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(57) ABSTRACT 

A controlled self operating vacuum cleaning system Which 
comprises a stationary housing for the storage of a mobile 
vacuum cleaner apparatus and Where the housing is provided 
With an automatically openable and closable closure alloW 
ing exit and entry of the mobile vacuum cleaner unit. The 
mobile unit is driven by an internal drive motor Which is 
poWered by one or more batteries carried by the mobile 
vacuum cleaner unit. At preestablished times and preestab 
lished time intervals, the closure of the housing Will auto 
matically open providing for ingress and egress and the 
mobile vacuum cleaner unit Will exit and randomly clean the 
carpet of a certain speci?ed area for a predetermined time 
period. The mobile vacuum cleaner unit is provided With 
obstacle detectors for causing the mobile unit to move 
beyond an obstacle, if it contacts an obstacle, as Well as 
detectors for detecting the edge of a staircase and the edge 
of a carpet to cause the mobile unit to remain on the carpeted 
area. Upon return to the housing after the predetermined 
time interval, the mobile vacuum cleaner unit is automati 
cally connected to a recharging electrical circuit for recharg 
ing the batteries of the mobile vacuum cleaner unit and 
simultaneously an additional vacuum dirt collection system 
causes evacuation of the dirt collected by the mobile cleaner 
unit. 
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CONTROLLED SELF OPERATED VACUUM 
CLEANING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates in general to certain neW and 
useful improvements in vacuum cleaner systems and more 
particularly, to a vacuum cleaning system Which is auto 
matically operable at preselected times and for preselected 
time intervals requiring little or no manual intervention. 

[0003] 2. Brief Description of the Related Art 

[0004] Although electrically operated carpet and rug 
cleaning vacuum cleaners have been commercially available 
for more than ?fty years, very feW signi?cant advances have 
been made in the art of these vacuum cleaners. The advances 
made since the inception of the original vacuum cleaner are 
generally involved in superior motors, better brushes and to 
a large degree, enhanced aesthetics. HoWever, in essentially 
all cases, commercially available rug and carpet vacuum 
cleaners still require a substantial amount of manual atten 
tion in both operation and periodic maintenance. 

[0005] In essentially all cases, one must manually remove 
the vacuum cleaner from a storage location, such as a garage 
or a closet, plug the vacuum cleaner into a source of 
electrical poWer and physically move the vacuum cleaner 
across a selected carpet area. When the user has ?nished 
cleaning a selected area, the user must then disconnect and 
Wind up the electrical cord and carry the vacuum cleaner to 
the same storage location. Frequently, the user must remove 
the debris collection bag and empty the same and then 
reinstall the bag into the vacuum cleaner. Thus, a great deal 
of manual intervention is necessarily required in the clean 
ing of a carpet or a rug. 

[0006] There has been one proposal for a someWhat auto 
matically operable vacuum cleaner set forth in US. Pat. No. 
5,341,540 dated Aug. 30, 1994 to Soupert, et al. The 
apparatus in the Soupert, et al. patent, Which is described as 
an autonomous apparatus for the automatic cleaning of 
ground areas is essentially a preprogrammed, controlled 
vacuum cleaner operating much in the same manner as a 
numeric controlled tool or a computer controlled tool. In 
Soupert, et al., the vacuum cleaner is pre-programmed With 
a series of instructions stored in a computer memory in the 
apparatus. The apparatus is then caused to move in a 
prescribed path and only in that prescribed path relative to 
a ?Xed reference beam. In fact, the apparatus can only 
operate in response to location control from that ?Xed 
reference beam. 

[0007] Although the device in the Soupert, et al. patent 
does have means for moving on its oWn stored source of 
poWer, it does not have means to eXit a housing at a 
prescribed time and randomly cover an entire carpeted area 
and does not have other features as for eXample, recharging, 
automatically cleaning of the debris from the vacuum 
cleaner and the like. 

[0008] There have also been developed in the prior art 
various types of bumper obstacle detection sensors. One 
such bumper obstacle detection sensor is described in US. 
Pat. No. 4,968,878 dated Nov. 6, 1990 to Pong et al. This 
obstacle detector system in the Pong et al. apparatus relies 

Sep. 12, 2002 

upon transceiver directed light beams and re?ectors for 
detecting the presence of an obstacle. US. Pat. No. 5,208, 
521 dated May 4, 1993 to Aoyama discloses a control 
system for a self moving vehicle Which is actually in the 
nature of a vacuum cleaner for the cleaning of carpeted 
areas. HoWever, the Aoyama patent is primarily concerned 
With the control system itself for purposes of correcting yaW, 
speed of the device, etc. A complex feedback and error 
signal control means is used to achieve this precise control. 
To this eXtent, Aoyama does disclose a self moving vacuum 
cleaner, although the vacuum cleaner must move in response 
to pre-programmed control signals for control of direction 
and the like, but beyond this is not automatically operable, 
as such. 

[0009] There have also been many robotic-type apparatus 
used for performing a variety of tasks. One such robotic 
apparatus is described as a robotic decontamination appa 
ratus in US. Pat. No. 5,147,002 dated Sep. 15, 1992 to 
Hughes. This apparatus is speci?cally designed to decon 
taminate an area Which Would be haZardous to the presence 
of a human being and thus, must be robotically controlled. 
HoWever, there has not been any effective robotically con 
trolled vacuum cleaner, or for that matter any vacuum 
cleaner having automatic features, eXcept for those 
described herein. 

[0010] There has been a need for an effective robotic-type 
cleaning apparatus Which can actually operate on its oWn, 
Without manual intervention, and Which Will not damage or 
destroy other furniture or items Which may be in the path of 
the robotic-type cleaning apparatus. Further, there has been 
a need for an apparatus of this type Which Would not alloW 
for inadvertent destruction of itself, as for eXample, by 
means of falling off of steps, drop-offs, or the like. Such an 
apparatus Would ?nd highly effective use for those parties 
desiring to clean a selected area While the party may not 
even be present in that selected area. 

[0011] A robotic-type cleaning apparatus Which is essen 
tially self operating Without any substantial manual inter 
vention could be used highly effectively in commercial 
institutions, such as hotels and the like. In addition, such an 
apparatus Would ?nd highly effective Widespread home use 
in that home users Who are occupied, for eXample, during the 
daylight hours With school, employment, or the like, could 
self-program the cleaning apparatus to operate in their 
absence and Without a fear of attendant damage to furniture 
or other items Within the environment. 

OBJECTS OF THE INVENTION 

[0012] It is, therefore, one of the primary objects of the 
present invention to provide a substantially fully automated 
vacuum cleaning system for the cleaning of rugs and carpets 
and Which requires only periodic manual intervention on a 
limited basis. 

[0013] It is another object of the present invention to 
provide a substantially fully automated carpet cleaning 
system of the type stated Which include a bumper operated 
sensory control system for detecting and avoiding obstacles 
in a carpet cleaning operation. 

[0014] It is a further object of the present invention to 
provide a substantially fully automated vacuum cleaning 
system of the type stated Which alloWs for random move 
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ment across a selected area and Which thereby effectively 
covers the entire area and does not require pre-programming 
for direction, speed and the like. 

[0015] It is an additional object of the present invention to 
provide a substantially fully automated vacuum cleaning 
system of the type stated Which alloWs a self controlled and 
self moving vacuum cleaning apparatus to eXit a housing, 
clean a selected area for a predetermined time interval and 
at predetermined times and automatically return to the 
housing Without any manual intervention. 

[0016] It is another salient object to provide an automatic 
vacuum cleaning system of the type stated Which includes 
auXiliary features for automatic recharging of stored energy 
poWer systems and automatic removal of debris collected by 
the self moving vacuum cleaning apparatus. 

[0017] It is still another object of the present invention to 
provide a substantially fully automated carpet vacuum 
cleaning system Which can be constructed at a relatively loW 
cost and is highly reliable and effective in operation. 

[0018] It is yet another object of the present invention to 
provide a method for conducting carpet cleaning operations 
on an automated basis With little or no manual intervention 
eXcept for a periodic maintenance and debris removal. 

[0019] With the above and other objects in vieW, my 
invention resides in the novel features of form, construction, 
arrangement and combination of parts and components 
presently described and pointed out in the claims. 

BRIEF SUMMARY OF THE INVENTION 

[0020] The present invention relates in general terms to a 
substantially fully automated carpet cleaning system Which 
is effectively pre-programmed to operate at a selected time 
and for a selected time interval Without any manual inter 
vention Whatsoever. The carpet cleaning system comprises a 
self poWered and self moving carpet cleaning apparatus, 
commonly referred to as a “vehicle” or “mobile unit” Which 
Will move randomly across an entire carpeted area and clean 
the same during this pre-programmed and predetermined 
time interval. 

[0021] The carpet cleaning system of the present invention 
is primarily designed for the cleaning of carpets although the 
term “carpet” is used in a broad sense to include rugs and 
other fabric material ?oor coverings. Moreover, it should be 
understood that the system of the present invention is easily 
adaptable to the cleaning of other ?oor areas, such as 
non-carpeted Work areas and the like. 

[0022] The vacuum cleaning system of the present inven 
tion includes a stationary housing for the storage of a self 
moving and self controlled vacuum cleaning apparatus, 
sometimes referred to as a vehicle, as aforesaid, or as a 
mobile vacuum cleaner unit. The housing is provided With 
an openable and a closable door Which Will automatically 
open at the preselected time interval and alloW the vacuum 
cleaner vehicle to perform a cleaning operation. Upon return 
of the vacuum cleaner vehicle to the housing, the door Will 
then close, in a manner to be hereinafter described in more 
detail. 

[0023] The mobile vacuum cleaner unit is comprised of an 
outer casing Which contains one or more drive motors for 
driving rotatable drive Wheels and a stored source of elec 
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trical poWer, such as one or more batteries. The batteries are 
sufficient to drive the self poWered vehicle through the 
predetermined carpet cleaning time cycle and are capable of 
being recharged, in a manner to also be hereinafter described 
in more detail. The casing or body of the self moving 
vacuum cleaner unit is further provided With relays, a 
control circuit and the like for the complete operation of the 
vacuum cleaner vehicle. 

[0024] The mobile vacuum cleaner unit is also provided 
With sensory means for detecting the presence of an 
obstacle. In a preferred embodiment, the sensory means are 
bumper controlled sensory means Which cause the vehicle to 
alter its movement path When contacting a ?xed obstacle. 
Thus, if the mobile vacuum cleaner unit should contact a 
piece of furniture, its driving movement Will automatically 
stop. A control mechanism Will cause an immediate change 
in driving direction, such as a reverse driving and then a 
change in direction, to cause the vacuum cleaner vehicle to 
leave the area of the obstruction. 

[0025] It has been found in connection With the present 
invention that a random cleaning pattern is effective to cover 
an entire carpeted area, much in the same manner as pool 
cleaners randomly clean a surface of a sWimming pool, in a 
speci?c time period. The mobile vacuum cleaner unit Will 
generally traverse substantially all of the surface area of the 
carpet Which requires cleaning eXcept for those portions 
Which are covered by obstacles. 

[0026] The mobile vacuum cleaner unit of the present 
invention is also provided With other sensors to insure that 
the vehicle remains only on the carpeted area. Thus, for 
eXample, sensors on the vehicle Will detect the edge of a 
carpet and thereby change the direction of movement of the 
vehicle to cause the vehicle to remain only on the carpeted 
area. StairWell and depression detection means is also pro 
vided to preclude the vehicle from driving doWn a stairWell 
or otherWise a potentially damaging drop-off. 

[0027] The mobile vacuum cleaning unit includes a stor 
age area for the temporary storage of the debris, such as the 
dust and dirt Which is collected during a vacuum cleaning 
operation. The housing also contains a debris collection 
station. Thus, When the mobile vacuum cleaner unit moves 
back into the housing and the door to the housing closes, the 
debris collection station automatically causes a suction tube 
to be connected to the temporary debris collection member 
in the vehicle and removes the debris from the vehicle so 
that it is available for the neXt cleaning operation. Periodi 
cally, the debris collected by the collection station in the 
housing must be cleaned. Beyond this, and any needed 
repair-type maintenance, the system is effectively self oper 
ating. 

[0028] The housing also includes a recharging mecha 
nism. When the mobile unit returns to the housing, a sensory 
mechanism causes automatic alignment of the vehicle so 
that a recharging connection on the vehicle Will automati 
cally align With and connect to a recharging connector on the 
housing. In this Way, the battery source of poWer in the 
mobile unit Will be automatically recharged When the unit 
enters the housing. 

[0029] The advantages of this type of carpet cleaning 
system are quite substantial. In areas such as hotels, the 
mobile unit can be programmed to clean preselected areas 
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during night periods Where most of the occupants of the 
hotel are sleeping. This eliminates a manual chore Which 
previously required a substantial manpower. In a multi-?oor 
hotel With substantial square footage, numerous carpet 
cleaning personnel Were required to daily clean the ?oors. In 
this case, a limited number of these carpet cleaning systems 
can perform the same task, thereby freeing personnel for 
other occupations or jobs. 

[0030] In the case of home use, the immediate bene?ts are 
obvious in that With a family Where the adult people are 
occupied during the daytime, as for eXample, in Working 
occupations, school or the like, the carpet cleaning operation 
can take place automatically, thus freeing the occupants of 
this household from this otherWise daily and time consum 
ing task. 

[0031] This invention possesses many other advantages 
and has other purposes Which Will become more fully 
apparent from a consideration of the forms in Which it may 
be embodied. Apractical embodiment of the system and the 
method of cleaning carpets on an automated basis is illus 
trated in the accompanying draWings and described in the 
folloWing detailed description. HoWever, it should be under 
stood that these draWings and the folloWing detailed descrip 
tion are set forth only for purposes of illustrating the general 
principles of the invention and are not to be taken in a 
limiting sense. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] Having thus described the invention in general 
terms, reference Will noW be made to the accompanying 
draWings in Which: 

[0033] FIG. 1 is a perspective vieW of a stationary housing 
forming part of the vacuum cleaning system of the present 
invention; 
[0034] FIG. 2 is a side elevational vieW of the stationary 
housing With a side panel of the housing removed and 
shoWing the components in the interior thereof as Well as a 
mobile carpet cleaning unit forming part of the system 
stored therein; 

[0035] FIG. 3 is a front elevational vieW of the stationary 
housing of FIGS. 1 and 2, With the front door thereof 
removed and also shoWing the mobile carpet cleaning unit 
forming a part of this system, stored Within the housing; 

[0036] FIG. 4 is a perspective vieW of the mobile carpet 
cleaning vehicle unit forming part of the system of the 
present invention; 

[0037] FIG. 5 is a top plan vieW largely broken aWay and 
shoWing the interior portion of the mobile carpet cleaning 
unit of the present invention; 

[0038] FIG. 6 is a side elevational vieW, largely broken 
aWay, of the mobile carpet cleaning unit of the present 
invention; 
[0039] FIG. 7 is a fragmentary, someWhat schematic side 
elevational vieW of a portion of the debris collection and 
removal system used in the mobile carpet cleaning unit; 

[0040] FIG. 8 is a fragmentary side elevational vieW 
shoWing a portion of a stationary vacuum cleaning system 
for removing debris from the mobile unit and forming part 
of the housing of the present invention; 
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[0041] FIG. 9 is a fragmentary perspective vieW shoWing 
part of an obstruction sensory system forming part of the 
mobile unit in the present invention; 

[0042] FIG. 10 is a perspective vieW of a drop-off sensory 
mechanism forming part of the mobile unit of the present 
invention; 

[0043] FIG. 11 is a side elevational vieW, partially in 
section, and shoWing a portion of the obstruction sensory 
system of the invention; 

[0044] FIG. 12 is a schematic electrical circuit vieW 
shoWing the electrical circuit used for accomplishing hom 
ing functions of the mobile unit; 

[0045] FIGS. 13A and 13B are truth tables shoWing high 
and loW conditions in response to the detection of a homing 
beacon; 
[0046] FIG. 14 is an schematic electronic circuit diagram 
shoWing the electronic components forming part of the 
housing of the present invention; 

[0047] FIG. 15 is a schematic electronic circuit diagram 
shoWing the electronic components and portions of the 
mechanical assembly forming part of the vehicle mobile unit 
of the present invention; 

[0048] FIG. 16 is a schematic chart shoWing the sequence 
of operation When the vehicle unit contacts an obstruction on 
the left-hand side thereof; 

[0049] FIG. 17 is a schematic chart shoWing the sequence 
of operations When the vehicle unit contacts an obstruction 
on the right-hand side thereof; 

[0050] FIG. 18 is a schematic chart shoWing the sequence 
of operations When the vehicle unit detects an obstacle on 
both sides thereof; 

[0051] FIG. 19 is a schematic chart shoWing the sequence 
of operations When the vehicle unit contacts an obstruction 
for an extended period of time; and 

[0052] FIG. 20 is a schematic chart shoWing a sequence of 
operations on the housing of the vehicle unit in the housing 
forming a part of the system of the present invention. 

DETAILED DESCRIPTION 

[0053] Referring noW in more detail and by reference 
characters to the draWings Which illustrate a preferred 
embodiment of the present invention, C designates a carpet 
cleaning system comprising a main housing or cabinet 20 for 
receiving a vacuum cleaning vehicle or “cleaner apparatus” 
or so-called “mobile unit”22. Located Within the housing 20 
is a battery recharging mechanism 24 Which is hereinafter 
described in more detail and a debris collection station 26, 
as shoWn in FIG. 2 and Which is also hereinafter described 
in more detail. 

[0054] The cabinet 20 is comprised of an outer housing 28 
having an openable and closable segmented front door 30 
Which can be opened and closed to permit ingress and egress 
of the mobile vacuum cleaner unit 22. The outer housing 28 
is comprised of a back Wall 32 and a pair of transversely 
extending spaced apart end Walls 34 and together With a top 
Wall 35 and a bottom Wall 36 along With the front door 30 
to form an interior compartment 38. 
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[0055] The cabinet 20 is also provided in the interior 
compartment 38 With a shelf 39 for supporting the debris 
collection station 26 in the manner as best illustrated in FIG. 
2 of the draWings. It is not necessary in connection With the 
present invention to have a bottom Wall, such as the bottom 
Wall 36 since the entire cabinet 20 could rest entirely on a 
carpet surface if desired. If the bottom Wall 36 is provided, 
hoWever, it should also include a slight front ramp or 
beveled edge (not shoWn) in order to enable the mobile unit 
22 to enter into and eXit the interior compartment 38 Without 
sensing the bottom Wall 36 as an obstruction. 

[0056] The front door 30 of the cabinet 20 is preferably, 
although not necessarily, a segmented door, that is, com 
prised of a plurality of horiZontally located slats or ribs 
Which alloW the door to bend and travel through an arcuate 
path. In the embodiment of the invention, as illustrated, the 
front door 30 is capable of moving along a trackWay 40 
located on the underside of the top Wall 35 and a corre 
sponding channel 42 located adj acent to the interior surface 
of the back Wall 32. Thus, as the front door 30 opens, it Will 
move through an arcuate path along the trackWay 40 and into 
the channel 42 adjacent the back Wall, as shoWn in FIG. 2, 
When the door moves to the closed position, it Will folloW 
the reverse path and move to the fully closed position, as 
best shoWn in FIG. 2 of the draWings. 

[0057] The front door 30 is operated by a door motor 
mechanism 44, as best shoWn in FIGS. 2 and 3 of the 
draWings. The door motor mechanism 44 comprises a small 
AC operated drive motor 45 Which drives a connecting 
linkage arrangement 46, including door rollers 47, for rais 
ing and loWering the door in a conventional manner. Mecha 
nisms of this type are frequently used on a larger scale for 
raising and loWering garage doors. Accordingly, this mecha 
nism is neither illustrated nor described in any further detail 
herein. 

[0058] The door operating mechanism, as shoWn in FIGS. 
2 and 3, Will also include door pressure rollers or so-called 
guide rollers 48 for guiding the movement of the door during 
its opening and closing movements. Further, door position 
sWitches 49 are also located adjacent the trackWay in order 
to detect the position of the door and ensure proper opening 
and closing movement. The door position sWitches 49 are 
also operable to effectively stop the movement of the motor 
45 When the door has reached the fully opened and fully 
closed positions. Finally, a manually operable door sWitch 
50 and a duty sWitch 51 are also located on the top Wall of 
the cabinet, as best shoWn in FIGS. 2 and 3 of the draWings. 

[0059] It should be understood in connection With the 
present invention that other types of door arrangements 
could be used. Thus, a hingedly mounted door With a linkage 
mechanism to open and close a hingedly mounted door 
could also be provided. Again, mechanisms of this type are 
frequently used as gate openers and are commercially avail 
able. 

[0060] As indicated previously, a manually operable door 
sWitch 50 and the main duty sWitch 51 are located on the top 
Wall 35 of the housing 20. HoWever, the system of the 
present invention is adapted for automatic operation. For 
this purpose, a multi-day programmable timer 55 is 
employed, as, for eXample, a seven-day programmable 
timer. This timer Would be manually setable by a user of the 
system to cause the mobile unit to eXit and perform a carpet 
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cleaning operation on selected days and/or at selected times 
and moreover, for selectable time periods of cleaning. In this 
Way, the entire system is automatically operable. The pro 
grammer timer is a simple device Which can be easily 
programmed by setting dial sWitches or the like, much in the 
same manner as a programmable Water sprinkler system. 

[0061] Also located Within the interior compartment 38 
are the electrical components used in the operation of the 
cleaning system C. Certain of these electrical components 
Will include, for eXample, a circuit boX 52 Which houses the 
circuit boards and other electrical circuitry used in the 
operation of the system. Fuses, sensors, transmitters and the 
=like Would also be located in this circuit boX 52. Included 
Within the circuit boX 52 is a central processing unit 53 
Which may contain motor driving circuits and the like. 

[0062] The cabinet 20 could be a basic housing for the 
components of the system as described herein. HoWever, it 
should also be understood that the cabinet itself could be 
made into a piece of furniture or otherWise, it could form a 
part of another piece of furniture. Thus, the entire cleaning 
system Would not consume a great deal of storage space, 
such as closet space Which is sometimes at a premium in 
certain dWelling establishments. 

[0063] The mobile self driven vacuum cleaner unit 22 is 
more fully illustrated in FIGS. 4-11 and 15 of the draWings 
and comprises an outer casing or so-called vehicle chassis 
54 mounted on a main frame. The frame itself is not shoWn 
in any detail in the draWings and actually may be integrated 
With the actual casing or vehicle chassis 54. The outer casing 
54 and the main frame are typically a single unit and may be 
an integrated unit, if desired. Furthermore, this casing and 
the main frame together are frequently referred to as a 
“body”. 

[0064] A conventional vacuum cleaner chassis could be 
employed and modi?ed for use in the present invention. 
Further, some of the components Which are conventionally 
found in vacuum cleaners Will only be brie?y mentioned 
herein since, to that eXtent, conventionally employed com 
ponents can be used in the mobile cleaner apparatus 22. For 
eXample, brush rollers of the type conventionally used in 
vacuum cleaners Will be described to the eXtent that they 
eXist in the mobile unit of the present invention, but the 
actual construction of such brush rollers Will not be 
described. 

[0065] The mobile vacuum cleaner unit 22 comprises a 
pair of drive Wheels 58 Which are driven by one ore more 
battery poWered DC drive motors 60, as best shoWn in FIG. 
5 of the draWings. In the embodiment of the invention as 
illustrated, a separate drive motor 60 is used for driving each 
of the individual drive Wheels 58 so that the tWo can be 
operated either in tandem or individually at different speeds 
and in different directions. In the embodiment of the inven 
tion as shoWn, a separate drive motor 60 is provided for 
driving each Wheel 58. This type of separate drive motor 
arrangement is preferred in that it easily and inexpensively 
provides driving control over each of the individual drive 
Wheels. 

[0066] The drive motors 60 are preferably poWered by 
means of one or more rechargeable batteries 62 mounted 
Within the chassis 54. These batteries could be Wet-celled 
batteries if required, although dry-celled batteries are pre 




















