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ABSTRACT OF THE DISCLOSURE 
Supporting means receiving sheet-like material and 

conveying the same in substantially flat form and movable 
nozzle means having an end means provided with opening 
means and engaging against the material for a predeter 
mined substantially straight line length of travel therewith, 
the nozzle means comprising a flexible sheet means at least 
partially surrounding the opening means and defining the 
end means thereof and providing a fluid flow between 
the opening means of the nozzle means and the section 
of material aligned between that opening means and the 
Supporting means to treat that section of material with 
fluid. Means are provided for causing the end means to 
be disposed in substantially sealed relation with the section 
of material engaged thereby by creating a pressure differ 
ential across the sheet means to cause one side thereof 
to press against the material on the supporting means. 

This application is a continuation-in-part application of 
the copending patent application Serial No. 690,636, now 
Patent No. 3,491,386, filed Dec. 14, 1967, and entitled 
"Laundry Apparatus or the Like,” which, in turn, is a 
continuation-in-part application of its copending patent 
application Ser. No. 635,848 filed May 3, 1967, and 
entitled “Laundry Apparatus or the Like,” now Pat. No. 
3,447,174. 

This application relates to a method and apparatus for 
treating sheet-like material such as paper webs, fabric webs, 
or other sheet material by causing a direct fluid flow be 
tween the material while it is being conveyed on a sup 
porting means and a flexible nozzle means engaging against 
the material during a portion of its travel on the supporting 
aS 

In particular, it is well known from the U.S. patent to 
Holden, No. 3,284,285, that in the dewatering of fibrous 
Webs, such as paper webs, a greater amount of dewatering 
thereof can take place if a pressure differential can be 
created across the web greater than the pressure differ 
ential provided by conventional suction box means. This 
patent also teaches that if the fibrous web can be under a 
compressed condition so that the moisture remaining there 
in will fill all voids in the material, the resulting pressure 
differential across such compressed web has a tendency to 
remove a greater amount of moisture therefrom than when 
the web is in an uncompressed condition. 

Therefore, it is a feature of this invention to provide an 
improved method and apparatus for treating sheet material 
by providing a pressure differential across the same with 
a treating fluid whether the treating fluid is gaseous or 
liquid or both as will be apparent hereinafter. 

In particular, one embodiment of this invention provides 
a movable supporting means for receiving the sheet mate 
rial and conveying the same through the apparatus in 
substantially flat form. A movable nozzle is carried by the 
apparatus and has an end means provided with an opening 
means. Means are provided for causing the material to 
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have a section thereof disposed between the end means of 
a nozzle means and to move in unison with the nozzle 
means and supporting means for a predetermined sub 
stantially straight line length of travel through the appa 
ratus. Means are also provided for causing the end means 
of the nozzle means to be disposed in substantially sealed 
relation with the section of material during the predeter 
mined length of travel through the apparatus. During such 
predetermined length of travel through the apparatus, a 
direct fluid flow is provided between the opening means 
of the nozzle means and the section of material aligned 
between the opening means and the supporting means to 
treat that section of material with the fluid. The nozzle 
means comprises a flexible sheet means at least partially 
surrounding the opening means and defining the nozzle end 
means, the means for causing the end means to be disposed 
in substantially sealed relation with the section of mate 
rial comprising means for creating a pressure differential 
across the sheet means to cause one side thereof to tend to 
press against the material on the Supporting means during 
the predetermined length of travel of that section of mate 
rial through the apparatus. 

Accordingly, it is an object of this invention to provide 
an improved apparatus for treating a substantially sheet 
like material and the like with fluid, the apparatus of this 
invention having one or more of the novel features set 
forth above or hereinafter shown or described. 

Another object of this invention is to provide an im 
proved method for treating substantially sheet-like mate 
rial and the like with a fluid, the method of this invention 
having one or more of the novel features set forth above 
or hereinafter shown or described. 

Other objects, uses and advantages of this invention are 
apparent from a reading of this description which proceeds 
with reference to the accompanying drawings forming a 
part thereof and wherein: 

FIG. 1 is a schematic perspective view illustrating the 
improved method and apparatus of this invention. 

FIG. 2 is an enlarged, fragmentary, cross-sectional view 
taken substantially on line 2-2 of FIG. 1 with the inside 
Surface of the flexible wall being stipled to illustrate its 
flexibility. 

FIG. 3 is a schematic top view of the apparatus of 
FIG. 1 and illustrates the method for supplying fluid under 
preSSure to the nozzle means of the apparatus. 

FIG. 4 is a perspective view illustrating a laundry appa 
ratus of the aforementioned U.S. Pat. No. 3,447,174, the 
laundry apparatus being partly in cross section. 

FIG. 5 is a cross section transverse to FIG. 4 in vertical 
cross section. 

FIG. 6 is a view similar to FIG. 5 and illustrates an 
other laundry apparatus as shown and described in the 
aforementioned copending patent application Ser. No. 
690,636, new Pat. No. 3,491,386. 
While the various features of this invention are herein 

after described and illustrated as being particularly adapted 
for treating fibrous webs, such as paper sheets, carpeting, 
etc., it can be understood that the various features of this 
invention can be utilized singly or in any combination 
thereof to provide methods and apparatus for treating 
other types of material as desired, such as non-moisture 
bearing or absorbing materials. 

Therefore, this invention is not to be limited to only 
the embodiments illustrated in the drawings, because the 
drawings are merely utilized to illustrate one of the wide 
variety of uses of this invention. 

Referring now to FIGS. 1, 2 and 3, the improved method 
and apparatus of this invention is generally indicated by 
the reference numeral 10 and comprises a movable forami 
nous Supporting means 11 formed of metal, fibre or any 
other suitable material and being adapted to convey flat 
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sheet-like material 12 from left to right in FIG. 1 through 
the apparatus 10, the flat sheet-like material 12 being 
fibrous paper stock, carpeting, etc., as will be apparent 
hereinafter. 
The supporting belt 11 is adapted to pass over the up 

per side 13 of conventional Suction box means 14 having 
the upper side 13 thereof provided with perforations or 
openings 15 leading to the internal chamber means 16 
thereof which is adapted to be evacuated by conventional 
Suction means in a manner well known in the art or 
merely remain at atmospheric condition and be provided 
with suitable drain means in the bottom wall 17 thereof 
for removing moisture from the chamber 16 as the same 
accumulates therein in a manner hereinafter described. 
AS previously stated, the U.S. patent to Holden, No. 

3,284,285 clearly teaches that it is desirable to create 
a high pressure differential across the sheet means 12 to 
remove moisture therefrom in a dewatering operation by 
causing a flow of high pressure air through the material 
12 and the foraminous supporting means 11 into the 
chamber 16 at a force greater than can be provided 
solely by the result of the chamber 16 being evacuated 
by conventional suction means. In addition, the U.S. 
patent to Holden, No. 3,284,285, teaches that if the ma 
terial 12 can be compressed so as to cause the moisture 
therein to fill all of the voids of the fibrous material 12 
So as to provide a substantially continuous, sheet-like 
moisture layer therein, such pressure differential across 
the sheet means 12 removes the moisture in a manner 
more effective than merely by an entrainment of such 
moisture in the air rushing through the material 12. 

However, the U.S. patent to Holden, No. 3,284,285 
does not provide means for effectively compressing the 
sheet-like material 12 in a sealed manner while conform 
ing to the exterior contour of the sheet material 12. 

It will be apparent that the features of this invention 
do provide means for providing the high pressure dif 
ferential across the sheet means 12 for the aforementioned 
dewatering purposes as well as for applying or impreg 
nating liquid, such as dye or the like, into the sheet 
means 12, if desired, while compressing such material 
12 against the support means 11 and effectively sealing 
against the sheet means 12 regardless of its exterior 
Contour. 

In particular, the aforementioned U.S. Patent No. 3,- 
447,174, fully discloses the use of a flexible nozzle means 
engaging against moisture bearing material and compress 
ing the same against a Supporting means while causing 
a direct fluid flow between an opening means of that 
nozzle means and the compressed material on the for 
aminous supporting means, the nozzle means comprising 
a flexible sheet means at least partially surrounding the 
opening means and being urged against the aligned ma 
terial by a pressure differential acting across that sheet 
means to cause one side thereof to press against ma 
terial on the support means. 

Such flexible nozzle means is provided in FIGS. 4 and 
5 and will be hereinafter described. 
The aforementioned copending patent application Ser. 

No. 690,636, now Pat. No. 3,491,386, further discloses 
how such flexible nozzle means can be utilized in a plural 
arrangement thereof to have the plurality of flexible noz 
zle means serially engage against the material on the Sup 
porting means in a continuous manner, Such plural noz 
zle means being illustrated in FIG. 6 and hereinafter de 
scribed. 

Therefore, by combining such features of the afore 
mentioned copending patent application and issued pat 
ent, a flexible nozzle means is provided for the apparatus 
10 of this invention to act on the sheet means 12 while 
it is being conveyed in substantially flat form through 
the apparatus 10, the nozzle means being generally indi 
cated by the reference numeral 18 in FIGS. 1-3. 
The flexible nozzle means 18 comprises a continuous 

backing member 19 formed of metal, plastic or other 
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suitable material to permit the same to be looped around 
a pair of roller means 20 and be driven thereby in a 
counterclockwise direction at substantially the same Speed 
of movement of the foraminous supporting means 11 
from left to right in FIG. 1, the upper and lower runs 
20A and 20B of the supporting member 19 being Sup 
ported intermediate the outboard rolls 20 by a plurality 
of backup rolls 2 as diagrammatically illustrated and 
sufficiently close to each other to maintain the runs 20A 
and 20B substantially straight and parallel to the path 
of movement of the support means 11. If desired, the 
rolls 20 and 21 can be closer or spaced more than ill 
lustrated to maintain the runs 20A and 20B substantially 
straight as previously described. 
A plurality of flexible sheet means 22 are intercon 

nected to the backing member 19 in such a manner that 
each defines a chamber 23 therebetween and has a bot 
tom or outer wall means 24 provided with a plurality 
of perforations or opening means 25 passing therethrough 
and being so controlled in the size and relationship 
thereof relative to each other that such opening means 
25 will be arranged to engage against the sheet material 
12 when the same is aligned therebetween in the manner 
illustrated in FIG. 2. 
Of course, the flexible sheet means 22 can be one con 

tinuous sheet means with internal chambers being formed 
therein Separate from each other in the same manner 
as provided by the individual sheet means 22 illustrated 
in FIGS. 1, 2 and 3, such as in the manner set forth in 
the copending patent application, Ser. No. 635,848, now 
Pat. No. 3,447,174. 

In any event, the interiors of the chambers 23 of 
the flexible sheet means 22 are adapted to be supplied 
with fluid under pressure from a valving means 26, 
FIG. 3, in any of the manners set forth in the afore 
mentioned U.S. Pat. No. 3,447,174, and/or the copend 
ing patent application Ser. No. 635,848, now Pat. No. 
3,447,174 through individual conduit means 27 fluidly 
interconnected to the chambers 23 of the flexible sheet 
means 22 at the side wall means 28 thereof as illustrated 
in FIG. 3 whereby as each individual nozzle means 22 
moves in a counterclockwise direction in FIG. 1, its re 
spective conduit means 27 will follow such movement at 
both ends thereof and continuously supply fluid pressure 
thereto. 

However, it is to be understood that the valve means 
26 could be so constructed and arranged that when a 
particular nozzle means 22 passes to the right beyond 
the right hand roller 20 to cross the top run 20A and 
just before the same engages against the sheet means 
12 at the left hand roller means 20, no fluid pressure 
would be supplied to that particular nozzle means 22, 
as desired. 

Therefore, it can be seen that as the particular flexible 
nozzle means 22 engages against the travelling sheet means 
12 at the left hand roller means 20, such nozzle means 22 
moves in unison therewith for a substantially straight line 
path through the apparatus 10 until that particular nozzle 
means 22 begins to move around the right hand roller 
means 20. However, while that particular nozzle means 22 
is moving between the left hand and right hand roller 
means 20 at the lower run 20B of the nozzle means 18, the 
fluid pressure being directed into the chamber 23 thereof 
creates a pressure differential across the lower wall 24 and 
causes the same to press and Squeeze against the sheet 
means 12 compress the sheet means 12 against the for 
raminous means 11 to not only ten to squeeze the liquid 
therefron, but also to tend to cause the remaining liquid 
in the material 12 to fill all voids of the material 12 for the 
advantageous reasons set forth in the aforementioned 
patent to Holden, No. 3,284,285, the nozzle means 22 
at the same time directing fluid under pressure out 
through the perforations 25 thereof and directly through 
the sheet material 12 and foraminous supporting means 
11 into the opening means 15 of the box means 14. If 
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desired, the interior 16 of the box means 14 can be inter 
connected to a vacuum source so as to further enhance 
the pressure differential acting across the sheet means 12 
for the dewatering or drying purpose previously described. 
Of course, the fluid under pressure being delivered to 

the chambers 23 of the nozzle means 22 can be heated 
air or the like to further enhance the drying effect of the 
apparatus 10 on the material 12. 

Also, it is to be understood that the fluid being directed 
to the chambers 23 of the nozzle means 22 could be a 
liquid, such as a dye or the like, so as to effectively im 
pregnate the material 12 in a believed to be more efficient 
manner than prior art devices for such purposes. 

In any event, it can be seen that since the nozzle means 
22 each has a flexible lower end 24, such lower end 24 
fully conforms to the exterior contour of the sheet means 
12 So as to provide effective sealing around each perfora 
tion 25 thereof against the sheet means 12 and by so ar 
ranging the perforations 25 across the lower wall 24, such 
perforations 25 can be located just in the region of the 
sheet means 12 So that there is no escape of fluid from the 
chamber means 23 through the supporting means 11 out 
board of the sheet means 12, if desired. However, it is to 
be understood that if the perforations 25 are sufficiently 
sized, even perforations 25 outboard of the sheet means 
12 Will not adversely affect the operation of the nozzle 
means 22 forcing fluid through the other perforations 25 
inboard of the sheet means 12 for the reasons previously 
set forth. 

Therefore, it can be seen that the flexible nozzle means 
18 of the apparatus and method 10 of this invention en 
gages against the material 12 for a predetermined substan 
tially straight line length of travel thereof through the ap 
paratus 10 with the flexible sheet means 22 pressing against 
the material 12 to not only squeeze the Same, but also to 
Seal the openings 25 thereof against the sheet means 12 so 
that a direct fluid flow will be provided between the cham. 
bers 23 of the nozzle means 22 through the sheet means 
12 to remove moisture therefrom or to drive liquid therein, 
the squeezing and sealing action being provided by the 
resulting pressure differential being created across the end 
Walls 24 of the nozzle means 22 with such pressure differ 
ential being increased by providing suction means on the 
other side of the sheet means 12, Such as by the suction 
box means 14 illustrated and previously described. 

In order to better understand the function and opera 
tion of the nozzle means 22 previously described, refer 
ence is now made to FIGS. 4 and 5 wherein a single nozzle 
means is hereinafter described in connection with a laun 
dry apparatus as Set forth in the aforementioned issued 
patent No. 3,447,174, it being understood that while the 
nozzle means moves in a circular path and the supporting 
imeans is cylindrical, the hereinafter described features 
and functions can be readily applied to a straight run mov 
ing sheet means in the manner provided by the nozzle 
means 18 of the apparatus 10 previously described. 

Referring first to FIGS. 4 and 5, a stationary, imper 
forate, cylindraceous outer drum 120 is provided to retain 
Washing or dry cleaning liquid for washing, dry cleaning, 
or otherwise treating materials such as laundry or articles 
to be washed and/or dry cleaned. An inner cylindra 
ceous, perforate drum 122 is rotatably mounted in the sta 
tionary drum 120, within which the articles to be treated 
are placed. These articles may be introduced into and 
removed from the apparatus through an access opening 
which may be placed at one end of the drums 120 and 
122 in a manner well known to those skilled in the art. 
Such opening may be provided with suitable covering or 
door means, also well known to those skilled in the art, 
for the purpose of retaining the articles to be treated and 
the liquid introduced therein, also as is well known to 
those skilled in the art. 
Under certain conditions the drum 120 may be rotat 

able, but for the purpose of brief description, it may be 
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6 
referred to as a stationary drum, with the understanding 
that, under certain conditions, the drum 20 may be rotat 
able. 
A surface effect air pressure applying baffle or nozzle 

means 28 may be placed in the perforated drum 122 and 
may be so mounted that it can rotate simultaneously with 
such drum 122. In the embodiment shown in FIGS. 4 
and 5, such baffle 128 may be provided with a relatively 
rigid plate support 130, which may be supported or se 
cured to one or both of the end members of the rotatable 
drum 122. For example, such plate may be secured to the 
end wall 132 of the rotatable drum 122. A similar wall 
may be provided at the other end of the drum 122, and 
such wall may have an access opening for introduction 
and removal of clothes and the like, as is obvious to those 
skilled in the art. 
The plate 130 may also be secured to the other end 

wall, which may be the front end wall of the perforate 
drum 22, which may be provided with an access open 
ing of the character heretofore described. As shown in 
FIG. 4, the plate support 130 may be secured to the rotat 
able end walls 132 so that the plate 130 rotates with the 
drum 122. 
A flexible, air pressure applying curtain or flexible sheet 

means 138 may be secured to the plate 130 in such a man 
ner that the curtain 138 tends to hang downwardly from 
the plate 130, when the plate 130 is in its lowermost posi 
tion, as shown in FIGS. 4 and 5. 
The curtain 138 may be a single curtain, or a double 

curtain, depending how the central part of the curtain 
is produced. The outer edges 140, FIG. 5, may be secured 
to the outer edges 142 of the plate 130. The inner edges 
144 of the curtain 138 may be united together, if de 
sired, or they may be separately secured to a central 
air distributing bar 146, which is provided with a central 
conduit 148, which has one or more branches 150 with 
one or more openings 152 for distributing the air to the 
interior or interiors 154 of the curtain 138. The curtain 
138 may have small openings 156 for permitting the air 
to discharge from the interior or interiors 154 into the 
central plenum portion 158 of the curtain 138. 
The curtain 138 has end closures to retain the air 

in the interior or interiors 154. 
The central conduit 148 of the plate support 130 may 

be connected to a compressed air supply pipe 162, which 
may have an offset portion 164 connected to a central 
portion 166, which may be connected to an air supply 
means to be described. 

If desired, a rigid longitudinal baffle 168 may be pro 
vided on the drum 122 on the rear or following side of 
the curtain 138, it being understood that the drum 122, 
as shown in FIGS. 4 and 5, rotates in a counterclockwise 
direction. The purpose of the baffle 168 is to cooperate 
with the curtain 138 to cause the articles to be treated 
to form into an accumulation partly under the curtain 
138 to cause such accumulation of clothes to rise with 
the curtain 138 on the right hand of FIG. 5 and to con 
tinue completely around with the curtain 138 until it 
reaches some position on the falling side where the 
clothes may fall partly or wholly from the curtain 138. 
The curtain 138 is of such a character that it tends 

to retain compressed air from the pipe construction 162 
166 to press the curtain 138 downwardly to form lobes 
174, which tend to press the clothes downwardly against 
perforated drum 122 and also allow the compressed air 
to discharge from the lobes 174 into the central plenum 
part 158 of the curtain construction and then through the 
clothes and through the openings 176 in the drum 122. 
The air then may be allowed to escape, such as through 
a discharge pipe 178, which may be vented to any de 
sired place, such as to the exterior of the building in which 
the apparatus is being used, if desired. 
The pipe 162-166 may be supplied with compressed 

air, which, if desired, may also be heated. For example, 
the pipe 166 may pass through a packing box or the like, 
180, of Well-known construction, which allows the pipe 
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section 166 to rotate with the drum 122 and allows the 
stationary pipe section 182 to be stationary and to be 
connected to the air compressor 184. The construction 
is such that the compressor 184 may supply compressed 
air through the stationary pipe 182, packing box 180, to 
the rotatable part 166 of the supply sections 162, 164, 
166. If desired, the pipe 182 may pass through or be a 
part of a chamber 186, which may be heated by an 
electric heater 188, which heats the air which is pumped 
by the pump 184 and supplies the same in heated con 
dition to be caused to pass through the clothes and dry 
the same at the proper time. The electric heater 188 
may be automatically controlled by a timer operated 
switch 190, which energizes the heater during the de 
sired time of the washing operation to produce the dry 
ing action. Additionally, the heater 188 may be con 
trolled by the thermostatic switch 192, which may be 
responsive to the air temperature in the chamber 186, 
such as by a thermostatic bulb 194. 
The perforated drum 122 may be driven at a suitable 

rotational speed, such as to cause the tumbling action 
heretofore described. For example, such drum 122 may 
be rotated by the motor 196, which actuates a speed 
reduction transmission 198, of any well-known construc 
tion, and which may be manually or automatically ad 
justable, so that it drives the rotatable shaft 200, which 
partly or wholly supports the drum 122 and drivingly 
rotates the same. The shaft 200 may be rotated within 
the bearing 202, which is connected to the rear wall 
204 of drum 120. 
The outer drum 120 may be provided with a suitable 

drain 220 at the bottom most part, which may be con 
nected to a drain valve 222. This valve 222 may be 
solenoid operated to open and close at the proper time. 
The valve 222 may be connected to a water pump 224, the 
discharge portion 226 of which may be connected by 
a suitable flexible hose or the like to a drain or laundry 
tub, as is obvious. 

In the operation of FIGS. 4 and 5, clothes may be 
introduced through openings and the various parts of the 
apparatus may be controlled by a suitable timer in the 
usual manner which controls the desired operation of the 
various parts of the machine. The timer may cause the 
drum 122 to be rotated at a slow speed, such that it 
allows the articles to be washed or cleaned to be caught 
by the baffle 168 and be accumulated under the curtain 
138, when the parts reach the lowermost position of 
FIG. 5. The curtain 138 contacts the top of a portion 
of the clothes so that the compressed air from the pipes 
166, 164, and 162 enters the lobes 174 of the curtain 
138 and passes through the openings 156 into the plenum 
chamber 158 from whence the air is forced through the 
clothes and may pass out through openings 176 to the 
drum 120 and out through the discharge pipe 178 to the 
exterior. 

During the initial washing operation, no compressed 
air need be introduced into the baffle 128 and, the baffle 
128 may lift and drop the clothes during the washing 
operation. On the other hand, if desired, air may be intro 
duced into the curtain 138 during the washing operation 
and this will aid in the lifting and dropping of the clothes 
from and into the water at the bottom of the apparatus. 
The valve 222 is closed during this time. 
The drain valve 222 may be opened, and the pump 224 

operated, if necessary. The liquid is then drained from 
the tub 120. The tub 122 may be rotated or allowed to 
continue to rotate with the curtain 138 inflated by the 
compressed air. This action lifts and drops the clothes so 
that different parts of the clothes are subjected to the 
compressed air from the curtain 138 repeatedly. The 
action can continue indefinitely to a complete drying of 
the clothes. The compressed air may be heated continu 
ously, or only during the time of the evaporative drying 
of the clothes, when the switch 190 may be closed, to 
energize the heater 188 for the desired time, with or with 
out automatic cycling by the thermost at 192. 
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While the laundry machine has been previously de 

scribed and illustrated as having the nozzle means thereof 
provided with only one general opening means 156 Sur 
rounded by the pressurized flexible sheet means 138 to 
hold the opening means in a sealed relation with the 
laundry disposed between such nozzle means and the Sup 
porting structure, it is to be understood that the embodi 
ment of this invention can have the nozzle means thereof 
provided with a plurality of such pressure sealing opening 
means to direct fluid from the nozzle means into the 
aligned laundry as previously described. 

For example, reference is now made to FIG. 6 where 
in another laundry apparatus of this invention is generally 
indicated by the reference numeral 300 and comprises a 
rotatably mounted liquid retaining drum means 301 for 
supporting and tumbling laundry therein. However, the 
inside surface 302 of the drum 301 has a plurality of 
longitudinal perforated sections 303A, 303B and 303C 
which in the embodiment illustrated in the drawings are 
spaced in equal distances about the inside circumference 
of the drum 301, each perforated section 303A-303C hav 
ing the exterior side thereof sealed from the exterior of 
the drum 301 by respective trough-like members 304A, 
304B and 304C secured to the drum 301 in any Suitable 
alc. 
Such perforated longitudinal section and cooperating 

troughs are fully disclosed and claimed in the patent to 
Candor et al., No. 3,344,447, to which patent reference 
is now made for further details and use of such perforated 
sections and troughs as well as for further information 
concerning suitable means for sealing closed the front 
end of the drum means 301 as well as for supporting Such 
rotating drum means 301. 
The drum 301 has a closed rear end wall means 306 

rotatably mounted on a bearing means supported on a 
stationary hub whereby the drum 301 can be rotated rela 
tive to the stationary hub by any suitable drive means, 
such as belts, gears, etc., in a manner well known in the 
art. 
The stationary hub has an extension 315 that projects 

through a central opening in the rear wall 306 of the drum 
301 and is telescopically received in a cylindrical opening 
317 of a nozzle hub 318. 
The nozzle hub 318 is secured to the drum 301 at the 

rear wall 306 thereof in any suitable manner So as to 
rotate in unison therewith on the stationary extension 315 
of the stationary hub. However, the nozzle hub 318 and 
stationary extension 315 cooperate together to provide a 
valve means for a nozzle means of this invention gener 
ally indicated by the reference numeral 319. 

In particular, the nozzle hub 318 has substantially equi 
lateral triangular cross-sectional configuration as illus 
trated in FIG. 6 and is thus provided with three outwardly 
facing flat end surfaces 320A, 320B and 320C medially 
interrupted by a plurality of respective passages 321A, 
321B and 321C leading to the cylindrical passage 317 in 
the hub 318. The stationary extension 315 of the station 
ary hub 308 has its outer periphery disposed in substan 
tially sealing relationship with the hub 318 except at a 
recess means 323 formed therein which communicates 
with a passage means in the stationary hub. 

Thus, it can be seen from FIG. 6 that as the drum 30 
rotates in a counterclockwise direction, the hub 318 like 
wise rotates in unison with the drum 301 whereby the 
passages 321A-321C are sealed from the passage of the 
hub until the same come into alignment with the receSS 
323 in the extension 315 and stay in fluid communication 
therewith until the hub 318 is further rotated in a counter 
clockwise direction to have the outer peripheral surface 
of the extension 315 again seal off the passages 32A 
321C. Accordingly, each end surface 320A, 320B and 
320C has its exterior fluidly interconnected to the passage 
of the hub in substantially a sequential manner as the 
drum 301 rotates for a purpose hereinafter described. 
The nozzle means 319 includes a flexible sheet means 

325 arranged in tubular form around the hub 318 and 
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having the opposed ends thereof completely sealed to the 
hub. 318, the tubular sheet means 325 being divided into 
three compartments 327A, 327B and 327C by interme 
diate walls 328, 329 and 330 formed of flexible material 
and respectively extending from equally spaced apart 
points on the inside surface of the tubular sheet means 
325 to the apexes of the hub 318 as illustrated in FIG. 6 
to be secured thereto in order to completely seal the 
compartments 327A, 327B and 327C from each other 
while such compartments are respectively fluidly inter 
connected to the passage means 321A, 321B and 321C. 
The tubular sheet means 325 is provided with three 

longitudinal perforated areas or sections 331A, 331B and 
331C to respectively cooperate with the compartments 
327A, 327B and 327C in forming outlet end means for 
such compartments in controlling the fluid flow therefrom 
as will be apparent hereinafter. 
The passage means of the stationary hub 308 is dis 

posed in fluid communication with an outlet conduit means 
of a suction pump similar to pump 184 of FIG. 4. 
The operation of the apparatus 300 of this invention 

will now be described. 
The housewife or the like disposes the desired quantity 

of laundry or the like into the drum 301 and initiates the 
operation of the laundry apparatus 300 whereby water or 
other treating liquid is directed into the interior of the 
drum 301 in any suitable manner, such as by the means 
fully disclosed in the aforementioned patent to Candor 
et al., No. 3,344,447. For example, the water or other 
treating liquid can be directed from a supply pipe and 
pump through the nozzle means 319 into the interior of 
the drum 301. 

In any event, after or during the accumulation of a 
suitable quantity of treating liquid in the drum 301, the 
drum 301 can be rotated in any desired finanner in a 
counterclockwise direction whereby the laundry therein, 
is represented by the line 337 in FIG. 6 is caused to rotate 
and tumble in the drum 301 in a conventional manner 
and can be assisted in such tumbling action by a plurality 
of inwardly directed baffle means 338 carried on the 
interior of the drum 301. 
Such agitation of the laundry 337 in the drum 301 

can be accomplished in the conventional manner without 
utilizing the nozzle means 319 in combination therewith. 
However, if it is desired that the nozzle means 319 be 
utilized in assisting the liquid in treating the laundry 
337 for 'agitation' purposes in either the wash cycle or 
rinse cycle or both, the pump means can be turned on 
during such wash or rinse cycle to cause the pump to 
draw treating liquid through the particular perforated 
section 303A, B or C during the time each trough 304A, 
B or C is in fluid communication with the inlet of the 
pump whereby the liquid being pumped out of the pump 
is redirected into the interior of the drum 301 through 
the nozzle means 319 of this invention. 

In particular, as the fluid is being forced from the outlet 
of the pump into the recess 323 of the extension 315, the 
same will enter the particular compartment or compart 
ments 327A, B or C that is disposed in fluid communi 
cation with such recess 323. 

For example, in the position of the drum 301 in FIG. 6, 
the recess 323 of the stationary extension 315 is disposed 
only in communication with the compartment 327B 
whereby the entire flow of liquid out of the pump is direct 
ed into the compartment 327B and must exit from the 
same out through the perforated section 331 B thereof 
back into the drum 301. 

However, since the liquid being directed into the com 
partment 327B of the nozzle means 319 is under pres 
sure, the same acts against the inside surface 320B of the 
compartment 327B to force the tubular sheet means 325 
between the walls 329 and 330 radially outwardly in the 
manner of the previously described nozzle constructions 
of this invention except that it can be seen that the 
troughs 304A, B and C respectively face the flat surfaces 
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320A, B and C of the hub 318 so as to cooperate there 
with. 

In particular, as the compartment 327B is being ex 
panded downwardly by being in fluid communication with 
the recess 323, the laundry 337 is being compressed and 
squeezed between the tubular sheet means 325 and the 
perforated section 303B so that not only is the Section of 
laundry confined between the pressurized compartment 
327B and the perforated section 303B being compressed 
therebetween, but also the same is being placed into 
sealing relationship against the perforated section 303B 
to have the treating liquid drawn therethrough by the 
pump and the laundry 337 is in sealing relationship against 
the perforated section 331 B of the sheet means 325 to 
have the treating liquid directly forced into the same 
from the compartment 327B so that an almost fluid direct 
circuit is provided between the compartment 327B and 
the interior of the trough 304B cooperating therewith 
through the laundry 337 trapped therebetween. 

In this manner, it is believed that by forcing the treat 
ing liquid through each section of laundry as it cooperates 
with an expanding compartment of the nozzle means 319 
and the associated suction action of its respective trough 
means, the treating liquid more effectively cleans or 
treats the laundry. 

It can be seen from the dash line configuration of the 
nozzle means 319 in FIG. 6, that if each compartment 
327A, B and C thereof were being simultaneously pres 
surized, the nozzle means 319 would be in a substantially 
uniform spaced relation about the hub 318. However, by 
so constructing the recess 323 in the stationary, extension 
315 so that the compartment means 327A, B and C will 
only be in fluid communication therewith during a segment 
of the rotation of the particular compartment about the 
stationary part 315, the pressurized compartment, such as 
compartment 327B illustrated in FIG. 6, collapses the 
non-pressurized compartments 327A and 327C so that 
the expanded compartment 327B can extend all the way 
down to the inside surface of the drum 301 depending 
upon the amount of accumulation of laundry 337 trapped 
between the expanding compartment 327B and the per 
forated section 303B. 

Further, each trough 304A, B or C will only be inter 
connected to the inlet of the pump at the same time that 
its respective nozzle compartment means 327A, B or 
C is being interconnected by the recess 323 at the outlet 
side of the pump. 

After the treating liquid in the drum 301 has been 
removed in any suitable manner, such as being withdrawn 
out of the troughs 304A, B and C and not returned into 
the same, such as being directed by the pump out a drain 
line and not into the nozzle means 319, the apparatus 300 
can be utilized to dry the remaining wet laundry therein. 

In particular, the pump in the drying cycle will cause 
air to be drawn through the section of laundry aligned 
with the respective perforated sections 303A, B or C that 
has its respective trough 304A, B or C interconnected to 
the inlet side of the pump while the cooperating com 
partment means 327A, B or C of the nozzle means 319 
will be directing heated air against the trapped section 
of laundry 337 to again provide a substantially closed 
circuit of heated fluid flow through the particular trapped 
section of laundry between the expanded sheet means 
325 and the cooperating perforated section 303A, B or 
C, the flow of air through the laundry sweeping and 
vaporizing the moisture in the laundry to be entrained in 
the air stream and passed through a condenser to have 
moisture and vapor removed therefrom before being re 
turned to the nozzle means 319. 

Thus, it can be seen that during the drying cycle of 
the apparatus 300, the drum 301 is continuously rotated 
in a counterclockwise direction and the nozzle means 
319 cooperates with the troughs 304A, B and C in directly 
directing the heated air through trapped sections of the 
laundry to dry the same in a manner not requiring a 
centrifuging operation on the wet laundry. 
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1. 

In view of the above, it can be seen that the nozzle 
means 18 of FIGS. 1-3 can have the size and number 
of openings 25 formed in the end walls 24 so controlled 
relative to the magnitude of the fluid pressure being de 
rected into the chambers 23 that the optimum results 
are obtained on the sheet means 12 without squeezing the 
same to an adverse degree while still substantially forc 
ing and removing the moisture therein in the manner 
previously described. 

Accordingly, it can be seen that this invention pro 
vides an improved apparatus and method for treating 
sheet-like material and the like. 
What is claimed is: 
1. Apparatus for treating sheet-like material comprising 

movable engaging means for engaging said material and 
at least assisting in the conveying of the same through 
said apparatus in substantially sheet form, movable 
nozzle means carried by said apparatus and having an 
end means provided with opening means, means for 
causing said material to have a section thereof disposed 
between said end means of said nozzle means and said 
engaging means to move in unison with said nozzle means 
and said engaging means for a predetermined length of 
travel through said apparatus, means for causing said 
end means of said nozzle means to be disposed in sub 
stantially sealed relation with said section of material 
during said predetermined length of travel through said 
apparatus, and means for causing a direct fluid flow be 
tween said opening means and said section of material 
aligned between said opening means and said engaging 
means to treat said section of material with said fluid, 
said nozzle means comprising flexible sheet means at 
least partially surrounding said opening means and de 
fining said nozzle end means, said means for causing said 
end means to be disposed in said substantially sealed 
relation with said section of material comprising means 
for creating a pressure differential across said flexible 
sheet means to cause one side thereof to tend to press 
against said material and thereby press said material 
against said engaging means. 

2. Apparatus as set forth in claim 1 wherein said 
means for causing said direct fluid flow comprises means 
for directing said fluid under pressure to said nozzle 
means and out through said opening means thereof into 
said particular section of material. 

3. Apparatus as set forth in claim 1 wherein said means 
for creating eaid pressure differential across said flexible 
sheet means comprises means for directing fluid under 
pressure against the other side of said flexible sheet 

calS. 

4. Apparatus as set forth in claim 3 wherein said fluid 
directed against said other side of said flexible sheet 
means also passes out of said opening means and into 
said particular section of material to provide said fluid 
for said direct fluid flow. 

5. Apparatus as set forth in claim 4 wherein said open 
ing means comprises a plurality of openings passing 
through said flexible sheet means and each having said 
fluid under pressure passing out the same into said par 
ticular section of material. 

6. Apparatus as set forth in claim 1 wherein said engag 
ing means and said nozzle means convey said section 
of material in a substantially straight line length of travel 
through said apparatus. 

7. Apparatus as set forth in claim 1 wherein said en 
gaging means comprises supporting means for receiving 
said material thereon and for conveying the same through 
said apparatus. 

8. Method for treating sheet-like material comprising 
the steps of providing an engaging means for engaging 
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said material to at least assist in conveying said material 
in substantially sheet form, causing said material to have 
a section thereof disposed between an end means of a 
movable nozzle means and said engaging means to move 
in unison with said nozzle means and said engaging 
means for a predetermined length of travel, moving 
said end means of said nozzle means to be disposed in 
substantially sealed relation with said section of material 
during said predetermined length of travel of said section 
of material, and creating a direct fluid flow between 
opening means in said end means of said nozzle means 
and said section of material aligned between said opening 
means and said engaging means to treat said section of 
material with said fluid, said step of moving said end 
means of said nozzle means to be disposed in substantially 
sealed relation with said section of material comprising 
the step of creating a pressure differential across a flexible 
sheet means of said nozzle means that at least partially 
surrounds said opening means thereof and defines said 
end means to cause one side of said flexible sheet means 
to tend to press against said material and thereby press 
said material against said engaging means. 

9. A method as set forth in claim 8 wherein said step 
for creating said direct fluid flow comprises the step of 
directing said fluid under pressure to said nozzle means 
and out through said opening means thereof into said par 
ticular section of material. 

10. A method as set forth in claim 8 wherein said 
step for creating said pressure differential across said 
flexible sheet means comprises the step of directing fluid 
under pressure against the other side of said flexible 
sheet means. 

11. A method as set forth in claim 10 wherein said 
step for creating said direct fluid flow comprises said step 
of directing fluid under pressure against the other side 
of said flexible sheet means where said fluid passes out 
of said opening means and into said particular section of 
material to provide said fluid for said direct fluid flow. 

12. A method as set forth in claim 11 wherein said 
opening means comprises a plurality of openings passing 
through said flexible sheet means and each having said 
fluid under pressure passing out of the same into said 
particular section of material. 

13. A method as set forth in claim 8 wherein said step 
of causing said material to have a section thereof dis 
posed between said end means of said movable nozzle 
means and said engaging means includes the step of con 
veying said section of material in a substantially straight 
line length of travel in a particular direction as said nozzle 
means, engaging means and section of material move in 
unison. 

14. A method as set forth in claim 8 wherein said 
engaging means comprises supporting means and in 
cluding the steps of disposing said material on said sup 
porting means, and moving said supporting means to 
convey said supported material. 
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