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Robert R. Candor, Miami Township, Montgomery 

County, Ohio (5940 Munger Road, Dayton, Ohio 
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22 Claims. (Cl. 8-159) 

This invention relates to a material treating machine 
and method such as a laundry machine and method for 
treating or cleaning clothes, fabrics and the like. 

For the sake of brevity this disclosure is made in con 
nection with a laundry machine and method such as a 
domestic or commercial laundry machine and method for 
cleaning clothes and the like, but many of the features 
of this invention are applicable in other ?elds of material 
treatment. 
One feature of this invention is applied to a rotatable 

drum having a plurality of longitudinal peripheral pas 
sageways which are connected with the interior of the 
drum by perforated or foraminous constructions. Inward 
ly directed baf?es are provided in the drum adjacent the 
foraminous constructions to lift and drop accumulations 
of clothes adjacent the baf?es and foraminous construc 
tions as the drum rotates about its ‘longitudinal axis. 

This clothes lifting and dropping action may be used 
to produce an agitation and washing and/or rinsing ac 
tion on the clothes While a body of water and the like 
is maintained in the drum. The longitudinal peripheral 
passageways may be used to introduce and/or remove 
and/ or change the body of water or other liquid in the 
drum while the drum is rotating or is stationary, as de 
sired. 
This clothes lifting and dropping action may also be 

used to remove water and/or water vapor and the like 
by suction action from such accumulations of clothes 
while the drum is rotating to produce a clothes “wring 
ing” and/ or drying action on the clothes while a vacuum 
is produced in the longitudinal passageways. The clothes 
accumulation lifting and dropping action aids in subject 
ing different portions of the clothes to the vacuum ac 
tion as different accumulations of clothes are produced 
and lifted by the baffles during the rotation of the drum. 
Therefore the rotating drum may be used to “wring” 
water from the clothes immediately after they have been 
washed and rinsed in the drum. The rotating drum may 
also be used to dry and remove water vapor from the 
clothes after “wringing” action has been produced or 
while such wringing action is being produced. 
The longitudinal peripheral passageways may be used 

to introduce and/ or remove air or other gaseous medium 
into or from the drum while such drum is stationary or 
is rotating. Such air or gaseous medium introduction or 
removal may be accomplished simultaneously and/or at 
different times from the introduction and/or removal of 
water and/or other liquid into or out of the drum. 
The clothes washing action, clothes “wringing” action, 

and/ or vapor removing ‘action may be performed while 
the interior of the drum is maintained substantially at 
atmospheric pressure, or while the interior of the drum 
is maintained at subatmospheric pressure or at superat 
mospheric pressure. 
Washing, and/or “wringing,” and/or vapor removing 

actions at subatmospheric pressures may be performed 
with the ‘addition of heat. This obtains a lower boiling 
or vaporizing temperature. The washing, “wringing,” and/ 
or vaporizing actions can be increased by such use. 
The drum construction may be shaped to concentrate 

the accumulations of clothes adjacent a limited perforated 
or foraminous constructioin. For example, the wall struc 
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ture of the drum may be caused to converge, so the 
clothes are directed toward a point of concentration. The 
wall structure may be slanted so that the clothes tend 
to move to a point where the slanted portions converge. 
To this end the drum may be provided with converging 
side walls. When a limited or subnormal quantity of 
clothes is introduced in the drum, this quantity is con~ 
centrated at the point where the walls converge, so that 
a proper vacuum action can be applied to the limited 
quantity of clothes without undue ‘air leakage through 
uncovered suction ports or areas. 
The words “wringing,” and the like, are used herein 

to describe an action where liquid is removed from the 
clothes without vaporization. The words- “wringing” and 
the like are thus used to describe a liquid removal simi 
lar to that accomplished when clothes are wrung by hand 
or by squeezing rollers to drive the liquid out of the 
clothes. The vacuum action herein disclosed may be used 
to produce a “wringing” action similar such hand or 
squeezing roll action. 

Other features are apparent from this description, the 
appended claimed subject matter, and/ or the accompany 
ing drawings in which: 
FIGURE 1 is a diagrammatic perspective view of the 

front of one embodiment of this invention. 
FIGURE 2 is a diagrammatic perspective view ‘of the 

rear of the embodiment of FIGURE 1. 
FIGURE 3 is a longitudinal vertical cross section along 

the line 3~—3 of FIGURE 1. 
FIGURE 3A is an enlarged cross section of a portion 

of FIGURE 3 showing means to limit the maximum ?ow 
of ?uid through each passageway. 
FIGURE 3B is an enlarged cross section showing means 

for maintaining a sealing pressure at the bearing mem 
ber and sealing plate. 
FIGURE 4 is a transverse vertical cross section along 

the line 4——4 of FIGURE 2. 
FIGURE 5 is a transverse vertical cross section alongv 

the line 5-5 of FIGURE 2. 
FIGURE 6 is a transverse vertical cross section along 

the line 6—6 of FIGURE 2. 
FIGURE 7 is a diagrammatic vertical cross section of 

one form of a front air ?ow regulating valve shown as 
illustrated in connection with the embodiment of FIG 
URE 1, and applicable to the embodiment of FIGURE 8. 
FIGURE 8 is a diagrammatic longitudinal vertical 

cross section of another embodiment of this invention. 
FIGURE 8A is a fragmentary perspective view of part 

of the device of FIGURE 1. 
FIGURE 9 is a transverse vertical cross section along 

line 9—-9 of FIGURE 8. ' 
FIGURE 10 is a transverse vertical cross section along 

line 10——10 of FIGURE 8. 
FIGURE 11 is an enlarged view of a portion of an 

other embodiment of a front air flow regulating valve 
shown in connection with the embodiment of FIGURE 8, 
and applicable to the embodiment of FIGURE 1. 
FIGURE 12 is a transverse vertical cross section along 

line 12-12 of FIGURE 8. 
A rotatable drum 20, according to this invention, may 

have a plurality of longitudinal peripheral passageways 
_ 22 which are connected with the interior 24 of the drum 
20 by perforated or foraminous constructions 26 which 
may be formed on the otherwise imperforate or imper 
vious cylindrical wall 28 of the drum 20. The drum 20 
also may have a front transverse wall 30 and a rear trans 
verse wall 32, which walls are substantially impervious or 
imperforate, except as otherwise described. 
The front wall 30 may have a front opening 34 for the 

insertion of clothes and the like, and for the introduction 
of air into the drum 20, and for other purposes, as will 

become apparent. 
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The rear transverse wall 32 may have a plurality of 
generally radial passageways 36. The outer ends of the 
passageways 36 may be connected to the passageways 22 
in any suitable manner, such as by elbows 38. The inner 
ends of the passageways 36 may be connected to gener 
ally longitudinal passageways 40 which terminate in open 
ings 42 on the transverse sealing wall 44, which wall may 
be formed, if desired, on a slight longitudinal hub ex 
tension 46. 
A combined bearing member and sealing plate 48 may 

be provided with a sealing wall 50 to cooperate and seal 
with the sealing wall 44 of the drum 20. The sealing wall 
50 may be provided with one or more openings, connec 
tions, or curved open channels or grooves 52, 54, and the 
like. These openings or open channels, or grooves may 
be curved, if desired, as shown in FIGURE 6, so that they 
are aligned with the openings 42 of the passageways 36 
as the openings 42 rotate with the drum 20. As the drum 
20 rotates, the various openings 42 of the drum may be 
aligned with the openings 52 and/or 54, so that any vac 
uum action or pressure action in the openings 52 and/or 
54 is transmitted to the passageways 22 through the pas 
sageways 36, 38 and 40. 
The bearing member 48 may extend downwardly, and 

may be supported at its lower end by a suitable base con 
struction 56, which, in turn, may be supported on a ?oor 
or the like of a building. 
The drum 20 may be supported at its rear end on a 

shaft 58, which may be secured and sealed to the rear 
wall- 32, as indicated at 60 ‘by any of the well known 
screw, bolt, and gasket constructions, as desired. The shaft 
v58 may extend through and be supported by the bearing 
member 48, and may extend outwardly beyond the hear 
ing member 48 to receive suitable rotating means for 
rotating the drum 20. For example, a relatively large V 
belt pulley 62 may be secured and keyed to the shaft 58 
by any well known construction. A relatively small V-belt 
pulley 64 may be driven, for example, by the motor 66, 
which may be supported on the base 56, or on the support 
plate48, ‘or elsewhere, as desired. A suitable V-belt con 
struction 68 may connect the pulleys 62 and 64 to rotate 
the drum 20 at the desired rotational speed or speeds. 
While the V-belt construction 68 and pulley construction 
‘62, 64, and 68 have been shown as an example of a rota 
tional drive for the drum 20, it is to be understood that 
this is merely a diagrammatic representation of any de 
sirable driving connection between a power source, such 
as the motor 66, and the drum 20. It is to be understood 
that this driving connection may be an adjustable one, so 
that the drum 20 may be rotated at various speeds, as 
desired. Such constructions are well known, and they may 
include, for example, variable transmissions between the 
motor 66 and the shaft 58, variable speed motors, and 
any other type of suitable variable speed drive or trans 
mission. 

If desired, the front‘ end 30 of the drum 20 may also 
be suitably supported. For example, a pulley receiving 
band or ring 70 may be secured to the drum 20 at the 
front end. A suitable supporting pulley construction‘may 
include two or more pulleys 72, upon which the band 70 
rides. The pulleys 72 may be supported by suitable support 
members 74, which may be supported on any part of the 
machine structure, such as on the outer casing 57, or on 
the base structure 56, or elsewhere, as desired. In this 
manner, the rear end 32 of the drum 20 is supported by 
the shaft 58 on the support and bearing member 48, and 
the front end 30 of the drum 20 is supported by the 
pulleys 72. 
A plurality of inwardly directed baf?es 76 may be pro— 

vided adjacent the foraminous constructions 26. These 
baffles 76 are constructed and shaped to lift and drop 
accumulations 78 of clothes, and the like, adjacent one 
side of the ba?ies 76, and adjacent the foraminous con~ 
structions 26, as illustrated in FIGURE 5. These accumu 
lations 78 are gathered by the ba?les 26 from a generally 
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4 
larger mass of clothes 79 which have been introduced into 
the drum 20. These accumulations 78 are lifted from the 
larger mass 79 at the lower part of the drum, as indicated 
at 80, in FIGURE 5, and are lifted to the upper part of 
the drum, where they are dropped, as indicated at 82, in 
FIGURE 5, to fall back into the larger mass 79 of clothes, 
as the drum rotates counterclockwise, in FIGURE 5, at 
the desired speed to accomplish this action. 

This clothes lifting and dropping action, which is illus 
trated in FIGURE 5, may be used to produce an agitation 
and Washing and/ or rinsing action within the tub or drum 
20 while such drum 20 is partially ?lled with water or 
other liquid, which liquid may have an average depth, 
for example, such as is diagrammatically indicated at 84 
in FIGURE 5. However, it is to be understood that this 
body of liquid or water will be in a turbulent condition 
during the rotation of the drum 20, and it will not have 
a smooth water level 84. This smooth level 84 is indicated 
merely to show selected average height of the body of 
water if it were in a static condition. 
The longitudinal passageways 22 may be used to intro 

duce and/or remove and/or change the body of water 
or other liquid 84 in the drum 20, while such drum is 
rotating, or is stationary, as desired. This may be accom 
plished by connecting the passageways 22 with suitable 
liquid removing means and liquid introducing means, 
during certain parts of the rotation of the drum, as will 
be more fully hereinafter described. 
The clothes lifting and dropping action which is shown 

in FIGURE 5 may also be used to remove water and/ or 
water vapor and the like by suctionaction from such 
accumulations 78 of the clothes while the drum is rotat 
ing to produce the clothes “wringing” and/or drying action 
on the clothes while a vacuum is produced in the lon 
gitudinal passageways 22, as is elsewhere also more fully 
described. During this “wringing” and/or drying action, 
the drum 20 is being emptied of the body of water 84, 
or has been emptied'of the body of water 84, or other 
liquid, as more fully elsewhere described. 

' The clothes accumulation 78 lifting and dropping action 
which is illustrated in FIGURE 5 aids in subjecting dif 
ferent portions of the clothes to the vacuum action as 
different accumulations 78 of clothes are separated from 
the main body of clothes 79 at 88. These newly separated 
accumulations 78 are lifted by the baffles 76 and are then 
dropped at 82. It is thus to be seen that a new and 
dilierently arranged accumulation 78 of clothes is pro_ 
vided at 80 at each rotation of the drum, since the previ 
ous accumulation 78 has been dropped at 82, to be mixed 
with the general body 79 of clothes, and to be redistri 
buted and reselected at 80 to provide a new accumulation 
78, so that different portions of clothes are subjected to 
the vacuum action at each rotation of the drum. This 
produces a very eiiective washing, rinsing, “wringing,” and 
drying action because of the repeated rearrangement of 
the accumulations of clothes 78, as the drum rotates. 

It is to be seen that this very effective washing, rinsing, 
“wringing” and drying action may be serially performed 
on a body of clothes within the drum 20 while the drum 
rotates at a selected constant, or variable, speed of rota 
tion. This speed of rotation need not be of the centrifugal 
type, so that violent unbalanced forces need not be pro 
duced in the drum 20. Therefore, it is not necessary to 
provide any complicated counter balancing arrangement, 
or massive supports, to prevent undue unbalanced vibra 
tion of the drum 28 as it rotates. 

- It is apparentthat the longitudinal peripheral passage 
ways 22 may be used to introduce and/ or remove :air or 
other gaseous mediums as well as water or other liquids 
into or from the drum 20 while the drum is stationary 
or is rotating. Such air or gaseous medium introduction 
or removal maybe accomplished simultaneously and/or 

_- at different times from the introduction and/or removal 

75 
of water and/or other liquid into or out of the drum 20. 
To this end, the openings or arc-shaped grooves 52, 54 
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and any other openings desired, in the surface 50 0f the 
support 48, may be connected to any desired liquid and/ or 
gaseous removal members and/or to any desired gaseous 
or liquid introductory members, or combined removal 
and introductory members, as desired. 
For example, as indicated diagrammatically in FIG 

URE 6, the arc-shaped groove 52 may be connected to a 
longitudinally and laterally extending passageway 90. This 
passageway 90 may be connected to a liquid removing 
pump 92. The passageway 90 may be connected directly 
to the pump 92, or it may include a valve 94, which may 
be automatically or manually actuatable, such as by a 
handle, or a solenoid and the like, under the control of a 
timer, if desired. The pump 92 may be- driven by any 
suitable means, such as by the motor 66, or by an addi 
tional motor, through suitable transmissions, if neces 
sary. Any such driving means may be manually or auto 
matically controlled, such as by a suitable solenoid or the 
like also which may be controlled by the timer of the 
machine, not shown, if desired. 
hTe pump 92 may be of a character that it may act as 

a liquid pump and/ or a vacuum air pump, to remove air 
and to produce a vacuum in the passageways 22 While 
or after the liquid has been removed from the drum 20. 
That is, the pump 92 may be of a character that it can 
remove liquid through the passageways 22 if liquid is 
present in the drum 20, or in the clothes accumulations 
78, and the pump 92 may also be of a character that it 
can remove air and produce a vacuum in the passageways 
22 to remove water vapor or liquid vapor from the ac 
cumulations 78 as they are moved upwardly by the drum 
from a lower position 80 to a higher position 82. The arc 
shaped groove 52 in FIGURE 6 is illustrated to produce 
this vacuum or liquid removing action in the passageways 
22 as they travel from substantially the lowest position 80 
of rotation, to a higher position 82 in FIGURE 5, Where 
the accumulations are being dropped or are about to be 
dropped. 

If desired, an additional pump or blower 96 may be 
connected to the groove 52 through the medium of a 
longitudinal and laterally extending passageway 98. This 
passageway 98 may also include a valve 100, Which may 
be manually or automatically actuated, such as by a lever, 
or a solenoid, and which may also be controlled by the 
timer of the apparatus. The additional blower or pump 96 
may be controlled by a solenoid or the like under the 
control of the timer. Such blower or pump 96 may also 
be controlled and driven by the motor 66 or an additional 
motor, as desired. It is thus to be seen that the pump 92 
alone may produce the water removing and air removing 
action or the pump 92 may produce the water removing 
action, and the pump 96 may produce the air or gas re 
moving action. Either of these devices 92 and 96 or other 
devices may be connected to groove 52 and may also be 
used to introduce air or liquid into the drum While the 
accumulations 78 are rising, if desired. 
The arc-shaped groove 54 islocated, so liquid and/ or 

gaseous mediums may be removed and/ or introduced into 
or from the drum 20 through the passageways 22, as such 
passageways are traveling in a horizontal and/or down 
ward direction on the left hand side of FIGURES 5 and 6. 
For example, one or more longitudinal and laterally ex 
tending passageways 102, 104, 106, and the like, may each 
be connected to the groove 54, and these passageways 102, 
104, 106, etc. may be connected to various ?uid trans 
mitting devices 108, 110, 112, these devices being con 
nectable and/or disconnectable, if desired, by valve con 
structions respectively 114, 116 and 120. The devices 108, 
110 and 112, and the valves 114, 116 and 120 may be 
controlled by timer action, such as a main timer of the 
machine, if desired. The devices 108, 110 and 112, may be 
driven from motor 66 through suitable controllable trans 
missions, or such devices 108, 110 and 112 may be driven 
by separate motors, as desired. 
The device 108 may be an air blower, for example, 
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6 
which may blow air into the passageways 22, and such 
blower may have a built-in electric heater, not shown, to 
heat the air, if desired, or not heat the air as desired, 
which is being introduced into the drum 20 through the 
passageways 22. The device 110 may be a water intro 
ducing valve, which may have a hot Water inlet 122 and 
the cold water inlet 124 which may be connected by sepa~ 
rate solenoids, if desired, and a built-in thermostatic con 
trol, if desired. Such valve 110 is well known per se, and 
may be under the control of the timer. The device 112 or 
any additional similar devices, may be ?uid transmitting 
devices, such as a detergent introducing device, a dis 
infectant introducing device, and/ or a vacuum producing 
device, to produce a vacuum in the drum 20, above the 
body of washing liquid 84 or the like. Any other de 
vices corresponding to 108, 110 and 112 may be added, 
and they may be connected to ‘grooves or passageways on 
the surface 50 which are illustrated such as 52 or 54, or 
any additional grooves or openings desired. 
The clothes washing action, clothes “wringing” action, 

and/ or vapor removing action may be performed while 
the interior of the drum 20 is maintained substantially 
at atmospheric pressure, or while the interior of the drum 
is maintained at subatm'ospheric pressure or at super 
atmospheric pressure as desired. Any suitable construc 
tion may be used to obtain these atmospheric, subatmos 
pheric and/or superatmospheric pressures in the interior 
24 of the drum 20. These pressures may be produced 
through the passages 22. Also a combined clothes intro 
ducing closure member and a pressure controlling mem 
ber 126 may be provided at the opening 34 at the front 
of the drum 20, to control some or all of these various 
pressures. 

For example, a closure plate 128, FIGURES 3 and 7, 
may be removably secured against the front wall 30 of 
the drum, at the opening 34. This closure member 128 
may be removably held against the front wall 30 in any 
desired manner, so it can be removed for insertion of 
clothes, and may then be attached and/ or sealed around 
the periphery of the opening 34 while the drum rotates. 
To this end, an inwardly ?anged ring 130 has an in 

ward ?ange slightly larger than the periphery of the plate 
128 which may be circular, if desired. The plate 128 may 
be provided with two or more camming handles 132, 
which are pivoted on the plate 128 at 134. The handles 
132 may be turned so that they are somewhat at right 
angles to the radii of the plate 128. In that position, the 
handles 132 will not engage the inner surface of the ring 
130 and the plate 128 may be removed from the opening 
34. However, when the handles 132 are turned and 
cammed into a more or less radial direction or inward 
direction, then cam surfaces, such as illustrated at 136 in 
FIGURE 11, engage the inner surface of the inward ?ange 
0f the ring 130 and seal the plate 128 against the outer 
surface of the front wall 30 of the drum. In this manner, 
the closure 128 may be used to introduce clothes by re 
moving the closure 128 from the opening 34. Then the 
clothes may be introduced in the interior of the drum 20. 
Then the closure 128 may be replaced and cammed to 
prevent any outward splashing of liquid from the drum 
and to seal the drum, so that a vacuum may be imposed 
on the interior of the drum or a pressure may be im 
posed on the interior of the drum, as desired. 

Additionally, a pressure regulating valve member 138 
may be provided on the closure plate 128 in alignment 
with an opening 140 in the plate 128. A rotatable handle 
142 may be part of a means to cause the interior 24 of 
the drum 20 to be maintained at atmospheric pressure, 
subatmospherie pressure, and/ or superatmospheric pres 
sure, as desired. 
The handle 142 may be rotated to vary the net pres 

sure resulting from the variable compression spring 144 
and variable compression spring 146. The handle 142 may 
be threadedly mounted on a shaft 148 which is non 
rotatably secured to the valve member or dome-shaped 
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member 138 and which is provided with a key 158 where 
it passes through a keyed opening in another plate 152 
which is bolted or keyed at 154 to the plate 128, along 
the edges of the opening 140. The plate 152 may have 
holes 156, or a spider construction, to allow air to enter 
or leave through the holes 156 when the valve or dome 
138 is pushed inward by spring action or pressure action 
as the case may be. 
The handle 142 may be turned to impose any desired 

net spring pressure toward the left or toward the right on 
the valve or dome 138. For example, when it is desired to 
impose a leftward pull on the dome 138, the handle 132 
may be turned so that it is moved rightward along the 
threads of the shaft 148 to increase the compression of 
the spring 146, so that it overcomes the rightward tension 
of the spring 144, so that the net pull on the valve 138 is 
leftward, by the dominance of the stronger spring 146. 
However, if it is desired to have the valve 138 free to 
move rightwardly or actually to be moved rightwardly 
by the spring 144, then the handle 142 may be turned 
on the threads of the shaft 148, to move the handle 142 
left-wardly a suf?cient distance to expand and reduce the 
compression action of the spring 146 to the point where 
the spring 144 becomes the stronger spring, and equalizes 
or dominates the spring 146 and holds the valve 138 sub 
stantially just touching the plate 120, or actually spaced 
rightwardly, to produce an opening along the edge 158 of 
dome 138. 

In view of this, the valve 138 may be put under a net 
spring tension to be urged leftwardly. Then a selected 
vacuum is imposed on the interior 24 of the drum when a 
vacuum is produced in passageways 22. When the selected 
vacuum has been attained the dome 138 may be moved by 
atmospheric pressure rightwardly, by atmospheric air en 
tering through the holes 156 on the left side of the dome 
138. In this manner a preselected vacuum may be im 
posed on the interior of the drum 2.4 by regulation of 
handle 142. 

However, if desired, the pressure of the interior of the 
drum 20 may be maintained at atmospheric or substan 
tially atmospheric pressure by adjusting the handle 142 
leftwardly along the threads of shaft 148. The spring 144 
then becomes the stronger or predominating spring to the 
extent that the edge 158 of the valve 138 may just be 
touching the plate 128 or may actually be spaced from 
the plate 128. Then substantially atmospheric pressure is 
maintained in the interior 24 of the drum even when vac 
uum action is being imposed to said interior 24 of the 
drum by either of the pumps 92 or 96, while the other 
devices 108, 110 and 112 are maintained closed. 
The interior of the drum may be maintained at super 

atmospheric pressure by adjusting the handle 142 to main 
tain the dome 138 against the plate 128, and then causing 
any one of the devices 92, 96, 108 and 110 to produce 
a ?uid pressure in the interior 2,4 of the drum. Under 
these conditions the dome 138 will remain against the 
plate 128 and prevent the passage of air through this con 
trol. If desired, one of the devices, such as 112 or an addi 
tional device, may be a pop-off device to limit the extent 
of superatmosphe'ric pressure. Also, a pop-off device may 
be provided anywhere on the plate 128, so that the extent 
of the superatmospheric pressure may be limited. The 
pop-off device may be of any well known safety valve con 
struction. 
With the foregoing adjustments vfor the valve 138, ‘with 

or without the pop-off valve, not shown, the clothes wash 
ing action, the clothes “wringing” action, and/ or the vapor 
removing action may be performed while the interior 24 
of the drum 20 is maintained substantially at atmospheric 
pressure, subatmospheric pressure or at superatmospheric 
pressure, as desired. 
The washing, and/ or “wringing” and the vapor remov 

ing actions at subatmospheric, superatmospheric or nor 
mal atmospheric pressures may be performed with the ad 
dition of heat. For example, the device 108 may be a 
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blower or merely a valve which can be opened, or the 
like, which has an electric heater therein. The air passing 
into the interior 24 of the drum through the passageways 
22 may be preheated by the device 108 to introduce heated 
air into the interior of the drum, to produce a heating 
action during the “wringing” action, the washing action, 
or the vapor removing actions. 

Additionally or alternatively, the air which is introduced 
at the front of the machine, may be used to introduce heat 
into the air entering at the front end of the drum 20 of 
FIGURES 1-7 and/or FIGURES 8-12. The air heating 
embodiment illustrated in FIGURE 11 may be used with 
either of the embodiments of FIGURES 1-7 or of FIG 
URES 8-12. Conversely the corresponding clothes intro 
ducing structure of FIGURES 3 and 7 may be used in 
connection with the embodiments of FIGURES 8 through 
12. That is, the clothes introducing device of FIGURES 
8-12 can be used on the embodiment of FIGURES 1-7, 
and conversely the clothes introducing device of FIG 
URES 1-7 can be used with the embodiment of FIGURES 
8-12. 

It is thus to be seen that heat can be applied to the 
contents of the drum either at the front opening, where 
the clothes are introduced into the drum, or at the rear 
end, by heating the air which can be introduced through 
the passageways 22 into the interior of the drum. 
FIGURES 8-12 show an embodiment in which the 

drum 220 is shaped to concentrate the accumulations of 
clothes adjacent a limited perforated or foraminous con 
struction. This enables a proper vacuum to be applied 
to an unusually small load of clothes. For example, the 
wall structure of the drum 220 may be caused to converge 
at 222 and 224 toward a point 226 of concentration. The 
wall structure of the drum may be slanted so that the 
clothes are moved to the point 226 where the slanted 
portions converge. When a limited or sub-normal quantity 
of clothes is introduced into the drum 220, this limited 
quantity is concentrated at the point 226 where the walls 
222 and 224 converge so that an effective accumulation 
228 of clothes is produced adjacent the limited perforation 
area 230, which is adjacent the baffles 232. 

Generally longitudinal passageways 234 may be placed 
outside of the perforated areas 230, which passageways 
234 correspond in action to the passageways 22 of FIG 
URES 1 through 7. These passageways 234 may be con 
nected to conduits 236 which have their other ends con 
nected to the rotatable hub 238 on the rear wall 240 of 
the drum 220. The hub 238 has substantially the same 
function as the rear end wall 32 of FIGURES 1-7. 
Hence the vacuum action of the passageways 230, the 
conduits 236, and the hub 238 are substantially the same 
as in FIGURES 1-7. A bear-ing member and sealing plate 
242 may have substantially the same construction and 
function as the plate 48 of FIGURES 1 through 7, so 
that description of its method of operation need not be 
repeated. Also, it is to be seen that connections such as 
90, 102 and all of the other connections and vacuum 
and pressure devices which were disclosed in connection 
with plate 48 of FIGURES 1-7 are applicable at the 
plate 242 at the rear end construction of the embodiment 
of FIGURES 8-12. A shaft 244 is connected to the hub 
238 and to the rear wall 240 of the drum 220. This shaft 
244 may be supported in the bearing plate 242 substan 
tially the same as in FIGURES 1-7 in connection with 
plate 48 and shaft 58. The shaft 244 may have attached 
thereto the large pulley 246 which may receive a V-belt 
248 and be driven by the small pulley 250 from a motor 
252, all substantially in the same manner as disclosed 
in connection with FIGURES 1 through 7. The bearing 
member 242 may be supported on the frame support 254. 
The outer casing 256 may perform substantially the same 
functions as the outer casing 57 of FIGURES 1-7. It is 
to be understood that substantially the same action takes 
place in the embodiment of FIGURES 8-12 that takes 

- place in the embodiment of FIGURES 1-7, except that a 
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clothes concentrating action is produced by the slanted 
walls 222 and 244 of FIGURES 8—12. 
A suitable pulley ring 258 may cooperate with two or 

more pulleys 260 which may be supported on the front 
portion 262 of the outer casing. 
A clothes introducing structure 264 has been illus 

trated in connection with FIGURES 8 through 12, which 
is to be interchangeable with the clothes introducing struc 
ture 126 of 1 through 7, as previously stated. 

In FIGURES 8 through 12, the front wall 266 of the 
drum 228 is provided with an inwardly ?anged ring 268 
which is placed adjacent an opening 270 of the front wall 
266. A removable clothes introducing plate 272 may be 
removably secured at the periphery of opening 270 in 
the front wall 266. A suitable ?exible sealing O ring 274 
may be provided for the plate 272. Suitable handles 132 
and cams 136, and pivots 134, may be used to cam the 
plate 272 against the front wall 266 in a manner substan 
tially identical to that described in connection with FIG 
URES 1~7. 
A funnel 280 is sealed to the plate 272 in a relatively 

rotatable manner at 282, so that the plate 272 can rotate 
relatively to the funnel 280. The upper part 284 of fun 
nel 280 may be maintained always upwardly directed 
by a frusto-conical member 286 which is inserted therein 
while the drum 220 rotates. This member 286 is hinged 
at 288 to the front wall 262 of the cabinet of the machine, 
and may be lifted by the lip 290 to the dotted line posi 
tion shown in FIGURE 8, where it may be hooked in 
that position by a suitable hook when desired. However, 
when the member 286 is lowered to the illustrated full 
line positions of FIGURES 1 and 11, the frusto-conical 
member 286 is located in the upper part 284 of the fun 
nel 280, and prevents the funnel from rotating with the 
drum 220. 

The frusto-conical member 286 may include perfora 
tions in the member 286 and in an inner heater holding 
frusto-conical member 292 which may carry heating mem 
bers 294 thereon. The hinged support member 295 is 
also perforated at 296, so that atmospheric air may enter 
through the perforations past the heating means 294 
and may enter the cone 298. 
The cone 298 may have air pressure regulating means. 

This may include a collar 300, the lower edge of which 
is sealed by an upwardly spring biased movable plate 
302, which is supported by a rod 304 which has a sliding 
bearing construction 306 in a spider 308. A spring 310 
upwardly presses against the plate 312 which is secured 
to the upper end of rod 304. The spring 310 maintains 
the plate 302 in closed upward position in the same man 
ner 146 maintains valve 138 in closed position. Another 
spring 306' is carried by the upper surface of the plate 
312. It is engaged by an adjustable nut 314, which is 
carried by the screw 316 on the bottom of the cone-shaped 
member 286. Adjustment of the nut 314 on the screw 
316 adjusts the compression of the spring 306 which cor 
responds to the action of the spring 144 of FIGURE 7, 
in that the spring 306' tends to open the plate 302 and 
thus regulate the amount of air that can enter through 
the funnel 280 into the interior of the drum 222. Regula 
tion of the net action of springs 306' and 310 may be ob 
tained by adjusting the nut 314 along the screw 316. 
By this construction, heated air can be introduced into the 
interior of the drum 220 either at subatmospheric pres 
sure, superatmospheric pressure, or substantially at at— 
mospheric pressure, as desired. 
FIGURE 3A shows a flow control means, such as a 

resilient bowed ?ow limiting disc 38A, which may be 
added to any or all of the suction passageways in FIG 
URES 1-7 and/or 8—12. Such disc 38A may be added, 
for example on the elbows 38 of FIGURES 1-7 and in 
the pipes 236 of FIGURES 8-12. However, such ?ow 
limiting discs or means 38A may be added anywhere 
so they may limit the suction flow in each of the passage 
ways 22 and/ or 234 to prevent undue suction flow in any 
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16 
one or more of such passageways 22 and/or 234. Such 
undue suction ?ow might otherwise occur when an in 
su?icient amount of clothes fails to cover its respective 
foraminous construction 26 and/or 230, and this might 
cause the breaking of the vacuums in the other passage 
ways 22 and/ or 234. 

Such disc 38A may have an opening 38B which may 
be made smaller and more restrictive by rightward ?ex 
ing of the disc 38A when an undue rush of suction air 
is caused to ?ow rightwardly through a passageway 38 
(or 236). Such undue rush of suction air may occur if 
the corresponding foraminous construction 26 (or 230) 
fails to be covered by a su?icient accumulation 78 (or 
228) of clothes while the drum 20 (or 220) rotates. Such 
failure of a su?icient accumulation might be caused by 
the insertion of an insu?icient main body 79 of clothes. 

Throttling discs of the character of disc 38A are well 
known, per se and therefore no further description need 
be given. Any other type of suction ?ow limit control 
may be used in lieu of the disc 38A. 
A description of a typical clothes treating operation 

and the like may be as follows. 
Clothes and the like may be introduced into the drum 

20. (It is to be understood that operations similar to those 
being described in connection with the embodiment of 
FIGURES l-7 are equally applicable to the embodiment 
of FIGURES 8—12, and vice versa, with whatever modi 
?cations are caused by the differences in the structures 
of the embodiments.) The clothes and the like may be 
introduced by ?rst removing the plate 128, introducing 
the clothes, and then replacing the plate 128. 

Liquid such as hot and/or cold water may be intro— 
duced into the drum 20 from the pipes 122 and 124 
through valves 110 and/or 116 into the passageways 22 
and into the drum 20. (The Water ?ll operation may be 
controlled by a timer, which also may time and control 
any other appropriate operations herein disclosed.) The 
valve 110 and/or 116 may have a constant water ?ow 
control and the timer may time the water flow to pro 
vide the desired quantity of water. 

Detergent and the like may be introduced from a 
source such as 112, under appropriate control, if desired. 
Alternatively, detergent may have previously been intro 
duced with the clothes when such clothes were introduced 
into the drum. 

If desired, a vacuum may be imposed in the drum 
while the subsequent washing and/or rinsing, and/or 
“wringing,” and/or vaporizing actions take place. Such 
vacuum may be imposed above the surface of the water 
or clothes by a device similar to 112. 

Heat may be applied in the form of heated air from 
a device similar to 108. 

After a satisfactory washing action with water and de— 
tergent, the wash water may be removed through the 
passageways 22 and suction pump 92. 

Rinsing water may be introduced from the device 110, 
either hot or cold or both. Such rinsing water may be 
added while the wash water is being removed, or after 
the main part of the wash water has been removed. 
One or more washing actions and/or rinsing actions 

may be performed on the clothes. 
A bene?cial action is produced during the removal 

of the wash water and/ or rinsing water through the pas 
sageways 22. This removal may be performed while the 
drum 20 continues to rotate and to form repeatedly 
changed accumulations of clothes 78. 

After the clothes have been rinsed, continued rotation 
of the drum 20 and production of vacuum action in the 
passageways 22 by the pump 92 and/or 96 initially may 
cause a “wringing” action on the accumulations to re 
move water and water vapor. This may be followed by 
a vapor removing action also by the pump 92 and/or 96, 
after all the “liquid” water has been “wrung” from the 
clothes by the vacuum action. 

Rotation of the drum 20 may then be continued with 
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the addition of heated air from device 108 (or heater 
294- of FIGURES 8 and 11 which are also applicable 
to FIGURES 1—7) while a vacuum continues to be ap 
plied at 92 and/or 96. Such operation may dry the 
clothes. 
The dry clothes may be removed from the apparatus 

after it has been stopped. Such removal may be accom 
plished by removing the plate 128 from opening 34. 

In the embodiment of FIGURES 8-12, a concentra 
tion of clothes at the point 226 insures that a suf?cient 
amount of clothes is concentrated over the openings 230. 
This concentration may be obtained even if a relatively 
small amount of clothes is introduced into the drum 220. 

Drying air may be introduced into the rear of the 
drum, as by device 108, or it may be introduced into the 
front of the drum as by the construction disclosed in con 
nection with FIGURES 8 and 11. 

Suitable means 320, FIGURE 313, may be provided for 
maintaining a suitable sealing pressure between the rela 
tively moving walls 42 and 50. Any suitable means on 
shaft 58 may be provided to maintain a rightward pres 
sure on such shaft 58 may be provided. For example, a 
tightening nut 322 may be threaded on shaft 58. A re 
silient washer or spring 324 may be interposed between 
the nut 322 and a bearing construction which, for exam 
ple, may include a rigid washer 326 and a ball or roller 
bearing construction diagrammatically indicated at 328. 
Thus by any suitable construction of this type, the hub 
extension 46 and the drum 20 are continuously right 
wardly urged to maintain a sealing pressure between the 
walls 42 and 50. This means 320 may also be applied to 
the embodiment of FIGURES 8-12. 
Any of the baf?es may be formed with a foraminous 

or perforated side adjacent the accumulation of clothes. 
Such baf?e may have means to produce a vacuum and/ or 
pressure differential on the other surface of such perfo 
rated side, as by making the baffle with a hollow space 
with a ?uid ?ow passageway in such space. Any of such 
ba?les may be outwardly directed to form the accumula 
tions of clothes. 

If the baffles are outwardly directed the perforations or 
foraminous constructions may be provided adjacent a 
point of convergence of the baffle walls which slant to 
ward each other with a longitudinal passageway outside 
said baf?e, so the baffle may have a substantially V 
shaped transverse cross section with a channel shaped 
passageway outside the apex of the V. 
The drums of all of the embodiments may be oper 

ated at superatmospheric pressure to force the ?uid into 
the passageways by differential pressure. Such passage 
ways may be maintained at atmospheric or subatmos 
pheric pressure to produce the differential pressure while 
the interior of the drum is maintained at superatmospher 
ic, subatmospheric or atmospheric pressure in any man 
ner to obtain a pressure differential across the perforated 
or foraminous constructions. 
The apparatus and method of this invention enables 

continuous washing, rinsing, “wringing” and drying ac 
tions to be serially performed within the drums 20 or 220. 
Such actions are performed without the production of 
violent forces, such as centrifugal forces. 

It is possible to place a load of clothes in the drum. 
Thereafter, the drum may be continuously rotated, if 
desired, at the same or different rotational speed, as de 
sired, serially to produce the washing, rinsing, “wringing” 
and drying actions in an effective, gentle and economical 
manner. 

It is thus to be seen that a new, useful and unobvious 
treating or cleaning and/or laundering machine and 
method have been provided by this invention. 
While the form of the invention now preferred has 

been disclosed as required by statute, other forms may be 
used, all coming within the scope of the claimed subject 
matter which follows. 
What is claimed is: 
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1. In combination. a rotatable liquid retaining drum 

having a plurality of longitudinal passageways adjacent 
the periphery of said drum; foraminous constructions 
providing ?uid ?ow connections between said passage 
ways and the interior of said drum; means operatively 
interconnected to said longitudinal passageways to with 
draw ?uid from said drum out through said passageways; 
and means to rotate said drum to lift and drop accumu 
lations of clothes and the like adjacent the foraminous 
constructions as said drum rotates about its longitudinal 
axis. 

2. A combination according to claim 1 in which means 
are provided in connection with said longitudinal passage 
ways for introducing and/ or removing and/ or changing a 
body of water or other liquid in/ or from said drum while 
said drum is rotating or is stationary. 

3. A combination according to claim 1 in which means 
are provided in connection with said passageways to re 
move water and/or water vapor or the like by suction 
and/or pressure differential action from said accumula 
tions of clothes while the drum is rotating to produce a 
clothes “wringing” and/or drying action on the clothes 
while a vacuum is produced in said longitudinal passage 
ways. 

4. A combination according to claim 1 in which said 
longitudinal passageways have means to introduce and/ or 
remove air or other gaseous medium into or from said 
drum while such drum is stationary or is rotating. 

5. A combination according to claim 1 in which a 
clothes “wringing” action and/0r vapor removing action 
may be performed while the interior of said drum is 
maintained substantially at atmospheric pressure, at sub 
atmospheric pressure, or at superatmospheric pressure. 

6. A combination according to claim 5 in which said 
washing, “wringing” and/ or vapor removing actions may 
be performed with the addition of heat. 

7. A combination according to claim 1 in which said 
drum construction has means to concentrate the accu 
mulation of clothes adjacent a limited foraminous con 
struction as the drum rotates. 

8. A combination according to claim 7 in which the 
wall structure of said drum has a converging shape to 
cause the clothes and the like to be directed toward a 
point of convergence. 

9. A combination according to claim 8 in which the 
outer wall structure of the drum is oppositely slanted 
so that the clothes and the like tend to move to a point 
where the slanted portions converge. 

10. A combination according to claim 1 in which said 
drum has substantially longitudinal baf?e and foraminous 
constructions to lift and drop said clothes and the like 
said drum rotates. 

11. A combination according to claim 1 in which means 
are provided for automatically limiting ?uid flow in said 
longitudinal passageways. 

12. A method comprising: retaining liquid in a liquid 
retaining rotatable drum having a plurality of longi 
tudinal passageways adjacent the periphery of said drum 
with foraminous constructions providing ?uid ?ow con 
nections between said passageways and the interior of 
said drum; removing ?uid from said drum through said 
passageways; rotating said drum to lift and drop accumu 
lations of clothes and the like adjacent said foraminous 
constructions as said drum rotates about its longitudinal 
axis. 

13. A method according to claim 12 in which a body of 
water or other liquid is introduced and/ or removed and/ 
or changed in/ or from said drum in connection with said 
longitudinal passageways while said drum is rotating or 
is stationary. 

14. A method according to claim 12 in which water 
and/or water vapor or the like is removed in connection 
with said passageways from said accumulations of 
clothes while said drum is rotating to produce a clothes 
“wringing” and/or drying action on the clothes while 
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vacuum and/or pressure differential pressure is produced 
in said longitudinal passageways. 

15. A method according to claim 12 in which said 
longitudinal passageways introduce and/or remove air 
or other gaseous medium into or from said drum while 
such drum is stationary or is rotating. 

16. A method according to claim 12 in which a clothes 
“wringing” action and/or vapor removing action is per 
formed while the interior of said drum is maintained sub 
stantially at atmospheric pressure, at subatmospheric 
pressure, or at superatmospheric pressure. 

17. A method according to claim 16 in which said 
washing, “wringing” and/ or vapor removing actions are 
performed with the addition of heat. ' 

18. A method according to claim 12 in which an ac 
cumulation of clothes is concentrated adjacent a limited 
foraminous construction as the drum rotates. 

19. A method according to claim 18 in which the 
clothes and the like are directed toward a point of con 
vergence in a Wall structure of said drum which has a 
converging shape. 

20. A method according to claim 19 in which said 
clothes and the like are given a tendency to move to a 
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point where the outer wall structure of the drum is op 
positely slanted to converge to said point. 

21. A method according to claim 12 in which said 
clothes and the like are lifted and dropped as said drum 
rotates by inwardly directed bai?es in said drum adjacent 
said foraminous constructions. 

22. A method according to claim 12 in which ?uid flow 
in said longitudinal passageways is automatically limited. 
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