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This invention relates to laundry apparatus. While the
disclosure is primarily directed to and exemplified by a
washer such as is used in a commercial laundry for cleans-
ing garments and other work in an aqueous washing solu-
tion, it is intended that the term “laundry apparatus” be
construed broadly to include drying equipment and also
cleansing equipment using solvents other than water, and
any related apparatus.

The invention contemplates an arrangement whereby
the ‘work is confined between paired foraminous belts
guided successively through a series of tubs in which the
work is subjected not alone to the action of a solvent but
also, in the presence of the solvent, to high frequency
vibration which may be, and desirably is, at supersonic
frequencies.

Upon leaving the last tub of the series of tubs, the work,
still confined between the paired belts, may pass between
wringer rollers and between hoods.through which drying
air is forced at one side of the work and withdrawn at
the other side of the work. Either without drying or
after the work is at least partially dried, it is discharged
from the equipment.

In the preferred organization of the washing section of
the machine, all of the guides about which the paired
belts and intervening work is caused to pass are yieldably
mounted and attached to a bed with which the vibration
generator is connected. The guides about which the belts
are trained may conveniently be provided with supports
in yokes attached to the bed and in the preferred arrange-
ment disclosed there are elastomeric cushions supporting
each yoke to allow the entire assembly of the yokes and
guides to vibrate freely with the bed in response to the
vibrations developed in the generator.

A desirable feature of the machine is the provision of
tubular guides which are located deep in the respective
tubs and are non-rotatable, having downwardly directed
openings through which the cleansing solvent passes either
upwardly or downwardly at a relatively high velocity to
traverse the work while the work is being vibrated in the
body of solvent in the tub. The solvent of each tub is
constantly being circulated by a pump through the work
and the interior of the perforated tubular guide in the
respective tub. Thus, in each tub, work is not merely
subjected to high frequency vibration but is exposed con-
currently to such vibration in the presence of a rapidly
moving current of solvent.

In the drawings:

FIG. 1 is a diagrammatic view in longitudinal section
through laundry apparatus embodying the invention.

FIG. 2 is a view on a somewhat enlarged scale taken
in section on the line 2—2 of FI1G. 1.

FIG. 3 is a further enlarged detail view taken in section
on the line 3—3 of FIG. 2.

FIG. 4 is an enlarged fragmentary detail view taken in
section on the line 4—4 of FIG. 1 and supplemented by
a diagrammatic showing of the apparatus through which
air is cleansed, recirculated and heated in the dryer sec-
tion of the device. ] '

Machine frame 6 supports a series of any desired num-
ber of tubs 8 which communicate over the intervening
partitions. Arrangements are made for circulating water
or other solvent through the tubs successively from a
supply pipe 10 to a discharge pipe 12. Water is also
circulated in each individual tub, the circulating water
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being required to traverse the work which is passing
through the tubs, as will hereinafter be described.

A supporting belt 14 for the work to be washed passes
about suvitable guide rolls 16 and 18 at the ends of the
apparatus. . A motor 17 drives roller 18 through speed
reducer 19 to actuate the belt 14 in the direction indicated
by arrow 21. Smaller guide roils 20 support the belt 14
at the points where it enters and leaves the several tubs
8. Additional guide rolls 22 and 24 determine the path
of the belt 14 when it passes beneath the tubs on its re-
turn to roll 16.

A portion 26 of the belt 14 is exposed to receive the
work 28 placed on the belt for passage through the wash-
er. A retaining belt 30 which need not necessarily be
positively driven serves to hold the work on belt 14. In
traversing the washer it is spaced from belt 14 only by
the intervening work 28 and may derive motion from belt
14. It is brought into engagement with the work after
passage over the guide roll 32. At least one belt, and
preferably both belts, are desirably made of screen cloth
or are otherwise foraminous to let the solvent have free
access to the work. The belts and intervening work are
forced below the level of the solvent in each tub 8 by non-
rotatable tubular guides 34, one of which is shown in en-
larged detail in FIG. 2. At the delivery end of the ma-
chine, the retaining belt 30 leaves belt 14 to expose the
work 28 for removal from the machine. Belt 3¢ passes
about roll 38 and cver an elevated spring-supported roll
46 for return to roll 32 at the admission end of the ma-
chine.

Each of the tubular goides 34 is provided with heads 42
and 44 from which project the supporting trunnions 46
and 48 respectively. Trunnion 48 is tubular, having a pas-
sage 50 connected by hose 52 with a centrifugal pump 54.
A hose 56 connects the pump inlet with the bottom of the
respective tub 8. During operation of the washer, the
respective pump is constantly withdrawing solvent from
each tub and returning it through passage 50 to the inte-
rior of the tubular guide 34. Thence the water flows
through the openings 58 in the bottom of the non-rotatable
tubular guide 34 to pass through the work confined be-
tween the foraminous belts. As clearly shown in FIG. 2,
the work 28 is confined between the belts 14 and 30 and
exposed to the flow of solvent through the ports 58. The
direction of solvent flow in the circulating system is rela-
tively unimportant.

During the washing operation, the work 28 is subjected
to vibration developed in a vibration generator 60 which
is mounted on a series of yokes 62, one for each tub, in
which the trunnions 46 and 48 are positioned, being held
against rotation by set screws 64 as best shown in FIG. 3.
The enlarged lower extremities 66 of each yoke 62 are

ieldably supported, as by being mounted on an elasto-
meric cushion 68 disposed in a saddie 70 which is carried
on, or is part of, bracket 72 mounted on the frame 6. The
vibration generator may be of any desired type. Numer-
ous devices for the purpose are known, including motors
having unbalanced armature shafts and electromagnets
having unbalanced armature shafts and electromagnets
having vibratory armatures subjected to high frequency
impulses. The frequency of the vibrations will preferably
‘be very high and desirably supersonic.

It will be observed that the vibration generator 60 is
mounted on a bed 76 from which the several yokes 62
project into respective tubs to support guides 34. The
several guide rolls 26 may either be mounted from the
tub assembly or carried from bed 76 by yokes 78. Thus
the paired work confining belts, and the confined work,
are in high frequency vibration which tends to dislodge the
dirt. The solvent circulated through the work by the sev-
eral pumps 54 carries the dirt off. Optionally the pump
rotors may all be on a common shaft. In a laundry wash-
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er in which water is used, water flows from tub to tub
in counterflow to the direction of passage of the work
through the machine, and the dirty fluid finally escapes
through the discharge pipe 12. Any desired number of
tubs can be included in this counterflow arrangement, ac-
cording to where the respective inlet and outlet pipes 10
and 12 are located.

After the work reaches the last tub, the confining screen
belts 14 and 30, with the intervening work, are carried
through a succession of pressing and drying rolls 8.
These rolls are partially enclosed in hoods 82 and 84 as
best shown in FIG. 4. A drying gas under pressure (nor-
mally air) is delivered into the drying hoods through
pipes 86 and withdrawn through the pipes 88, with en-
trained moisture. The pipes 88 lead into a centrifugal
solvent extractor 99 which has a discharge pipe 92. The
gas, free of most liquid and solid particles, leaves through
the outlet 94 and a controlled volume of makeup is sup-
plied through pipe 96 subject to regulation by valve 98.
Since the gas at this stage may contain some moisture
and dust particles, the gas preferably is passed through
an electronic precipitator 109 to further clean and dry the
gas before being admitted to the blower 102 which de-
livers the gas through the heater 104 and returns it via
pipes 86 to the several hoods 82.

1 claim:

1. A washing machine comprising tub means in com-
bination with means for conveying work into and through
and from said tub means, said conveying means includ-
ing first and second belts, at least one of which is form-
inous, guide means about which the belts are trained
and some of which are so disposed as to guide proximate
portions of the belts into and through and from the tub
means in work confining relation, other guide means being
disposed to define return paths for the respective belts, a
drying section having upper and lower rolls between
which said belt portions are trained and means for direct-
ing a drying gas through said belt portions in the drying
section for the removal of solvent from work confined be-
tween said portions, the upper and lower rolls between
which said belt portions are trained having housings par-
tially enclosing the rolls and open toward said belt por-
tions, the means for directing drying gas including a cir-
culatory system which receives gas from one of said hous-
ings, discharges some of said gas, replaces with additional
gas the gas discharged, and returns gas to the other of said
housings.

2. In a washing machine, the combination with tub
means for a solvent, of means for supporting work in the
tub means in a position to be exposed to the solvent there-
in, said supporting means including means for holding the
work substantially free of contact with the tub means, and
means for subjecting the work supporting means and work
to high frequency vibration, the work holding means in-
cluding a hollow guide, the tub means being provided with
a solvent circulating system including a pump having an
inlet connected to the tub means for the withdrawal of
solvent therefrom and having an outlet connected to said
hollow guide for the return of solvent to the tub means
through said guide, said guide having apertures directed
toward the supported work whereby such work is con-
currently exposed to vibration and to a flow of solvent.

3. A washing machine comprising a tub for holding
solvent at a predetermined level, paired belts having
work confining portions extending into and from said
tub, a guide means about which said portions are trained
and which is disposed below solvent level in the tub, a
vibration generator having operative connection with
said guide means for the vibration thereof, said guide
means being provided with a mounting having elas-
tomeric support whereby the guide means and the paired
belts trained thereabout and the work confined between
such belt portions can vibrate in the solvent.

4. In a washing machine, the combination with a tub
having brackets at its ends which are provided with

10

15

20

30

35

40

60

65

70

75

4

saddles, Tesilient means carried by the saddles, a belt

guide having end supports mounted on the resilient :
means to be carried from the saddles, and a vibration

generator connected with said supports for the vibration

of said guide.

5. A washing machine according to claim 4 in further
combination with paired endless belts having comple-
mentary work confining portions passing together about
said guide and having other portions disposed on mutual- .
ly remote paths to facilitate introduction and removal
of work from the first said belt.

6. In a washing machine, the combination with a tub
having brackets at its ends which are provided with
saddles, resilient means carried by the saddles, a belt
guide having end supports mounted on the resilient
means to be carried from the saddles, and a vibration
generator connected with said supports for the vibration
of said guide, the belt guide being hollow and provided
with openings in its belt guide surfaces, and the tub be-
ing provided with a solvent circulating system including
means for passing solvent through said guide and the
openings thereof.

7. A washing machine comprising a series of com-
municating tubs side by side and means for introducing
solvent into a tub at one end of the series and for with-
drawing it from a tub at the other end of the séries
whereby to establish solvent flow through successive tubs
of the series and to maintain a predetermined level of
solvent in the tubs, a set of paired work conveying belts
having complementary work-confining portions travers-
ing said tubs, the respective tubs having belt guides be-
low solvent level and having belt guides between tubs, -
said belts having their work-confining portions trained
about said guides, a frame comprising common means
for the yieldable support of at least such of said belt
guides as are below solvent level in the respective tubs,
vibration generating means connected with said frame
for the vibration thereof and the belt portions trained
about the guides supported therefrom, belt guide means
disposed externally of the tubs and remote therefrom and
‘about which one of said belts is trained, said one belt
having a return portion below said tubs, belt guide means
externally of said tubs and about which the other belt is
trained, said other belt having a return portion above
said tubs, and means for driving at least said one belt
in a direction which is counter to the flow of solvents
through the successive tubs.

8. A washing machine according to claim 7 in which
the belt guide means in the respective tubs comprise tu-
bular supports having openings directed toward the belt
portions trained thereover, the said belt portions being
foraminous, and each of said tubs being provided with
a solvent circulating system for forcing solvent through
the hollow guide means aforesaid and through the
foraminous belt portions trained thereover.

9. A washing machine according to claim 7 which in-
cludes a drying section to which said belt portions and
confined work are exposed, said drying section including
upper and lower rollers between which said belt portions
and work are passed, upper and lower hoods partially
encasing the respective rollers, means for blowing a dry- .
ing gas into one of said hoods and for withdrawing gas
from another.

10. A washing machine according to claim 9 includ-
ing means for recirculating at least a portion of the dry-
ing gas and centrifugal and electronic means for remov-
ing liquids and solids from the gas recirculated.
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