taine, a restricting inczzle within said line, a 
cha:Yaber cornia unicating with said line and hav 
ing an opening to the atmosphere therefrom, said 
line having an air gap therein above said cham 
ber, closure i.eans for said opening responsive 
to the presence of a quantity of liquid in said 
chamber for closing said opening, said closure 
In eans also responsive to air in said chamber to 
expose Said Opening to the atmosphere thereby to 
relieve air block in Said line, and a vent opening 
to the atinosphere from said container. 

3. In a liquid inlet System for apparatus of the 
type having a vacuuin breaker in the supply line, 
the combination of a container, a liquid supply 
line connaulinicating with the interior of said 
container, a restricting nozzle within said line, a 
chamber Coimmunicating with said line and hav 
ing an opening to the atmosphere therefrom, 
Said line having an air gap therein above said 
chamber, closure means for said opening re 
Sponsive to the presence of a quantity of liquid 
in Said chanaber for closing said opening, said 
closure means also responsive to air in said 
chainber to expose said opening to the atmos 
phere thereby to relieve air block in said line, a 
normally closed vent opening to the atmosphere 
from Said container, and a normally closed men 
ber for said vent opening responsive to air pres 
Sure in Said container to equalize the pressure therein. 

4. in a liquid inlet system for washing ma 
chines, a container for fuids, a liquid supply line 
to Said container, an air gap in said line, a nozzie 
Within Said iine in alignment with and below 
Said g2.p, Said nozzle having an enclosed cham 
ber adjacent thereto and in communication 
there with, Said charaher having an opening to 
the atmosphere and a closure means therefor, 
Said closure means being responsive to variable 
liquid and air pressures in said line whereby to 
Opel and cloge Said chamber to the atmosphere, 

5. In a ligjid inlet, Systein for Washing ma-. 
chines, the Corbination of a vessel to contain 
Wash fluids to a, predetermined level, a liquid 
Supply line to Said vessel, an air gap in Said line 
positioned above Said level, a nozzle having a 
chamber interconnected with said line and posi 
tioned adjacent thereto and approximately in 
the Sane plane as Said nozzle, said chainber hav 
ing an opening to the atmosphere, closure means 
for Said opening coin prising a float valve, said 
valve being responsive to variable pressure in 
the line Whereby to open and close the chamber to the atmosphere. 

6. In a liquid inlet System for Washing ma-. 
chines, the combination of a vessel to contain 
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10 
wash fluids to a predetermined level, a liquid 
Supply line to said vessel, an air gap in said line 
positioned above said level, a nozzle having a 
chamber adjacent thereto and approximately in 
the same plane therewith, Said chamber being 
interconnected. With Said line at a point near the 
outlet of Said nozzle, said chamber having an 
opening to the atmosphere, closure means for 
said opening comprising a float valve, said valve 
being responsive to variable pressures in the line 
Whereby to open and close the chamber to the atmosphere. 

7. In a liquid inlet System for clothes Washing 
machines, the combination of a flexible con 
tainer to contain Wash fluids to a predetermined 
liquid level, means to create a vacuum in said 
container to Squeeze dry said clothes, a liquid 
supply line to said container, means to close said 
Supply line responsive to fluid pressure in said 
container, an air gap in said line above said level, 
a nozzle Within Said line below said gap and 
above Said level, said nozzle having a chamber 
adjacent thereto, said chamber being intercon 
negted with the line near the outlet of said nozzle, 
Said chamber being approximately in the Sarne 
plane as said nozzle, Said chamber having an 
opening to the atmosphere, closure means in Said 
chamber comprising a float Wave to Sea Said 
opening responsive to fluid pressures in said line, 
and means to control the amount of pressure in 
said container comprising a Went, said went be 
ing responsive to pressure in Said container to 
open said container to the atmosphere. 

8. In a Washing machine having a flexible bag 
within which laundry is washed when said bag 
is in expanded position, vacuum means connected 
to said bag for collapsing the bag to a con 
tracted position to Squeeze dry said laundry, a 
liquid inlet means to said bag, Said last named 
means including an aspirator, said aspirator ad 
mitting water and air under pressure to said 
bag to assure rapid return of Said bag to ex 
panded position, and means to exhaust air from 
said inlet means including a chamber commu 
nicating with said inlet means and having an 
opening to the atmosphere therefrom, closure 
means for said opening, said closure means ex 
posing said opening responsive to drop in fluid 
and air pressure in said inlet means, whereby 
said air is readily exhausted from said line dur ing filling of the bag. 

9. In a Washing machine having a flexible bag 
Within which laundry is washed when said bag 
is in an expanded position, Vacuum means con 
nected to said bag for Collapsing the bag to a 
contracted position to Squeeze dry Said laundry, 
a liquid inlet means to said bag, Said inlet means 
including an inlet line and an aspirator in said 
line, said aspirator admitting water and ail 
under pressure to the bag to assure rapid return 
thereof to expanded position, means to exhaust 
air from Said line during filling of the bag, Said 
last-named means including a chamber Con 
municating with said line and having an open 
ing to the atmosphere therefrom, closure means 
for said opening responsive to the presence of a 
quantity of liquid and air in said chamber for 
closing said opening on flow of liquid and air 
through said line, said closure means exposing 
said opening to the atmosphere on reduction of 
liquid flow through the line, whereby excess air 
is readily exhausted from said line during filling of the bag. 

10. In a Washing machine having a fiexible bag 
within which laundry is washed in an expanded 
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position thereof, vacuum means connected to Said 
bag for collapsing the bag to a contracted posi 
tion to squeeze dry said laundry, an inlet line to 
Said bag, an aspirator in said line, said aspirator 
admitting water and air under pressure to Said 
bag to assure return thereof to expanded posi 
tion, and means to exhaust air in the line during 
filling, said last-named means comprising a 
chamber communicating with the line near said 
aspirator, said chamber having an opening to the 
atmosphere therefrom, and closure means re 
sponsive to the pressure of a quantity of liquid 
and air in said chamber for closing said opening, 
said closure means being responsive to a reduc 
tion in pressure in said chamber to expose said 
opening to the atmosphere, whereby excess air in 
said line is readily exhausted through the open 
ing under conditions of high pressure. 

11. In a Washing machine having a flexible bag 
Within which laundry is washed in an expanded 
position thereof, vacuum means connected to Said 
bag for collapsing the bag to a contracted posi 
tion to squeeze dry said laundry, means to control 
the amount of pressure within said bag compris 
ing a pressure responsive vent to the bag, an inlet 
line to said bag, an aspirator in Said line, Said 
aspirator admitting water and air under pressure 
to said bag to assure return thereof to expanded 
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position, and means to exhaust air in the line 
during filling, said last-named means comprising 
a chamber Communicating with the line near 
Said aspirator, Said chamber having an opening 
to the atmosphere therefrom, and closure means 
responsive to the pressure of a quantity of liquid 
and air in said chamber for closing said open 
ing, said closure means being responsive to a re 
duction in pressure in Said chamber to expose 
said opening to the atmosphere, whereby excess 
air in Said line is readily exhausted through the 
opening under conditions of high pressure, and 
excess pressure in Said bag is released through 
Said vent. 
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