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(57) ABSTRACT 

A household laundry appliance is provided for washing and 
drying individual pieces of laundry. The appliance includes 
a bin for holding laundry, wash and dry stations, and a 
robotic feeder mechanism to automatically convey laundry 
from the bin to the processing stations. The wash stations 
include a spray station for spraying the garments with a 
cleaning solution, and an ultrasonic station for applying 
ultrasonic vibrations to the garments. Rinse and extraction 
stations are provided upstream from the drying station to 
rinse the garments and then extract water from the garments. 
The garments are continuously transported through the 
appliance by a series of mesh conveyor belts between which 
the garments are sandwiched. The drying station includes 
fans for blowing heated air past the clothing to drive 
moisture out of the clothing. The temperature and velocity of 
the air may be adjusted to accommodate di?‘erent garment 
materials and dampness. A controller interacts with sensors 
and actuators to control the operation of the appliance. 
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CONTINUOUS LAUNDRY CLEANING APPLIANCE 

BACKGROUND OF THE INVENTION 

[0001] Home laundry systems generally include tWo sepa 
rate appliances, a Washer and a dryer. The Washer and dryer 
are batch systems designed to Wash and dry a single load of 
laundry at a time. 

[0002] Prior art exists Which describes continuous laundry 
appliances, Which typically require manual feeding of the 
laundry, such as sheets, into the appliance. The laundry 
passes through the appliance on conveyors. However, such 
systems are not designed for residential use, and do not 
automatically load the appliance With laundry to be cleaned. 
Such commercial continuous laundry appliances are large 
and not adaptable for use in the home. These prior art 
machines also are not typically used for clothing or gar 
ments. 

[0003] Therefore, a primary objective of the present 
invention is the provision of a continuous laundry cleaning 
appliance for home use. 

[0004] Another objective of the present invention is the 
provision of a residential continuous laundry processing 
appliance having multiple processing stations, including a 
cleaning solution spraying station, an ultrasonic cleaning 
station, a rinsing station, an extraction station and a drying 
station, With transport means for continuously transporting 
the laundry through the various stations. 

[0005] A further objective of the present invention is the 
provision of a laundry cleaning appliance Which continu 
ously moves individual pieces of clothing and garments 
through Washing and drying stations. 

[0006] Another objective of the present invention is the 
provision of a garment feeder for a continuous laundry 
cleaning appliance Which automatically moves individual 
pieces of laundry from a bin into the appliance. 

[0007] A further objective of the present invention is the 
provision of a continuous laundry cleaning appliance includ 
ing a bin for holding the laundry to be cleaned, and a robotic 
arm to acquire, separate, and transport individual pieces of 
laundry to a cleaning station. 

[0008] Another objective of the present invention is the 
provision of a method of cleaning laundry in a continuous 
Washing and drying system. 

[0009] Yet another objective of the present invention is the 
provision of a method of cleaning laundry Wherein indi 
vidual pieces of laundry are acquired from a bin, separated, 
and then transported for cleaning and drying. 

[0010] Still another objective of the present invention is 
the provision of a laundry appliance having a bin for holding 
laundry to be Washed, a Washing station, a drying station, 
and a garment feeder to automatically convey laundry from 
the bin to the Washing station. 

[0011] Another objective of the present invention is the 
provision of a continuous laundry processing appliance 
having a Washing station Which sprays cleaning solution on 
to the garments from opposite sides. 

[0012] A further objective of the present invention is the 
provision of a continuous laundry processing appliance 
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having an ultrasonic cleaning section having an ultrasonic 
head Which traverses across the path of the moving laundry. 

[0013] Still another objective of the present invention is 
the provision of a continuous laundry processing appliance 
having turbulent air moving across the laundry moving in a 
serpentine path. 
[0014] Another objective of the present invention is the 
provision of a method of controlling a continuous laundry 
system, including the automated garment feed and transfer 
mechanism. 

[0015] A further objective of the present invention is the 
provision of an improved continuous laundry cleaning appli 
ance Which is economical to manufacture, and durable and 
ef?cient in operation. 

[0016] These and other objectives Will become apparent 
from the folloWing description of the invention. 

SUMMARY OF THE INVENTION 

[0017] The continuous laundry cleaning appliance of the 
present invention includes a bin for holding laundry to be 
cleaned. A pair of robotic arms automatically reciprocates 
betWeen a loWered position Within the bin and a raised 
position out of the bin. The robotic arms include a pair of nip 
rollers for picking up a single piece of laundry from a pile 
of laundry in the bin. As the robotic arms are moved from 
the loWered position to the raised upper position, the gar 
ment picked up by the nip rollers is separated from the other 
garments or laundry in the bin, and then transported to a 
Washing or cleaning station Within the appliance. The Wash 
ing station may include one or more Washing and rinse 
mechanisms. For example, a ?rst Washing station may 
include a manifold With a plurality of spray noZZles located 
on opposite sides of the garment so as to direct a spray of 
cleaning solution or Water onto the garments or laundry. 
There may be a second cleaning station that includes one or 
more ultrasonic heads Which move across the path of the 
garments in a traversing pattern. A rinsing station is also 
provided. An extraction station is provided to mechanically 
extract a majority of the Water out of the clothes. A drying 
station is provided in the appliance for drying the individual 
pieces of laundry after each piece passes through the Wash 
ing station or stations. The appliance is provided With 
transportation means, such as a pair of conveyor belts 
betWeen Which the garments are sandWiched, for transport 
ing the garments to each of the stations for Washing and 
drying. 
[0018] In the continuous laundry method of the present 
invention, the laundry is loaded into the bin. Individual 
pieces of laundry are then automatically acquired from the 
bin and separated from other laundry in the bin. The 
acquired and separated piece of laundry is then automati 
cally transported to the various processing stations for 
Washing and drying. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a front perspective vieW of the continuous 
cleaning appliance having a ?rst embodiment of the garment 
feeder of the present invention in the raised position and 
With the feeder conveyor belts removed for clarity. 

[0020] FIG. 2 is a front perspective vieW of the appliance 
from the opposite side as shoWn in FIG. 1, and With the 
feeder conveyor belts removed for clarity. 
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[0021] FIG. 3 is a side elevation vieW of the laundry bin 
and garment feeder of the present invention in the raised 
position, and With the conveyor belts removed for clarity. 

[0022] FIG. 4 is a vieW similar to FIG. 3 showing the 
conveyor belts of the garment feeder, With the arms removed 
for clarity. 

[0023] FIG. 5 is a loWer perspective vieW of the bin and 
feeder, With the conveyor belts removed for clarity. 

[0024] FIG. 6 is an upper perspective vieW of the bin and 
the feeder in the raised position, With the conveyor belts 
removed for clarity. 

[0025] FIG. 7 is an upper perspective vieW of the bin With 
the garment feeder in the loWered position for picking up a 
piece of laundry from the bin, and With the conveyor belts 
removed for clarity. 

[0026] FIG. 8 is a side elevation vieW of one embodiment 
of the appliance shoWing the various laundry processing 
stations and the conveyor belt system for transporting the 
garments through the appliance. 

[0027] FIG. 8A is a side elevation vieW of the conveyor 
belt assemblies for the cleaning appliance. 

[0028] FIG. 9 is a side elevation vieW of the spray Wash 
station shoWing the spray noZZles and conveyors. 

[0029] FIG. 10 is a perspective vieW of the spray Wash 
station. 

[0030] FIGS. 11-13 are top, front and end elevation vieWs 
of the spray noZZle manifold. 

[0031] FIG. 14 is a perspective vieW of the ultrasonic 
cleaning station of the appliance from the doWnstream or 
outlet side. 

[0032] FIG. 15 is a vieW similar to FIG. 14 from the 
upstream or inlet side. 

[0033] FIG. 16 is a side elevation vieW of the ultrasonic 
station. 

[0034] FIG. 17 is a front elevation vieW of the ultrasonic 
station. 

[0035] FIG. 18 is an enlarged perspective vieW of the 
ultrasonic horn and ?uid container. 

[0036] FIG. 19 is an enlarged side vieW of the ultrasonic 
horn and ?uid container. 

[0037] FIG. 20 is a further enlarged vieW of the ultrasonic 
horn tip taken long line 20-20 of FIG. 19. 

[0038] FIG. 21 is a side elevation vieW of the ultrasonic 
horn and spring loaded plate. 

[0039] FIG. 22 is a partial perspective schematic vieW of 
the ultrasonic horn and spring loaded plate. 

[0040] FIG. 23 is a side elevation vieW of the drying 
station of the appliance shoWing the conveyor belts for 
transporting the garments through the dryer station. 

[0041] FIG. 24 is a side elevation vieW of an alternative 
feeder mechanism Wherein the laundry is discharged out of 
the bottom of the bin. 
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[0042] FIG. 25 is a side elevation sectional vieW shoWing 
a further feeder mechanism Wherein the clothing discharges 
laterally out of the bin. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0043] The continuous laundry cleaning appliance of the 
present invention is generally designated in the draWings by 
the reference numeral 10. The appliance 10 includes a 
laundry bin 12 for holding laundry. The appliance 10 also 
includes a feeder mechanism 14 Which is mounted for 
reciprocal movement betWeen a raised position above the 
bin 12, as seen in FIGS. 1-6 and 8, and a loWered position 
Within the bin, as shoWn in FIG. 7. The appliance 10 
includes one or more internal Washing stations and a drying 
station Which terminates in an outlet 16 Wherein the cleaned 
and dried garments are discharged, as discussed in more 
detail beloW. A control module 18 With a user interface 20 
alloWs the user to select the desired operations of the 
appliance 10. The control module includes a microprocessor 
and softWare for controlling operation of the appliance 10. 

[0044] The feeder mechanism 14 includes a robotic arm 
assembly 15 having opposite pairs of upper and loWer arms 
22, 24. As shoWn in FIGS. 5-7, a plate 25 or other brace 
extends betWeen the opposite sides of the feeder mechanism 
14 so as to interconnect the upper arms 22 and loWer arms 
24. The plate 25 is structural so as to provide rigidity to the 
arms 22, 24 and alignment of the belt tracking roller and 
driving roller. The plate 25 includes enlarged openings so as 
to minimiZe the Weight of the plate. The arms 22, 24 are 
mounted on the appliance 10 for reciprocating movement by 
a motor 26 via the gears 28 as shoWn in FIG. 3. A feeder 
head 30 is provided at the upper ends of the arms 22, 24. A 
plurality of rollers 32, see FIG. 4, are mounted on the arms 
22, 24, the head 30, and on the appliance 10. Upper and 
loWer conveyor belts 34, 36 are trained about the rollers 32 
so as to de?ne a track or path betWeen the belts 34, 36 
through Which garments pass When the belts are actuated. A 
motor 35 (FIG. 7) drives both sets of rollers 32. 

[0045] A pair of nip rollers 38 are mounted on the loWer 
end of the feeder head 30. The nip rollers 38 are driven by 
belts 34, 36 in opposite directions so as to pick up a single 
piece of laundry from Within the bin 12 When the feeder 
mechanism 14 is in the loWered position. The nip rollers 38 
feed the acquired garment into the track or channel betWeen 
the upper and loWer conveyor belts 34, 36 for transport to the 
Washing station Within the appliance 10. One or more 
sensors 39 adjacent the nip rollers 38 sees the laundry stack 
as the arm loWers and positions the rollers 38 so as to enable 
a garment acquisition and feed into the conveyor belts 34, 
36. The sensors 39, such as photo electric sensors, determine 
When the rollers 38 have reached the laundry stack and When 
the nip rollers have acquired a garment from the bin 12. 
Additional sensors 29 may be positioned in the bin 12 to 
sense the presence of laundry in the bin. Preferably, sensors 
29 are provided in the bottom of the bin 12 and additional 
sensors 31 at opposite ends of the nip rollers 38. Thus, the 
sensors 29, 31 sense the presence of laundry in the bin 12 
and as picked up by the nip rollers 38. The sensors 29 are 
operatively connected to the control module 18 so as to 
automatically actuate the motor 26 for reciprocating the 
arms 22, 24 and the motor 35 for actuating the belts 34, 36 














