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LAUNDRY MACHINE WITH SUCTION MEANS
FOR REMOVING MOISTURE
James M. Pinder, North Canton, Ohio, assignor to Gen-
eral Electric Company, a corperation of Wew York
Filed Oct. 14, 1959, Ser. No. 846,436
11 Claims. (Cl. 68--20)

This invention relates to domestic laundry machines,
and more particularly to such machines which include im-
proved means for effecting removal of moisture from wet
clothes.

In automatic laundry machines for domestic use, it is
imperative to provide some appropriate means of remov-
ing a substantial part of the liquid content from the clothes
after they have been washed. In the past, this means has
generally taken two forms: either the liquid has been
squeezed out of the clothes, or else a high speed rotation
of the clothes container has been provided to cause a cen-
trifugal liquid extraction phenomenon to occur. Of these
two systems, the centrifuging, or 'spin, operation has
proven to be the most practical; yet even this preferred
one of the two approaches to removing moisture has had
the inherent disadvantage that, while effective liquid re-
moval occurred, the entire machine had to be constructed
to withstand the very substantial forces involved in high
speed rotation of a substantial but not necessarily bal-
anced mass, as well as special speed transmission means
being required to provide different speeds for washing and
for spinning. The squeezing operation when provided re-
quires the use of flexible means and special squeezing
mechanisms, and has likewise resulted in a substantial ad-
ditional expanse. Thus, while the known means of re-
moving liquid from clothes are effective, the additional
expense involved in their use makes it highly desirable to
provide a structure which will avoid the expense and struc-
tural difficulties both of the squeezing system and of the
high speed system, yet which will perform as effectively as
these two systems.

It is therefore an object of my invention to provide a
laundry machine including novel means for effecting re-
moval of liquid from clothes in a container.

A more specific object of the invention is to effect the
removal of liquid by drawing a substantial amount of air
through the clothes as they lie against a perforated mem-
ber. Liquid is removed for two basic reasons: first, the
high speed of the air movement through the clothes causes
a substantial amount of liquid removal; and second, the
lower pressure on the downstream side of the clothes ex-
erts a hydrostatic tension on the liquid in the capillaries
of the fabric of the clothes to pull additional liquid out
of the clothes.

In carrying out my invention, I provide a lanndry ma-
chine with suitable means for tumbling clothes, the means
including a perforated member which has one surface ar-
ranged to contact the clothes at least intermittently. On
the other side of the perforated member, I provide suc-
tion means which exercises, at least part of the time, a
strong suction through the perforations so as to cause air
passing at high speed through the clothes to remove a sub-
stantial amount of water from the clothes. Preferably, I
also provide means which insure the positioning of the
clothes against the member during at least part of the time
the suction means operates, so that the structure insures
that the air will pass completely through the clothes, that
is, that passage through the clothes will be the only means
of egress from the clothes receptacle for the air.

The features of my invention which are believed to be
novel are set forth with particularity in the appended
claims. My invention itself, however, both as to its or-
ganization and method of operation may best be under-
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stood by reference to the following description taken in
conjunction with the accompanying drawings.

In the drawings, FIGURE 1 is a rear elevational view
of a laundry machine, specifically a combination clothes
washer-dryer, embodying my invention in one preferred
embodiment thereof, the view being partially broken away
and partially in section in order to illustrate details of the
invention; )

FIGURE 2 is a side elevational view of the machine of
FIGURE 1 with the side panel removed, with certain sur-
faces broken away, and with certain surfaces in section to
illustrate details;

FIGURE 3 is a view along lines 3—3 in FIGURE 2;

FIGURE 4 is a rear elevational view of a second em-
bodiment of my invention; and ]

FIGURE 5 is a side elevtional view of the machine of
FIGURE 4.

Referring now to the drawings, I have shown therein a
domestic laundry machine 1 in the form of a combina-
tion washer-dryer. Machine 1 is of the horizontal axis
type, that is, it includes a clothes basket 2 which is ro-
tatable about a non-vertical axis, in this case the axis
specifically being horizontal. BRasket 2 includes front and

car walls 3 and 4 and a connecting outer wall 5 provided
with a plurality of perforations 6 as shown. Wall 5 is
preferably cylindrical in shape with the perforations being
distributed substantially over the entire surface thereof.
Cylindrical basket 2 is mounted within an imperforate tub
structure 7 which encloses it on all sides. Tub 7 includes
a front wall 8, a rear wall 9, and a connecting side or
outer wall 8. In the embodiment shown, the wall 10 is
generally cylindrical in shape in much the same way as
the wall 5 of basket 2.

. The basket is rotatably supported from the tub struc-
ture by a horizontally extending shaft 11 which is mounted
in an elongated bearing 12 hung from the rear wall @ of
the tub structure. Shaft 11 supports the basket by means
of a hub 13 secured centrally to the basket rear wall 4.
Shaft 11, as well as supporting the basket, also serves as
the means for turning it during the operation of the ma-
chine. The tub and the basket are provided respectively
with openings 14 and 15 in the front walls thereof, these
openings being aligned with a door opening 16 in the front
wall 17 of the appearance cabinet 18 which surrounds the
tub. A hinged door 19 mounted on the appearance cab-
inet seals against a suitable gasket 20 formed around the
tub opening 14 so as to close off the tub during operation
of the machine.

The tub structure 7 and the appearance cabinet 18 are
both mounted on a suitable base structure 21 provided at
the bottom of the machine. The tub specifically is
mounted thereon, as shown, by means of a plurality of
brackets or arms 22 which are mounted on upstanding
plates 23 fixedly attached to the base. The appearance
cabinet may be welded to the base or otherwise secured
thereto in any appropriate manner. The top of the ap-
pearance cabinet may, as shown be formed by a separate
member 24 which supports on posts 25 a control panel 26
having the conventional appropriate control apparatus,
generally indicated at 27.

In additicn to the tub and the appearance cabinet the
base 21 also mounts basket drive means. The drive
means comprises a motor 28 which is connected through
a pulley 29 and a belt 30 to a suitable speed reduction de-
vice 31. Device 31 has an output pulley 32 connected by
a belt 33 to a pulley 34 mounted on the end of shaft 13,
so that when pulley 34 is rotated it causes—through rota-
tion of shaft 11—rotation of the basket. The parts are
so proportioned that the basket 2 is rotated at a speed ap-
propriate to effect tumbling of the clothes, with the clothes
being carried up in the basket, this action being assisted by
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the provision of conventional means such as vanes 35,
for instance, and then falling across the basket. For in-
stance, an appropriate speed for effecting this action in a
cylindrical basket having a 26 inch diameter is in the
vicinity of 47 r.p.m.

Machine 1 is provided with suitable water supply means
whereby either hot water, cold water, or a mixture of hot
and cold water may be admitted to tub 7 for washing and
rinsing purposes.  The water supply means includes con-
nections 36 and 37 through which hot and cold water are
supplied respectively. . A valve controlled by a solenoid
38 admits hot water to the machine and a valve controlled
by an opposed solenoid 39 admits cold water to the ma-
chine. The hot and cold water valves under the control
of solenoids 38 and 39 discharge through a common out-
Iet conduit 40. The water then passes through a suitable
air gap into a funnel 42 which leads to a line 42 connect-
ing with an opening 43 in the side of the tub wall 18. The
air gap provided by funnel 431 makes it impossible for
water to be syphoned from the machine and thus con-
taminate the incoming water supply line.

In order to permit removal of water from the machine
after it has been used for either washing or rinsing, the
clothes tub 7 communicates at the bottom thereof with a
sump 44 which, through a conduit 45, connects with a
drain pump 46 having an outlet 47 connected to an ap-
propriate drain (not shown). The pump 46 is energized
at suitable times to drain the used wash and rinse water
from the machine.

in order to heat the air in the basket for drying pur-
poses during the drying portion of the machine operation,
I provide a heater assembly 48 mounted in the upper por-
tion of tub 7 between the inner surface of the tub wall 10
and the outer surface of the perforated cylindrical wall
§ of the basket. The machine illustrated in FIGURE 1
is of the type which uses a cold wall condenser during the
drying cycle for condensing the moisture extracted from
the wet clothes. The lower left quadrant of the cylin-
drical wall 1@ of tub 7 comprises this condenser, the wall
being cooled by flowing cold water over it. The condenser
water is admitted to the machine through an additional so-
lenoid actuated valve controlled by a solenoid 49, Sole-
noid 49 is energized during the drying operation so that
the valve controlled by it passes water at a slow rate suffi-
cient to condense the moisture extracted from the clothes.
The condenser water valve discharges through a separate
conduit 50 into fumnel 41, whence, as. before, the water
flows through conduit 41 and opening 43; then because of
the slow flow of the water, it flows in a thin sheet down
the lower left quadrant of tub wall 18. This water, of
course, flows into the sump and is disposed of, in the same
manner as the wash and rinse water, by operation of the
drain pump 46.

A member 50 provided with perforations 51 is arranged
as shown in FIGURES 2 and 3 so that it extends from the
front to the back of the basket and covers about a 45 de-
gree section of the inner cylindrical surface of the basket.
Beneath the member 58 the basket wall 5 is provided with
an imperforate section 52 so that the space 53 between
section 52 of wall § and member 50 is in effect accessible
only through the perforations 51 of member 58. At this
point, it is important to note that the term perforation,”
as used herein when referring to openings 51, is intended to
designate openings of a size small enough tc prevent pas-
sage of an article of clothing, or part thereof, yet large
enough (as opposed to a porous structure) to permit fluid
to be sucked therethrough at a relatively high velocity.
For instance, while these figures are not to be taken as
absolute limitations, circular openings having a diameter
of ¥4¢ inch to Y4 inch have been found effective.

Space 52 communicates with the space 54 formed at
the back of the basket between the back wall 4 and an
additional wall member 55. Space 54 in turn commu-
nicates with an arcuate opening 56 (best seen in FIGURE
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3) in back wall 4. Abuiting against the back wall 4 is a
stationary sealing gasket member 37 which provides a
running seal by its engagement with the back of wall 4
of the basket. It will be noted from FIGURE 3 that the
gasket member 57 is formed so that it encloses the open-
ing 56 whenever that opening is in communication with
an opening 58 formed at the end of a stationary conduit
59 leading to a pump and water separator assembly 60.
The assembly 60 includes a relatively powerful pump
(which may be of any conventional design and is there-
fore not illusirated in detail) for exercising suction through
conduit 59, spaces 54 and 53, and perforations 5%, on
clothes in the basket.

In the embodiment shown in FIGURE 1 it is intended
that the air pulled from the basket through conduit 50
into assembly 69 be exhausted through a suitable opening
to atmosphere such as that shown at 61. It will further
be understood that the water separation function per-
formed by assembly 68 is also of a conventional nature
which may be provided in the conventional fashion by a
series of baffles (not shown) which catch the water while
permitting the air to continue on through outlet 61. The
separated water passes out by the force of gravity through
opening 62 and then drips down the back wall of the tub
7 to the sump 44 to be drained.

It will readily be observed that, due to the position of
the stationary opening 58, suction will be exerted through
the perforations 51 of member 5% only when opening
56 is reasonably well aligned with stationary cpening
58. This occurs only over a predetermined arcuate de-
gree of travel, so that there is an intermittent suction
exerted, the suction being exerted for a predetermined
period during each basket rotation when mémber 58 has
rotated approximately to the bottom position as shown
in FIGURES 2 and 3.

As mentioned above, machine I is a combination wash-
er and dryer, that is, it proceeds through a cycle of op-
erations, first washing and damp drying the clothes and
then, if desired, completely heat drying the clothes.
Throughout all the operations of washing, damp drying,
and drying, the clothes basket is driven at the same
single tumbling speed by motor 28. In order to obtain
the proper sequence of operation of the various com-
ponents a conventional sequence control mechanism (not
shown) may be provided in the usual manner to cause
the components to proceed through a predetermined se-
quence of steps to effect the three operations of wash-
ing, damp drying and drying. = First, the inlet water
valve solenocids are energized to cause either hot or
warm water to- flow into the tub 7 until it reaches a
suitable level, after which the water ceases to flow in
and the clothes are tumbled in the water. The opera-
tor normally adds a suitable amount of detergent or
other cleansing substance to effect a cleansing of the
clothes. After an appropriate period of washing in this
manner, the drain pump 46 is energized to remove the
used wash water from tub 7.

After the wash water has been drajned out of the
machine, rinse water is introduced by re-energization
of the inlet water valve solenoids, either the hot water
valve solenoid 38 alone, the cold water valve solenoid
39 alone, or both solenoids together being energized to
provide hot, cold or warm water. After the rinsing oper-
ation the water is again drained by energization of the
drain pump 46. Customarily several rinses are provided
with the water being drained out after each one.

After the water has been drained subsequent to the
last rinse step, the washing operation is complete and
the damp drying operation is then provided. According
to my invention, the assembly €6 is put into operation at
this time to cause a substantial amount of suction to be
exercised through conduit 59. This suction is operative
through perforations 51 on-the interior of basket 2 when-
ever opening 56 is in alignment with opening £8. It

[ St
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will, of course, be understood that as the clothes tumble
they rise; assuming the rotation of the basket to be clock-
wise as viewed in FIGURE 1!, they rise up past the heat-
ers and ‘at a point at or shortly before the top of the
basket is reached they fail to the bottom of the basket.
Inasmuch as suction is exercised through perforations
51 only when member 50 is in the vicinity of the bot-
tom of the basket it will be seen that whenever suction
is exercised through perforations 51 there will be clothes
directly in contact with the member 5¢ since the clothes
fall to the bottom of the basket during the tumbling ac-
tion. As a result, air is pulled at high speed through the
perforations 5% of member 50, out through spaces 53
and 54 and conduit 59, and into assembly 60 where the
air is exhausted from opening 61 and the water, prefer-
ably, is separated and ejected through opening 62. It
has been found that this action, continued for an appro-
priate length of time, removes the same amount of lquid
from the clothes as does a centrifugal extraction opera-
tion when conducted in the speed range generally pro-
vided in the combination washer dryer field.

Thus, once for each rotation of the basket a substan-
tial amount of suction is exerted through the perfora-
tions 5% during a period when the member 50 is in the
area adjacent the bottom of the basket, and therefore
covered with clothes. As a result, the air pulled through
the perforations 51 must pass directly through the clothes;
carrying with it a substantial amount of moisture out
of the clothes. ‘

After the moisture content of the clothes has been
brought down by this procedure to that conventional for
damp dry clothes, the regular heat drying operation may,
if so desired, be provided. This consists of energizing
the heater assembly 48 and energizing the condemser
water valve solenoid 49 so that condenser water flows
in a thin sheet down the lower left quadrant of tub 7.
The clothes continue to tumble and the air in the sys-
tem is circulated by this tumbling action first up past the
de-humidifying sheet of water flowing down the side of
the tub and then past the heater assembly 48. 'The cir-
culation of the clothes in the basket thus causes the-air
to continually pass through a cycle in which it is de-
humidified, then heated, then circulated over the clothes
to pick up moisture therefrom. This part of the pro-
cedure may be controlled in a suitable manner, either by
straight timing or by some type of automatic drying con-
trol so that when the clothes are substantially bone-dry
the drying operation will cease and the machine will
shut off completely, with the clothes being clean and
dry.

" It will readily be seen from the structure described
that the damp drying operation, which is essential if the
heat drying is to be kept within reasonable bounds as
to time and cost, is performed without the necessity for
providing either a multi-speed transmission or a squeez-
ing structure. The combination of the liquid blown out
of the clothes by the air moving at high speed, and of
the liquid pulled out of the fabric capillaries by hydro-
static tension, gives a result comparable to those achieved
by centrifuging operations.

Referring now to FIGURES 4 and 5 of the drawings,
there will be described a second embodiment of the in-
vention, with like parts to-those of the embodiment of
FIGURES 1 to 3 being shown by the same numerals.
It will be observed that the assembly 6¢ for exercising the
suction on the clothes, instead of having an opening 61
exhausting outside the tub 7 as in FIGURE 1, is pro-
vided with an outlet 63 which exhausts the air from the
assembly 6@, after the moisture and water has been re-
moved from the air, directly ovér the heater assembly
49, The other major difference is that instead of the
condenser water being supplied through a conduit 50
into the funnel 41 as in FIGURE 1, it is instead sup-
plied through a conduit 64 to the assembly 60 where it
effects a de-humidifying function in one of the conven-
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tional manners either by contacting the air in a thin film
as it does in the embodiment of FIGURE 1 or else by
being sprayed through the air and then caught by baffles.
Such structures are completely conventional and since a
variety of them may be used in connection with my in-
vention it is not deemed of importance to show any one
particular type of such structure. .

With the structure of FIGURES 4 and 5, the opera-
tion of the machine is the same as before through the
washing operation. When the damp drying operation
starts, the suction is exerted, as before, intermittently
through perforations 51 of member 58. However, instead
of this air being ejected from assembly 60 through open-
ing 61 with the water being returned through outlet 62
to drain, the water is separated and removed through
conduit 62 as before, but the air is blown through con-
duit 63 over the heaters. In other words, instead of the
open cycle shown in the embodiment of FIGURE 1 a
closed air cycle is provided. In this second embodiment,
the operation of assembly 6€ is continued during the
heat drying cycle, assembly 60 continuing to exercise
suction through perforations 51 when assembly 48 is
energized (although, of course, such a procedure is also
possible with an open-cycle type machine such as shown
in FIGURE 1). In this manner, the dry air being blown
out through conduit 63 is then heated by passing it over
the heater assembly before being pulled at high speed
through the clothes covering perforations §1. With the
stated operation of the structure of FIGURES 4 and 5,
the beneficial effect of causing air to pass at high velocity
through the clothes is obtained not only for the damp
drying operation but also for the heat drying operation.
It has been found that this helps considerably in the heat
drying operation, causing the clothes to be completely
dried substantially faster.

It will readily be understood that the advantages of
the invention may be obtained regardless of whether
the air cycle is an open one or a closed one, and regard-
iess of whether the heaters are utilized all the time, part
of the time, or not at all; in other words, the arrange-
ment is highly advantageous both for the damp drying
operation in replacing the conventional centrifuging op-
eration, and in speeding up the heat drying operation.

In addition, it will be obvious that additional members
50 may be provided around the basket to cause suction
on the-clothes two or more times for each basket revolu-
tion, rather than just once as in the embodiment de-
scribed. Where such additional members 50 are pro-
vided, the design must, of course, undergo minor modi-
fications so that suction is exerted through each member
for an appropriate period without suction simultanecusly
occurring through another of the members. In this con-
nection, it has been found that initiating the suction
through a member 50 at the moment of impact of clothes
thereon gives good results because at that moment the
clothes are somewhat compressed from the impact; this
increases the air velocity and the hydrostatic tension by
decreasing the air passage area.

While in accordance with the patent statutes I have
described what at present -are considered to be the pre-
ferred embodiments of my invention, it will be obvious
to those skilled in the art that various changes and modi-
fications may be made without departing from the in-
vention and I therefore aim in the appended: claims to
cover all such equivalent variations as fall within the
true spirit and scope of the invention.

What I claim as new and desire to secure by Leiters
Patent of the United States is:

1. In a laundry machine, means for tumbling clothes
including a perforated member having one surface ar-
ranged to contact the clothes at least intermittently, said
perforated member being formed so that during the

. contacting of the clothes a substantial majority of its

75

perforations are covered
means on the other side

by the clothes, and suction
of said surface exercising a
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strong intermitient suction only through the perfora-

tions of said surface substantially concurrently with the

intermittent contacting of clothes with said surface.

2. In a laundry machine, means for tumbling clothes
in a predetermined pattern including a perforated mem-
ber having one surface arranged to contact the clothes at
their lowest position in the pattern at least intermittently,
sald perforated member being formed so that during the
contacting of the clothes a substantial majority of its per-
forations are covered by the clothes, suction means com-
municating with the other side of said perforated mem-
ber adjacent said lowest position in said predetermined
pattern and exercising a strong intermittent suction only
through the perforations.

3. In a laundry machine, a clothes container rotatable
on a non-vertical axis, means for rotating said container
at a speed appropriate for tumbling clothes therein, a
perforated member forming part of the inner surface of
said container, and stationary suction means communi-
cating with the other side of said perforated member
during a predetermined portion of each rotation of said
basket so as to exercise a strong intermittent suction
only through the perforations, said suction means enter-
ing into comumunication with the other side of said per-
forated member during the part of each rotation when
said perforated member forms the lower part of said
container and is therefore in contact with clothes tum-
bling within said container, said perforated member be-
ing formed so that during the contacting of the clothes a
substantial majority of its perforations are covered by
the clothes.

4. In a laundry machine, a clothes basket having end
walls and a substantially cylindrical wall joining said
end walls, said basket being rotatable on a non-vertical
axis, means for rotating said basket at a speed for tum-
bling clothes therein, a perforated member having a
surface forming a portion of the inner surface of said
cylindrical wall, conduit means communicating with the
other surface of said perforated member and extending
through one of said end walls of said basket, a stationary
conduit member having an end arranged in sealing en-
gagement with said one end wall and positioned to be
in communication with said conduit means for a portion
of each basket rotation starting during the period when
said basket has rotated to a position where said per-
forated member is in the vicinity of the bottom of said
basket, a suction assembly communicating with said sta-
tionary conduit, said assembly being formed also to re-
move water from air sucked through said conduit, drain
means in said laundry machine positioned to receive
water from said assembly, and conduit means guiding
water separated from the air in said assembly to said
drain means.

5. In a laundry machine, means for tumbling clothes
in a predetermined pattern including a perforated mem-
ber having one surface arranged to contact the clothes
at their lowest position in the pattern at least intermit-
tently, said perforated member being formed so that
during the contacting of the clothes a substantial majority
of its perforations are covered by the clothes, water
supply means for providing water with which to wash
and rinse the clothes, drain means for removing the
water after it has been used to wash and rinse the clothes,
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and means for damp drying the clothes after a washing
operation including suction means communicating with
the other side of said perforated member adjacent said
lowest position in said predetermined pattern and exer-
cising a strong intermittent suction- only through the per-
forations.

6. In a clothes drying machine, means for tumbling
clothes in a predetermined pattern, means for heating
the clothes as they tumble in order to cause removal of
vapor from the clothes, said tumbling means including
a perforated member having one surface arranged to
contact the clothes at least intermittently at their lowest
position in the pattern, said perforated member being
formed so that during the contacting of the clothes a
substantial majority of its perforations are covered by
the clothes, means for increasing the speed of vapor
removal from the clothes comprising suction means com-
municating with the other side of said perforated mem-
ber adjacent said lowest position in said predetermined
pattern and exercising a streng intermittent suction only
through the perforations.

7. In a laundry machine, means for tumbling clothes
including a perforated member having one surface ar-
ranged to contact the clothes when said surface is in a
predetermined. position, said perforated member being
formed. so that during the contacting of the clothes a
substantial majority of its perforations are covered by
the clothes, and suction means on the other side of said
surface exercising a strong suction only through the
perforations of said surface at least part of the time that
said surface is in said predetermined position.

8. The apparatus defined in claim 3 wherein said sta-
tionary suction means includes an outlet to atmosphere.

9. The apparatus defined in claim 4 wherein said suc-
tion assembly includes an air outlet communicating back
to said basket.

10. The apparatus defined in claim 4 wherein heating
means are positioned to heat air in said basket and where-
in said suction assembly includes an air outlet communi-
cating back to said basket in the vicinity of said heating
means.

11. In a laundry machine, a substantially cylindrical
clothes container rotatable on a non-vertical axis, means
for rotating said container at a speed appropriate for tum-
bling clothes therein, a perforated member forming part
of the inner surface of said container, said perforated
member extending substantially from end to end within
said container and covering approximately 45 degrees
therewithin, and stationary suction means communicating
with the other side of said perforated member during a
predetermined portion of each rotation of said container
when said perforated member is in the vicinity of the
bottom of said container so as to exercise a strong inter-
mittent suction only through said perforated member.

References Cited in the file of this patent
-UNITED STATES PATENTS

1,054,056 Thurman et al. ______.__ Feb. 25, 1913
2,777,313 Dodge o __ Jan. 15, 1957
2,858,688 Smith o Nov. 4, 1958
2,927,379 Tann - Mar. 8, 1960
2,929,674 Tann - Mar. 22, 1960

i)




