
DIRECT ACCESS DISPENSING SYSTEM 

[0001] This application claims priority to U.S. Provisional Patent Application Serial No. 

61/421,056, filed on December 8, 2010, the entire contents of which are incorporated herein 

by reference. 

[0002] The present invention is directed to a dispensing system, and more particularly, to a 

dispensing system that provides a user direct access to the items being dispensed. 

BACKGROUND 

[0003] In industrial workplaces, assembly operations, maintenance and repair operations, 

institutions, healthcare facilities and other environments, workers often have a recurring need 

to access and replenish their supplies. Historically, the worker would leave his or her work 

area, walk to a tool crib or store room, and request the desired item from the tool crib 

attendant or storeroom clerk. The tool crib attendant would write down the request, manually 

pick up the desired item from a shelf, and hand it to the worker. The worker would then 

return to his or her work area with the requested item, and the attendant would then enter the 

dispensing event into a record-keeping system. The procurement or purchasing department 

of the company would typically manually check inventory levels to determine when new 

supplies needed to be ordered. 

[0004] However, such a system is time consuming and inefficient since the worker loses 

productivity by walking to and from the tool crib or storeroom and waiting for the attendant 

to get the supplies. In addition, the attendant would often manually write down the request 

and enter the request/dispensing event into a computer system, requiring extra labor and 

increasing the chances of human error. The tool crib attendant's duties also incur additional 

labor, and the tool crib or storeroom requires extra space. Finally, manually checking 

inventory levels is a time consuming, costly and error-prone process. This, in turn, requires 

that inventory levels be increased to provide a buffer inventory or "safety stock" which is 

costly, inefficient and wasteful. Certain industrial vending systems may address and alleviate 

some of these issues, but still present various inefficiencies in their use. 

SUMMARY 

[0004a] According to a first aspect, there is provided an access and storage system 

comprising: a storage component configured to store an item therein or thereon, wherein said 
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item is storable in more than one of a plurality of storage positions, wherein said storage 

component is configured to provide a user direct manual access to said item in said storage 

position; and a sensor system configured to track at least one of a user's removal of said item 

from an associated storage position or replacement of said item to the associated storage 

position, wherein said sensor system operates independently of any sensor component 

secured to said item, wherein the system is configured such that said item residues in its 

storage position prior to said user identifying the item or attempting to access the item until 

such time that said user directly manually accesses said item in its storage position. 

[0004b] According to a second aspect, there is provided a method for operating an access and 

storage system comprising: providing a storage component storing items therein or thereon, 

each item being stored in an associated storage position and being storable in more than one 

of a plurality of associated storage positions, wherein said storage component provides a user 

direct manual access to at least some of said items in their storage positions, wherein the 

storage component includes a sensor system configured to operate independently of any 

sensor component secured to the items, and wherein the system is configured such that each 

item residues in its associated storage position prior to said user identifying the item or 

attempting to access the item until such time that said user directly manually accesses said 

accessed item in its storage position; and tracking, via the sensor system, at least one of a 

user's removal of items from one of the plurality of storage position or replacement of items 

to the one of the plurality of storage position. 

[0004c] According to a third aspect, there is provided an access and storage system for use 

with a plurality of items comprising: a plurality of sensors configured to track a user's 

accessing of each of a plurality of identical items; an identification system for identifying said 

user, wherein the system is configured such that each particular item to be accessed does not 

change position from a time said identification system identifies said user until a time said 

user directly manually accesses said particular item; a storage component storing each of said 

plurality of items therein or thereon in an associated storage position, wherein said storage 

component is configured to provide said user direct manual access to said items in said 

storage positions, which direct manual access is trackable by said sensor system; and a 

controller operatively coupled to said plurality of sensors, wherein said controller is 

configured to track levels of inventory of said identical items in said system. 

[0005] In one embodiment the present invention is an access and storage system including a 

storage component configured to store an item therein or thereon in an associated storage 
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access to the item in the storage position. The system further includes a sensor system 
configured to track at least one of a user's removal of the item from the associated storage 

position or replacement of the item to the associated storage position. The sensor system 
operates independently of any sensor component secured to the item. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Fig. 1 is a front perspective view of one embodiment of a storage and dispensing 
cabinet; 

[0007] Fig. 2 is a front perspective view of an alternate storage and dispensing cabinet; 
[0008] Fig. 3 is a front perspective view of another storage and dispensing cabinet; 
[0009] Fig. 4 is a front perspective view of yet another alternate storage and dispensing 
cabinet; 
[0010] Fig. 5 is a front perspective view of empty aperture-based dispenser, shown in its 
empty condition; 

[0011] Fig. 6 is a front perspective view of the aperture-based dispenser of Fig. 5, with an 
item positioned therein; 
[0012j Fig. 7 is a front perspective view of another aperture-based dispenser; 
[0013] Fig. 8 is a front perspective view an array of aperture-based dispensers; 

[0014] Fig. 9 is a front perspective view of a pair of tiered dispensers; 
[0015] Fig. 10 is a front perspective view of a tiered dispenser of Fig. 9, showing the 
internal shelves thereof; 
[0016] Fig. 11 is a front perspective view of a plurality of weight-based dispensers; 
[0017] Fig. 12 is a front perspective cut-away view of a distance-based dispenser with two 
items positioned therein; 

[0018] Fig. 13 is a front perspective view of the distance-based dispenser of Fig. 12, after 
an item has been removed therefrom; 
[0019] Fig. 14 is a front perspective view of a ramp-style dispenser; 

[0020] Fig. 15 is a front perspective view of a bulk item dispenser; 
[0021] Fig. 16 is a front perspective view of a cut-out dispenser with an item positioned 
therein; 

[0022] Fig. 17 is a front perspective view of the dispenser of Fig. 16, with the item 
removed; 
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[0023] Fig. 18 is a front perspective view of sensor array dispenser, with an item 

positioned thereon; 

[0024] Fig. 19 is a front perspective view of the dispenser of Fig. 18, with the item 

removed; 

[0025] Fig. 20 is a front perspective, partial cutaway view of a room dispenser system; 

[0026] Fig. 21 is a front view of a shelf dispensing system with a virtual wall; 

[0027] Fig. 22 is a front perspective view of a dispensing tray; and 

[0028] Fig. 23 is a flow chart showing operations for managing and operating a dispensing 

system. 

DETAILED DESCRIPTION 

[0029] In one embodiment, the present invention takes the form of, or includes, an access 

and storage system including a storage component configured to store items therein or 

thereon. As shown in Fig. 1, in one embodiment the access and storage system 10 includes 

a storage component in the form of a dispensing cabinet 12 having various 

dispensers/compartments 14 which can be selectively accessed by a user or users. Each 

compartment 14 can be considered a secure storage area that can store one or a plurality of 

items, supplies, tools, components, parts, ingredients, kits, consumables, or the like 16 

(collectively termed "items" herein) which can take any of a wide variety of forms, 

depending upon the industry and setting in which the cabinet ] 2 is utilized. 

[0030] In the embodiment of Fig. 1, the upper compartments 14 of the storage cabinet 12 

are defined by a plurality of horizontally-extending shelves 18 and vertically-extending 

dividers 20. The front of the upper compartments 14 are selectively covered by a pair of 

doors 22 which can be moved between the open positions shown in Fig. 1, and closed 

positions in which the doors 22 extend across and cover the upper compartments 14. When 

the doors 22 are closed the doors 22 block outside access to the upper compartments 14. 

The doors 22 may be able to be locked in their closed position to control access to the 

compartments 14. The doors 22 may be generally clear or transparent to allow a user to see 

the compartments 14 and the items 16 stored therein. However, the doors 22 may instead 

be fully or partially opaque for security or other reasons. The doors 22 may aiso be made 

of an expanded or mesh-type material, providing for some visibility and free air flow and 

increased ventilation in the cabinet 12. 
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[0031] The storage cabinct 12 of Fig. 1 includes a plurality of sliding drawers 24 which 

can be opened (in some cases, only when authorized) to allow access to the associated 

compartments 14 and items 16 stored therein. Each drawer 24 may itself have internal 

covers, doors or panels (not shown) which control access to one or more discrete 

compartments 14 thereof, and/or whose opening and closed can be sensed and/or 

controller. The contents of the storage cabinet 12 may be illuminated, such as by an LED 

lighting system or the like to increase visibility of the compartments 14 and items 16. 

[0032] Fig. 2 illustrates an alternate embodiment in which the storage cabinet 12 includes 

a plurality of shelves 18 and dividers 20 (but no drawers 24), and the shelves 18 can be 

accessed by opening a single large, lockable cabinet door 22. Fig. 3 illustrates another 

embodiment similar to that of Fig. 2 except the storage cabinet 12 includes two outwardly-

pivoting, lockable doors 22 to cover the compartments 14 and control access thereto. The 

single-door cabinet 12 of Fig. 2 may be easier and more inexpensive to manufacture, while 

the dual-door cabinet 12 of Fig. 3 may be preferable in certain cases when space around the 

cabinet 12 is limited and/or adjacent components may prevent full opening of a larger 

single door 22. Fig. 4 illustrates yet another embodiment in which the storage cabinet 12 

includes a plurality of generally equally-sized compartments 14 defined by shelves 18 and 

vertical dividers 20. Each compartment 14 may have an associated door 22 to control 

access thereto such that the storage cabinet 12 of Fig. 4 presents a locker-like 

configuration. 

[0033] Figs. 1-4 provide examples of various storage components/storage cabinets in 

various configurations. However, it should be understood that the shelves 18, vertical 

dividers 20, drawers 24, etc. of each storage cabinet 12 may be adjustable to allow the 

storage cabinets 12 to be customized for use with various-sized items 16. In addition, the 

storage cabinets 1.2 can come in a wide variety of shapes and configurations besides those 

specifically shown in Figs. 1-4, and can include compartments 14 of various shapes and 

configurations accessible by various means such as doors 20, drawers 24, sliding panels, 

flip tops, and the like. 

[0034] Each storage component/storage cabinet 12 can be configured to selectively control 

access to all or certain of its compartments 14 by allowing selective opening of the doors 

20, drawers 24, and other similar components. In particular, each storage cabinet 12 may 

have or be associated with a controller 15 which a user can interact with to gain access to 

all or certain of the compartments 14 of the storage cabinet 12. The controller 15 may 
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include or talcs the form of a processor, CPU, computer or the like, and may include a user 

interface 26 in the form of a keypad, touch screen, keyboard, mouse, track ball, audio input 
device, receiver or the like. 
J0035] The controller 15 (and its user interface 26) can be integrated with and/or attached 
to the associated storage cabinet 12, as shown in Figs. 1-4, or can be separate and stand 
alone. Figs. 1-3 illustrate a user interface 26 in the form of a keypad mounted on a door 20, 
and Fig. 4 illustrates a user interface 26 in the form of a keypad mounted on the side of the 

storage cabinet 12. However, the user interface 26 can be located at any of a wide variety 
of positions. Each storage cabinet 12 can have its own controller 15 and/or user interface 
26, or multiple storage cabinets 12 may share the same controller 15/user interface 26. 

Alternately, in some cases, the controller 15 and/or user interface 26 may be omitted from 
the storage cabinet 12. 

[0036] When a user wishes to access and withdraw an item 16 from a storage 
component/storage cabinet 12, or replace/replenish items 16, the user may need to first be 
identified and/or authenticated. The identification/authentication steps can be carried out in 
a variety of manners and with various types of equipment, such as an identification system 

that may include or incorporate the controller 15 and user interface 26, or other 
components/equipment as described below. In one case, each user has a user identification 
and/or password, which may be unique to that user (or to a particular class of users). When 
prompted, the user can input the user ID and/or password into the user interface 26. 

[0037] In another case, the system 10 can identify and/or authenticate the user by a key fob 
or other wireless device, that is carried by the user, which transmits in the radio frequency 
or at other frequencies. The controller 15/user interface 26 can incorporate a reader that 
can recognize the unique signal transmitted by the key fob to identify/authenticate the user. 
In this case, a user may be automatically identified as he or she approaches the physical 

location of a storage cabinet 12. Alternately, users can be authenticated through remote 
messaging to the controller 15 from an independent device or network, such as a smart 
phone, cell phone, mobile phone or device carried by the user, via a text message, a sms 

message or the like. The user can also be identified and/or authenticated by any of a wide 
variety of other means or mechanisms, including by the use of a mechanical or electronic 
key, by swiping a card with a magnetic stripe, through the use of biometrics (including 
facial recognition), or combinations thereof. 
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{0038] Once the user is identified by the identification system, the controller ] 5 may 
reference an authorization database included in and/or operatively coupled to the controller 
15 and/or identification system. The authorization database identifies which of the 

plurality of items 16 a particular identified user is authorized to access. In one case, the 
authentication database resides at the controller 15. In another embodiment, the 

authentication database resides at a remote device, as the remote server 17 shown in Fig. 1. 
The authentication database identifies which compartments 14 and/or items 16 the user is 
authorized to access, as determined by an administrator. 

[0039] In some cases, an identification of the compartments 14 and/or items 16 which the 

user is authorized to access may be displayed to the user. For example, the authorized 
compartments 14, dispensers and/or items 16 may be displayed on the user interface 26 
and/or, in some cases, the compartments 14, dispenser and/or items 16 may be directly 
identified, such as by activating lights associated with particular compartments 
14/dispensers/items 16, etc. In some cases, the doors 22 of the storage cabinet 12, which 
provide access to authorized compartments 14/items 16 for that user, may unlock and/or 

open automatically when the user is identified and/or authenticated. In other cases, 
however, the user interface 26/cabinet 12 does not necessarily display or identify which 
compartments 14 and/or items 16 the user is authorized to access. 

[0040] After the user's access rights have been authenticated, but before the user is granted 
access to the desired compartment(s) 14, the controller 15 may check the inventory levels 
of each item 16 in the dispensers and/or storage component(s)/cabinet(s) 12. As described 
in greater detail below, after the transaction is completed, or during dispensing, the 
controller 15 may update inventory levels by adjusting for any items 16 taken, removed or 
added during a transaction/session. In this manner, the number of items 16 taken, removed 
or added can be tracked based upon a transactional basis. 

[0041] Rather than being used strictly for dispensing and replenishment, the system 10 
may be used to loan out items 16 for use. For example, the item 16 may take the form of 

equipment, instruments, hand tools, power tools or the like which can be used multiple 
times. In some cases, the cabinet 12 may have a power source/plug or the like in the 
associated dispenser/compartment 14 such that the item 16 can be recharged when the item 
16 is stored in its compartment 14. In this case, when a user returns a loaned item to the 

cabinet 12, the amount of time that the item 16 was checked out, along with the 
identification of the user, may be tracked. 
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[0042] The system 10 may also identify a "loan period" for items 16 removed or checked-
out from the cabinet 12. In this case, then, when the item 16 is not returned within the loan 
period, the event could be recorded and an alert could be sent to the user and/or the system 

administrator in the form of an email, text/sms message, etc. The system 10 may also 
provide time-based limits upon the access to certain items 16. For example, if the system 
10 determines that a rechargeable tool was checked out for a certain period of time, after 
the tool is returned the system 10 may subsequently prevent users from accessing that item 
for a related amount of time to allow time for the tool to properly recharge. 
[0043] Figs. 1-4 illustrate cases in which the user has been granted access to the 
compartments 14 by the opened doors 22/drawer 24 which exposes the 

compartments/dispensers/storage components 14 therein and provides the user access to the 
items 16 stored therein. The user may then be able to access and retrieve (or replenish) an 
item 16 stored in the associated storage compartment 14. As described in greater detail 
below, the storage components/dispensers/ compartments 14/storage cabinet 12 may 
include and incorporate a sensor system in the form of various sensors so that the identity 

and number of the items 16 removed or added by the user can be tracked. In some cases, 
each item 16 is associated with one or more sensors so that each item 16 removed from or 
added to the storage cabinet 12 can be tracked. In other cases, each type of item 16 is 

associated with one or more sensors. In yet other cases, a single sensor can track 
dispensing of various items or various types of items. 

[0044] After the user has accessed the desired compartments 14 and retrieved, replaced or 
replenished the desired items 16, the associated doors 22/drawers 24 and the like may be 
closed, either by the user or automatically. The storage cabinet 12 may then lock the 
associated doors/drawers such that no further access is allowed, at least to those associated 
compartments 14, until the same or a different user goes through the 

identification/authorization process. 
[0045] During a dispensing or return transaction, the user's dispensing/return/access 

behaviors may be monitored and/or controlled/limited, in some cases, to limit the user's 
access to only authorized items 16, according to the authorization database. If an 
unauthorized transaction occurs (or is attempted), the system 10 may note the occurrence 
and possibly send a notification to a system administrator, and in some other cases, a siren, 

buzzer or surveillance camera, which can be part of the system 10, and may be activated. 
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[0046] As noted above, each compartment 14 may have a sensor and/or dispenser 

positioned therein to track the dispensing/removal of items. Figs. 5-19 illustrate various 
dispensers/storage components that can be used in a compartment 14, or otherwise used as 
or in association with another storage component, to dispense and/or track items 16, 
although it should be understood that various other types of dispensers/storage components 
can also be used. Each dispenser, and/or its associated sensors/sensor system, may be 
operatively coupled to the controller 15 so that dispensing/return/access activities, and 
inventory levels, can be tracked, or may be coupled to its own controller, as will be 

described in greater detail below. The cabinets 12, dispensers, compartments 14 and/or 
shelves 18 can each be considered a storage component configured to store a plurality of 

items therein or thereon in an associated storage position, wherein the storage component is 
configured to provide a user direct manual access to the items in their storage position. 
[0047] Fig. 5 illustrates an aperture-based dispenser 30 in the form of a generally 
rectangular prism or outer casing having a base 32 and a pair of parallel, vertically-
extending sidewalls 34. The aperture-based dispenser 30 also includes a vertically-
extending front wall 36 and rear wall 38 that is parallel to, but spaced apart from, the front 

wall 36. 
[0048] Each of the walls 34, 36, 38 extend upwardly from the base 32 and define a centra] 
cavity 40 therebetween. The side walls 34 may be spaced apart a distance slightly greater 
than the length of the items 16 to be stored therein (Fig. 6). The dispenser 30 has an open 

top 42 and an opening, or aperture 44, formed at or near the bottom of the front wall 36. 
The open top 42 and aperture 44 both communicate with the central cavity 40. The 
aperture 44 is sized to allow only a single item 16 to pass therethrough at a time. A 
presence sensor 46 is positioned in, at, or adjacent to the aperture 44 such that the sensor 46 
can detect the presence and/or absence of an item 16 in or adjacent to the aperture 44. 

[0049] When an item 16 or plurality of items 16 are positioned in the dispenser 30, as 
shown in Fig. 6, the items 16 can be extracted from the dispenser 30, through the aperture 

44, one at a time. The bottom surface 48 of the aperture-based dispenser may be inclined 
forwardly to cause each item 16 to slide or roll forwardly into (but not through) the 

aperture 44 to replace the removed item 16. The presence sensor 46 is triggered each time 
an item 16 is removed from the dispenser 30 such that the number of items 16 retracted 

from the dispenser 30 can be tracked. In other words, when a user removes an item 16 

-8-



WO 2012/078864 PCT/US2011/063940 

from the dispenser 30, in one case the presence sensor 46 quickly toggles between the off 

and on position, thereby capturing the transaction. 
[0050] The presence sensor 46 can take any wide variety of forms. In one case, the 
presence sensor 46 is an electrical switch which is a spring biased in the open position. 
When an item 16 is positioned in or removed from the aperture 44, the weight of the item, 
and/or extraction force, pivots or presses a portion of the switch 46 downwardly, making 
electrical contact and completing the circuit such that the presence sensor 46 detects the 
presence of the item 16 in the aperture 44. However, the presence sensor 46 can take any 
of a wide variety of forms, including but not limited to pressure or force sensors, weight 

sensors, optical or line-of-sight sensors, detectors based on mechanical forces, membrane 
switches/sensors, magnetic switches/sensors, light or electromagnetic radiation (visible, 
infrared or otherwise) sensors, contact sensors, photoelectric sensors, ultrasonic sensors, 

piezoelectric sensors, piezoresistive sensors, accelerometers, motion sensors, tilt sensors, 

proximity sensors, electric field sensors and other on-off sensing means. 
[0051] In one case, the dispenser 30 is configured to dispense only items 16 of a single 
type. However, the shape and configuration of the aperture-based dispenser 30 can be 

varied as desired to accommodate various differently sized and shaped items 16. In 
addition, the open top 42 of the aperture-based dispenser 30 provides a relatively large 
opening that can be used for refill/replenishment such that a number of items 16 can be 
quickly loaded into the dispenser 30. The open top 42 of the dispenser 30 may be securely 
covered by a cap or the like (not shown) other than during dispensing operations to ensure 
that items 16 are removed by a user only through the aperture 44. In some cases, a sensor 
may be positioned at or adjacent to the open top 42 such that the number of items 16 added 

during replenishment can be tracked. In addition, the dispenser 30 may be configured to 
receive a stack of items 16 therein to ensure a first-in, first-out dispensing order. 

[0052] Fig. 7 illustrates another embodiment in which the aperture-based dispenser 30 
includes a number of discrete central cavities 40, each central cavity 40 having an 
associated aperture 44 and presence sensor 46 such that the apertures 44 are stacked 
vertically in the dispenser 30. In this case, the dispenser 30 shown in Fig. 7 may be utilized 
to store and dispense a number of different items 16 (i.e. differing colors of spray paint 
cans, in the illustrated embodiment), with one type of item 16 being positioned in each 

discrete central cavity 40. 
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by-side aperture-based dispensers 30, with each dispenser 30 having a presence sensor 46 
to track the removal/dispensing of items 16 therefrom. In this case the presence sensor 46 
take the form of a flap 47 which is spring biased to an angle, and pressed flat when an item 

16 is positioned in and/or passed through the aperture 44. In some cases, the dividers 50 
between adjacent aperture-based dispensers 30 can be adjusted (i.e. in the left-to-right 

direction of Fig. 8) to customize the size of each aperture-based dispenser 30 for use with a 
particularly sized item 16. In this case more than one flap 47 can be used to detect the 
presence/dispensing of an item 16, for sufficiently large items 16. 

[0054] Figs. 9 and 10 illustrate another dispenser in the form of a tiered dispenser 52. As 
can be seen, the tiered dispenser 52 is generally triangular in cross section and includes a 
generally horizontally-extending base 54, a generally vertically-extending back panel 56, 
and an angled panel 58 extending generally between the base 54 and the back panel 56 of 
the tiered dispenser 52. The angled panel 58 includes a plurality of cutouts 60 formed 
therein to provide a "swiss cheese" appearance to the dispenser 52. In the illustrated 

embodiment, each cutout 60 is generally circular in top view to enable the tiered dispenser 
52 to receive a plurality of generally cylindrical items 16 therein. However, the cutouts 60 
can have various other shapes to correspond with the shape of the item 16 being stored 
therein. 

[0055] The tiered display 52 may be configured such that each item 16 received therein 
rests on, adjacent to, or is otherwise associated with a presence sensor 46 so that the 
presence or absence of the item 16 can be detected. The presence sensors 46 for the tiered 
dispenser 52 can take any of a variety of forms, such as those outlined above in the context 
of the aperture-based dispenser 30. 
[0056] The tiered dispenser 52 may have a plurality of internal shelves 61 positioned 

therein. The shelves 61 may be tiered such that the shelves 61 positioned closer to the back 
panel 56 are positioned higher than those further from the back panel 56. In this case, 
when items 16 are passed through an associated cutout 60 and sit on an internal shelf 61, 

items 16 toward the rear of the tiered dispenser 52 are raised higher than those in front to 

increase the visibility of the items 16 stored therein, increasing visibility and ease of access. 
[0057] Fig. 11 illustrates another type of dispenser, in the form of a weight-based 

dispenser 62. Each weight-based dispenser 62 may take the form of a bin, box or other 
storage component 64 which receives a plurality of items 16 therein. Each storage 
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its contents to the user. Each storage component 64 may incorporate or rest upon a weight 
sensor 66 operatively coupled to the controller 15 such that the weight sensor 66/controller 
15 can determine when items 16 have been removed from or added to the associated 
storage component 64. The weight-based sensor 66 may take the form of load cells, scales, 
pressure transducers or the like. 
[0058] Each weight-based dispenser 62 may operate by taking measurements before and 
after a tracked dispense operation. The difference in weight can then converted into a 

corresponding quantity of items 16 for that particular dispenser 62. The weight-based 
sensors 66 may have weight-per-unit data stored therein or accessible thereby (i.e. stored in 

the controller 15 or elsewhere). Alternately, the weight-based sensors 66, or the controller 
15 or other components may be able to be programmed or calibrated in the field to 
determine weight-per-unit data. 
[0059] Each weight-based dispenser 62 may also be able to be used to track bulk 
materials, such as liquids, powders, lubricants and bulk/small components. The weight-
based dispensers 62 therefore enable great flexibility for the storage cabinet 12 to 

accommodate a wide range of items having varying sizes and packages, ranging from 
regular items with a fixed and quantifiable unit weight to bulk materials (such as fluid, 
powders, granular components, or other small items) which are otherwise difficult to track. 
[0060] The weight-based dispenser 62 can also be useful for items that are loaned out 

and/or partially consumed during use. For example, if the system 10 allows an item 16 in 
the form of nail gun to be dispensed/loaned out, the difference in weight in the nail gun 
before and after its use can be tracked to determine the number of nails that were 
used/consumed. The weight-based dispenser 62 is also useful during replenishment or 
restocking, as the restocker can simply place the appropriate items 16 into the 

corresponding storage component 62, and the system 10/controller can automatically 
calculate the inventory count based on the added weight. 
[0061] Figs. 12 and 13 illustrate another type of dispenser in the form of a distance-based 
dispenser 70. The distance-based dispenser 70 includes a body 72 generally in the form of 

a rectangular prism with a biased or spring-loaded pusher bar 74 positioned therein. The 
spring-loaded pusher bar 74 pushes the items 16 in the distance-based dispenser 70 towards 

a forward or dispensing position or aperture. In this manner, when an item 16 is removed 
by a user (as can be seen in comparing Figs. 12 and 13), the pusher bar 74 indexes the 
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remaining rtem(s) 16 forwardly The position of the pusher ami 74 is then tracked such 

that the number of items stored/dispensed/replenished can be tracked. 

[0062] Various sensors or mechanisms may be utilized to track the position of the pusher 

arm 74, including use of the sensors as described above in the context of the aperture-based 

dispenser 30. In one embodiment, however, an infrared beam may be reflected off of the 

pusher bar 74 to determine the position of the pusher bar 74, and therefore the number of 

items 16 stored therein/dispensed. The distance-based sensor may also or instead take the 

form of mechanical or optical encoders, light or ultrasonic sensors, potentiometers, or 

mechanical linkages. The distance-based dispenser 70 shown in Figs. 12 and 13 is 

generally horizontally oriented such that the pusher bar 74 moves generally horizontally. 

However, the distance-based dispenser 70 can be oriented in a variety of other 

configurations, such as angled or vertically. 

[0063] As can be seen in Figs. 12 and 13, the distance-based dispenser 70 is useful for 

dispensing items 16 with fixed dimensions. However, the same or similar concepts can be 

applied to dispensing bulk products. For example, the pusher bar 74 may be oriented 

generally vertically in a storage container 72 from which items 16 are dispensed, and the 

pusher bar 74 rests upon the top surface of the mass of bulk items. As items 16 are 

dispensed from the storage container 72, the volume in the storage container 72 is reduced 

and the pusher bar 74 moves downwardly a corresponding amount. 

[0064] The distance-based dispenser 70 may also be used in this case in conjunction with 

irregularly-sized storage components 72. In particular, the size and shape of the storage 

component 72 can be programmed into the controller 15 so that the controller 15 can 

determine the number/amount of dispensed items from the position of the pusher arm 74. 

Such sensors can thereby provide information relating to the amount or volume of units 

dispensed, and can convert such measurements into the number of units dispensed. 

[0065] Fig. 14 illustrates another dispenser in the form of a ramp-style dispenser 80. The 

ramp-style dispenser 80 is somewhat similar to the aperture-based dispenser 30 described 

above and shown in Figs. 5 and 6 in that, for example, the ramp-style dispenser 80 includes 

an aperture 44 through which only a single item 16 can be passed at a time. The ramp-

slype dispenser 80 includes a series of internal ramps 82 arranged in a serpentine manner 

upon which the items 16 roll or slide downwardly due to gravity. The ramp-style dispenser 

80 thereby provides one-at-a-time dispensing, and also allows a user to see (at least to a 

degree) how many items remain in the dispenser 80 by glancing into the aperture 44. 
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dispenser 80 are designed, in the illustrated embodiments, to provide a first in-first out 

consumption order. In particular, those dispensers are designed so that the items 16 put 

into those dispensers earlier will be dispensed earlier, which can be beneficial for items 16 

which have a limited shelf life. However, the dispensing order of those dispensers can be 

varied if desired. 

[0067] Fig. 15 illustrates a dispenser 84 for dispensing bulk items, such as liquids, 

powders, lubricants and bulk/small components (e.g. small bolts in the illustrated 

embodiment). The dispenser 84 includes a storage bin 86 with a level sensor 88 extending 

vertically along the height of the bin 86. The level sensor 88 can determine the height of 

the level of items 16 in the bin 86, and therefore estimate the amount of items in the bin 86. 

The level sensor 88 can detect such levels in a variety of manners, including electrical 

conductivity, by using a series of horizontally extending light beams, via presence sensors, 

or any of the other sensors/technology outlined above. The dispenser 84 can also, or 

instead, detect the top surface of items 16 in the bin 86 with a ultrasonic sensor 90 which 

directs an ultrasonic beam 92 toward the items 16 and tracks the time-of-travel of the 

reflection of the beam 92 to determine levels within the bin 86. Moreover, as noted above 

in the discussion of the distance-based sensor 70 of Figs. 12 and 13, the pusher bar 74, or 

an analogous component, may also be used to detect the top surface of the items 16 in the 

bin 86. 

[0068] Figs. 16 and 17 illustrate another dispenser 94 in the form of a component 96 with 

a cut-out or recess 98 formed therein and configured to closely receive a particular item 1.6 

therein. In particular, in Figs. 16 and 17 the component 96 is generally flat and planar, and 

the cut-out 98 is configured to closely receive an item 16, in the form of a wrench, therein. 

As shown in Fig. 17, the component may include one or a plurality of sensors 100 in the 

cut-out 98, which can take the form of presence/absence sensors (including light, weight, 

magnetic or other sensors), but could take any of a variety of other forms. 

[0069] The sensors 100 can thereby determine the presence/absence of the associated item 

16 in the cut-out 98. The sensors 100 may be placed at strategic positions in the cut-out 98 

to avoid false-positive readings. In particular, the sensors 100 may be positioned such that 

if another item (e.g. a smaller wrench) that happens to physically fit within the cut-out 98 

were to be placed in the cut-98 out, then not all of the sensors 100 would be triggered. The 

system 10 can thereby determine that the desired item is not positioned in its appropriate 
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location. The cut-out 98 may also be configured to minimize the number of other items 16 

that can be received in the cut-out 98. Of course, various other cut-outs 98 sized and 
configured for various other items 16 can be located at other positions on the component 
96, or on other components 96. 
[0070] The cut-out dispenser 94 is useful since the item 16 is easily visible and directly 
and immediately manually accessible. In addition, when a user wishes to return the item 
16, the user can easily determine the placement of the item 16 in its appropriate cut-out 98 
due to the corresponding shapes. 
[0071] Figs. 18 and 19 illustrate a further alternate dispenser 102 which takes the form of a 

board 104 with a plurality of sensors 106 therein or thereon (which can, for example, take 
the form of the sensors 100 outlined above for the cut-out dispenser 94). When an item 16 
(such as a wrench as shown in Fig. 18) is placed on the dispenser 102/board 104, the 

sensors 106 underneath the item 16 are triggered (or alternately, are not triggered, while the 
other sensors 106 are triggered). The outline/contour of the item 106 can thereby be 
compared to outlines/contours of items stored in the controller 15, and the item 106 is 
thereby identified. This type of sensor/dispenser 102 can be even easier to use than the 

dispenser of Figs. 16 and 17, as the item 16 needs only to be placed anywhere on the board 
104, and not in any particular location or orientation. Various other items 16 can also be 
placed on the same board 104 and their identities determined. 
[0072] A further extension of the system of Figs. 18 and 19 can be utilized in that, instead 
of utilizing presence/absence sensors, the board 104 may incorporate or utilize sensors that 
can map certain characteristics of the item 16, such as its shape, weight, s urface 

characteristics, reflectivity, etc or combinations thereof. The measured characteristics can 
then be compared to those stored in a database so that the identity of the items 16, and any 
changed characteristics (i.e. the reduced weight of a nail gun that has dispensed a certain 

number of nails) can be determined. The system 10 can thereby use features similar to 
facial recognition software/algorithms. Such sensors could also be located at other 
positions on the system 10, and need not necessarily be positioned on a board 104. 
[0073] The system 10 may also utilize dispensers/sensors in the form of "smart hook" 

dispensers (not shown), which includes a cantilevered hook, hanger, helical coil, or the like 
secured to the storage cabinet 12 at one end. A sensor is positioned at the free end of the 
hook and items 16 are hung on, and/or suspended from, the hook. Items can be removed 

from or added to the hook in the manner of a standard vending machine. When items are 
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added to or removed from the hook, the sensor is tripped, thereby triggering an event count. 

Any of a wide variety of sensors, including the sensors described above in the context of 
the aperture-based sensor 30, may be utilized to track when an item is removed from the 
hook. 
[0074] The system 10 may also utilize other sensor to track the activities of the user, such 
as imaging technology, including cameras, infrared cameras, video analytics, and motion 
tracking systems and software. The system 10 may also incorporate interrupt-beam 
technology, such as light beams which send an output when they are interrupted (i.e. when 
a user reaches into a compartment, shelf, dispenser or the like) so that the actions of the 

user can be tracked. These (and other) sensors may be not necessarily be limited to 
tracking a dispense activity and could instead, for example, track when a user reaches into, 
or extracts something from, a particular compartment 14, or a particular area/volume, 

and/or accesses, or attempts to access, a certain area, item, volume, or the like. The system 
10 may also be able to track partial removal of an item 16 (which can still be considered 
"removal" of the item 16), such as when a user tears off a sheet from a roll of paper, such 
as by tracking the number of rotations of the roll. 

[0075] Thus, as can be seen, various dispensers and. storage components (including the 
dispensers 30, 52, 62, 70, 80, 84, 94, 102, the smart hook dispenser, and others) can be 
utilized for to track items 16 that are removed from or added to the associated 
compartments 14/storage cabinet 12. Of course, the various dispensers can be sized and/or 

adjusted as desired to accommodate various different items 16 of varying sizes and shapes, 
providing scalability to the system 10. Thus, a "dispenser" as used herein, which can also 
include or take the form of a storage component, can take the form of a more traditional 
dispenser in which various items are trapped within a closed volume. However, it should 
be understood that a dispenser/storage component could also take the form of a flat board 

(as in the dispensers of Figs. 16-19), a compartment 14, or even a shelf or other surface 
upon which an item sits or is supported by. 
[0076] The various sensors/dispensers disclosed herein can provide qualitative, non-binary 
information relating to the dispensing/use of items 16. Thus, such sensors may be termed 

"smart" sensors, compared to, for example, presence/absence sensors which may provide 
count information but not necessarily qualitative information. Moreover, it should be 

understood that two or more dispensers/sensors can be used in combination with certain 
items 16 to provide greater accuracy and redundancy in the tracking of dispensed items. In 
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addition, it should be understood that any of a wide variety of other dispensers, with 

associated sensors for tracking the dispensing of items therefrom, can be utilized. 
[0077] In the embodiments shown in Figs. 1-4, cabinet 12 may be locked/secured, and a 
user may be able to reach into the cabinet to manually access the desired items 16. 
Flowever, if desired the system 10 can take the form of a walk-in "cabinet" 12, as shown in 
Fig. 20. In this case, the dispensers and sensors (including any and all of the dispensers 

and sensors described, shown and referenced above), with items 16 therein, are positioned 
within a generally closed/secured area or space 108, such as a room, closet, vehicle, 
shipping container or the like, with a door 111 to provide a person access therethrough and 
into the secure space 108. Each dispenser/item 1.6 is positioned within the room 108, and 

the user 110 may, in some cases, need to be identified/authenticated before the user 110 
can enter the room 108. In the illustrated embodiment, the system 10 includes a keypad 26 
to identify/authenticate the user 110, although any of the systems or methods outlined 
above for identification/authorization may be utilized. 
[0078] Once the user 110 enters the room, the user can take and/or return item from the 
dispensers/shelves, and sensors track the removal and/or return of items. This system 

allows for greatly increased volume of storage capacity compared to the storage cabinets 
12 shown in Figs. 1-4. 
[0079] The system 10 can also even further remove physical barriers to the 
dispensers/items 16, as shown in the embodiment of Fig. 21. In this case the "cabinet" 

12/system 10 may not include any physical barriers to the dispensers/items 16, and any 
user 110 may be able to simply walk up to the dispenser/items 1.6 stored on a shelf. In one 
case, a "virtual wall" 112 may be set up such that any individual 110 that crosses the virtual 
wall 112, or comes within sufficient proximity of the dispensers/items 16, is automatically 
identified and authenticated, or attempted to be identified and/or authenticated. 

[0080[ If the user 110 accesses, removes, attempts to access or remove items 16 for which 
the user is not authorized, the system 10 may sound an alarm, such as lights and/or sounds. 
The initial alarm may be more relative low level to provide initial warnings to the user 110. 
but may increase to higher levels should the unauthorized activity continue. The system 10 

may also be configured to notify the user 110 and/or an administrator of any unauthorized 
activity so that appropriate action can be taken. The system 10 may also be configured to 

sound appropriate alarms and/or send messages should a user fail to be identified or 
authenticated. The system 10 can also be configured to take and retain photographic or 
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video evidence of the unauthorized activity, and of the associated individual. In some 

cases, however, the identification/authorization system can be omitted, and the system 10 

may only track the dispensing/return of items and not necessarily the identify of the users. 

All of these activities and options, with respect to access, identification and authentication, 

or lack thereof, can also be applied to the various other cabinets, systems, dispensers and 

the like described elsewhere herein. 

[0081] As shown in Fig. 22, the system may utilize or take the form of a "cabinet" 12 or 

sub-assembly 114 which can be manually carried and utilizes and/or incorporates a 

plurality of sensors and dispensers, including those described above. In the illustrated 

example, the sub-assembly 114 takes the form of a tray 116 with various sensor, dispensers 

(dispensers 52 and 62 in the illustrated embodiment), and items 16 stored therein. The tray 

may 116 be sized to generally correspond to a particularly-sized shelf 118 such that the tray 

116 can entirely occupy an entire shelf 118 for storage or use. 

[0082] The sub-assembly 114 may include a controller 15 coupled thereto or incorporated 

therein. In the illustrated embodiment the controller 15 is a wireless controller and can 

communicate wirelessly with other sub-assemblies 114 and/or controllers 15. However, 

the sub-assembly 114 may also lack a separate controller 15, and/or be configured to be 

connected to other sub-assemblies 114/controllers 15 or other components by a wired or 

wireless connection. 

[0083] The subassembly 114/tray 116 provides a modular system in which a number of 

items 16, sensors and dispensers are carried on single subassembly 114/tray 116. In one 

case, each of the items 16/dispensers carried on the tray 116 are related and can be used for 

the same or related tasks. For example, in one case the subassembly 114/tray 116 stores 

items used in a paint booth, such as masking tape, cleaning compounds, a flashlight, 

polishing compound, spray paint, etc. The user may cany the subassembly 114/tray 116 to 

a work site and use the items 16. The use/consumption of items 16 can be tracked at the 

work site and/or when the subassembly 114/tray 116 is returned to its original/storage 

position. The use of such subassemblies 114/trays 11.6 also enables various subassemblies 

114/trays 116 to be swapped out as desired, to enable quick replacement of items 16, 

sensor and dispensers, etc. 

[0084] Each user may have his or her own subassembly 114/tray 116 which the user uses 

for his or her job, or alternately subassemblies 114/trays 116 may be commonly used and 

shared. In one case, the subassemblies 114/trays 116 may be configured to physically 
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mtcrlock with adjacent subassemblies 114/trays 116 to form an integial system. In tins 

case besides being physically coupled the controllers 15/sensor of the subassemblies 
114/trays 116 may also be operatively coupled to form a mesh-type network. 
[0085] The subassembly concept can be applied to even a single dispenser, item and/or 
sensor if desired. For example, the dispensers 62 of Fig. 11 are each operatively coupled to 
a single controller 15, and Figs. 5 and 6 illustrate the dispenser 30/sensor 46 operatively 
coupled to, or including, its own controller 15. Thus, each dispenser can be operatively 
coupled to its own controller 15, or various dispensers can share a controller 15. Each 

dispenser can be used separately and apart from a storage cabinet, and can be carried on-
site to a work location. 

[0086] It can therefore be seen that a storage component, as described and shown herein, 
can take the form of a cabinet 12 as shown in Figs. 1-4, any of the dispensers shown in 
Figs. 5-19, the room/walk-in cabinet 12 shown in Fig. 20, the shelf shown in Fig. 21. the 
tray 116 shown in Fig. 22, or various other forms. A storage component can also take the 
form of various subcomponents of such devices, such as an individual dispenser in a 
cabinet 12, or a compartment or shelf of a cabinet 1.2 which has sensors to track 

dispensing/return activities, or dispensers/compartments/shelves of the walk-in cabinet 12 
of Fig. 20, of shelf of Fig. 21 or of tray 116 of Fig. 22. In other words, a single larger 
storage component, such as a cabinet 12, room/walk-in cabinet 12, shelf, tray 116 or the 
like can itself store or receive other smaller storage components therein. 

]0087] Fig. 23 illustrates one embodiment of the basic workflow and operations of one 
embodiment of the storage system as disclosed herein. As shown at step 120 of Fig. 23, 
information relating to the items 16, such as their properties (including in at least some 
cases weight, cost, function, expected usage, shape, etc.), the number of items 16 in the 
storage component, the location of the items 16 in the storage component, etc, is entered. 

At step 122, the various users and their properties (such as identification, biometric or other 
identifiers, etc.) are stored in the identification system/database, and differing user types 
and access levels (such as types of projects the users may work on, specific project and/or 
items which the users can access, etc.) are stored. The item information, identification 

system/database and authentication database may be stored at a local controller 15, at the 
remote server 17, or elsewhere. At step 124, alert messages, critical inventory levels, and 
restock request information is entered into the system. 
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[0088] At step 1 26, users may log into the system and. unlock the cabinet, m the manner 
described above and shown in Figs. 1-4 and 20. Alternately, at step 128, users may be 
physically identified as the users approach the dispenser, as described above. Further 
alternately, as outlined above, the users may, in some cases, not be identified and/or 
authenticated. At step 130, the users carry out the desired steps to complete their 

transaction, such as taking items, returning or reclaiming items, conducting a cycle 
(inventory) count, etc. 

[0089] At step 132, the details of the transaction are tracked. At step 134, inventory levels 
within the dispenser, and/or within the system, arc monitored and tracked. As noted at step 

136, usage reports, inventory reports, and replenishment reports are made available. As 
noted at step 138, real-time consumption data may be sent to the remote server 17, and at 
step 140 alerts may be triggered when inventory falls below critical levels, when usage 
patterns changed unexpectedly, or when access rules are breached. As noted at step 142, 
the system 10 can be configured to order products, request restock, or other activities based 
upon data noted in the system 10. The system may be configured to take such actions 
automatically, or request human approval before proceeding. 

[0090] T hus it can be seen that the access/dispensing/replenishment operations provided 
by the system 10 disclosed herein presents an intuitive, easy to operate and relatively 
"frictionless" transaction system in which a user can simply approach the storage 

component storing the desired items 16, identify themselves (if necessary), access the 
storage components/dispensers, retrieve or add the desired items 16, re-secure the storage 
cabinet 12 (if necessary) and return to his or her work station. For dispensing operations, 
the user is not required to make pre-selections via a user interface and wait for the machine 
to dispense, as in many previous systems. 
[0091] Inventory can be replenished quickly and easily. The system 10 also requires less 

data entry, thereby improving the speed and efficiency of the user transaction without 
requiring extra effort on behalf of the user. Users are also given the opportunity to closely 

look at and interact with the items 16. This feature provides the user with more visibility of 
the items 16 and give the user more comfort in making their selections. 
[0092] In addition, the variable configuration of the dispensers allows more items 16 to be 
made available in less space, thereby providing greater item density and space savings. For 

example, helix dispensing coils in tradition vending-style machines require significant 
space and are difficult to arrange efficiently. The use of the dispensers, as disclosed herein, 
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allows items 16 to be placed directly therein and stacked closely and efficiently. Moreover, 

in traditional vending-style machines, each item must be modified for use with a helix coil, 
such as by the use of special packaging, or placing a hang-tag thereon. Thus the system 10 
disclosed herein reduces the use of special packaging, and enables easier refilling and 
dispensing of items 16. 
[0093] In some existing systems, items are tracked by attaching an RFID tag (or other 
sensor component) to each item and then tracking movement of the RFID tag. However, 
such a system requires that each individual item be tagged/modified (i.e. using an 
electronic tag such as an RFID tag) and monitoring each individual item 16. In contrast, 

the present system 10 can operate by effectively monitoring the space within the system, 
and does not require the use of any RFID tag, does not require that the items 16 be 
modified/tagged and operates independently of any sensor component (such as an RFID 

tag/antenna) secured to the item 16. Thus the system 10 can, in some cases, effectively 
monitor the actions of the user, instead of movement of the actual items, thereby resulting 
in a smooth, easy-to-implement tracking system. The system 10 thus may not directly 
track movement/dispensing of the items, but may instead track movement/dispensing of 

items by deductive reasoning. 
[0094] The system enables a company/operator to disperse a plurality of dispensers 
throughout the plant/floor of a company's operations, thereby pushing items 16 out so that 
they are physically closer to their users and point of use. This reduces or eliminates users 
having to leave their work areas to request materials from a tool crib or store room, and the 

user can instead easily obtain desired items 16 near their work space. The system can also 
aid during restocking of items or the return of items, and can send a signal or an output 
when an item is returned/stocked in the incorrect position. The system 10 may also be able 
to track the return of items 16 to positions other than their original storage positions (i.e. 

placement in other similar dispensers, placement on another position on the "sensor board" 
dispenser 102, or by motion sensor tracking etc.) 
[0095] Since each of the dispensers is connected to the controller 15, the identification of 
each item taken or added by a user, as well as the quantity/volume/weight of each item, can 

be tracked by the controller and/or by the system's software, which may be remotely 
hosted. The controller can then forward the identity and count of items to the server 17, 

along with the identity of the user, the time of dispensing/replenishment, and other 
pertinent details. The server 17 can thereby consolidate inventory from all dispensers for a 

-20-



WO 2012/078864 PCT/US2011/063940 

jjnijviiia.1 ucmpcuiy, oi all inventory tor that company or location, track usage patterns, etc. 

such that the inventory can be tracked and replenishment of supplies can be ordered as 

necessary, providing automated and easy-to-manage inventory management. 

[0096] The system 10 also enables automated work flow of generating and sending item 

ordering requests to a supplier or distributor, and eliminates manual checking of inventory 

levels. 3n addition, the system 10 can eliminate additional human resources needed to 

monitor a tool crib or store room and thereby help to reduce human generated errors. The 

system 10 enables usage reports to be generated to track usage by particular users, groups 

of users, timing of work requests, etc. to improve efficiency and reduce waste and 

redundancy. The data can then be used by suppliers and user companies to analyze and 

predict production levels and market trends. The system 10 thereby enables lean 

manufacturing and lean logistics practices. 

[0097] The system 10 can also be configured to track use of items on a project-by-projcct 

basis. Thus, for example, each user may be required to enter a project identification, such 

as a project number, for each dispensing/use activity. Alternately, or in addition, the 

system 10 may be configured to assign all of a user's dispensing/use activity to a certain 

project during certain time periods, be able to automatically assign a user's activities to a 

particular project based upon programmed logic. In this manner, resource usage can be 

tied to a project for tracking efficiencies, cost allocation, billing, or other purposes. 

[0098] The controllers 15 can be connected to each other, and/or to the remote server 17 

by any variety of means. In one embodiment, each dispenser/storage cabinet 12/controller 

15 is directly connected to the Internet to thereby upload dispensing and other data to the 

other controllers 15 and/or server 17 via the Internet. Each authorized user (i.e. company 

administrator) can then access information relating to the dispensing operations of the 

system 10 owned, controlled, or possessed by that company, such as by use of a web 

browser. Furthermore, rather than having each system be connected to the Internet, a 

plurality of local storage cabinets 12/dispensers may be coupled to a single controller 15 

which is, in turn, coupled to the Internet. Each of the local dispensers/storage 

cabinets/storage components (and their controllers) can be connected to each other, a local 

controller 15 and/or the remote server 17 by a wired connection, wireless connections or 

the like, including Ethernet, Zigbee, Wi-Fi, cellular, or other network or communication 

protocols. 
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[0099] The system 10 and dispensers/storage components can be used to store and track 

the removal/dispensing of any of a wide variety of items 16 having a variety of shapes, 
structures and configurations, and can be used in a variety of industries, including metal 
working, machine shops, maintenance areas, process industries, mining, transportation, 
laboratories, utilities, healthcare and medical, construction, automotive, manufacturing, 
refineries, food and chemical processing plants, aerospace and aircraft maintenance, 
railroads and transportation, retail, restaurants, and nearly any other industry sector that 
involves logistics and supply chain management. The system 10/dispensers can also be 

utilized in mobile environments, such as trucks or vans (i.e. for service departments), 
railroads, airplanes, or on mobile carts or trays, etc. The system 10 can be utilized to track 
both inventory and assets. 

[001.00] The controller 15, server 17 and other similar devices described herein can take 
the form of controllers, processors, computers, computer components and elements of a 
computer, such as hardware, firmware, virtualized hardware and firmware, a combination 
thereof, or software in execution. The controller 15, server 17 or other similar devices can 
run software thereon to carry out the desired function. "Software" in this case means one 

or more computer readable and/or executable instructions that cause a computer, personal 

electronic device or other electronic device to perform functions, actions and/or behave in a 
desired manner. The instructions may be embodied in various forms such as routines, 
algorithms, modules, methods, threads, and/or programs. Software may also be 
implemented in a variety of executable and/or loadable forms including, but not limited to, 

stand-alone programs, function calls (local and/or remote), servelets, applets, instructions 
stored in a memory, part of an operating system or browser, bytecode, interpreted scripts 
and the like. It should be appreciated that the computer readable and/or executable 
instructions can be located in one computer or the like and/or distributed between two or 

more communicating, co-operating, and/or parallel processing computers or the like and 

thus can be loaded and/or executed in serial, parallel, massively parallel and other manners. 
It should also be appreciated that the form of software may be dependent on various 
factors, such as the requirements of a desired application, the environment in which it runs, 

and/or the desires of a particular designer/programmer. The software may be stored in a 
tangible medium, and/or on a computer readable storage medium or memory device. 
[00101] Although the invention is shown and described with respect to certain 

embodiments, it should be clear that modifications will occur to those skilled in the art 
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upon reading and understanding the specification, and the present invention includes all 

such modifications. 
[00102] What is claimed is: 
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Claims: 

1. An access and storage system comprising: 

a storage component configured to store an item therein or thereon, wherein 

said item is storable in more than one of a plurality of storage positions, wherein said 

storage component is configured to provide a user direct manual access to said item in said 

storage position; and 

a sensor system configured to track at least one of a user's removal of said 

item from an associated storage position or replacement of said item to the associated 

storage position, wherein said sensor system operates independently of any sensor 

component secured to said item, wherein the system is configured such that said item 

resides in its storage position prior to said user identifying the item or attempting to access 

the item until such time that said user directly manually accesses said item in its storage 

position. 

2. The system of claim 1 wherein said storage component is configured to store a 

plurality of items therein or thereon in an associated storage position, wherein said storage 

component is configured to provide said user direct manual access to each of said items in 

their associated storage position, and wherein said sensor system configured to track at 

least one of said user's removal of at least one of said items from the associated storage 

position or replacement of at least one of said items to the associated storage position, 

wherein said sensor system operates independently of any sensor component secured to any 

of said items. 

3. The system of claim 2 further comprising an identification system for 

identifying said user and an authorization database operatively coupled to said 

identification system for tracking which of said items a particular identified user is 

authorized to access. 

4. The system of claim 3 wherein said storage component is configured to provide 

said user direct manual access to any of said items only after said user is identified by said 

identification system. 



5. The system of claim 4 wherein said storage component is configured to block 

direct manual access to said items to a user who is not identified by said identification 

system. 

6. The system of claim 3 wherein said storage component is configured to provide 

said user direct manual access only to said items said user is authorized to access as 

determined by said authorization database. 

7. The system of claim 3 wherein said storage component includes at least one 

secure storage area which is not directly manually accessible to a user who is not granted 

access thereto. 

8. The system of claim 7 wherein said secure storage area defines an inner volume, 

and wherein the secure storage area is movable between a closed state in which a user is 

generally prevented from accessing any items in said inner volume and an open state in 

which a user is able to directly manually access to items in said inner volume, and wherein 

the system is configured such that the secure storage area is locked in said closed state until 

said identification system identifies a user that is authorized to access an item in said secure 

storage area, at which time said secure storage area is unlocked to enable said secure 

storage area to move to said open state. 

9. The system of claim 8 wherein said secure storage area includes a door or 

drawer which is movable between an open position and a closed position, and wherein the 

position of said door or drawer corresponds to the state of the secure storage area. 

10. The system of claim 3 wherein said system is configured to prevent removal of 

an item by a user not authorized to remove such item. 

11. The system of claim 3 wherein said system is configured to initiate a notice 

upon removal or attempted removal of an item by a user not authorized to remove such 

item. 

12. The system of claim 3 further comprising a controller, and wherein said 

controller is operatively coupled to said identification system, said authorization database 

and said sensor system. 

-25-



13. The system of claim 12 wherein said controller is configured to record the 

identity of each item accessed or attempted to be accessed by each identified user. 

14. The system of claim 3 wherein said identification system is configured to 

identify each user by an identification token carried by said user, or by biometric 

information, or by information provided by said user. 

15. The system of claim 3 wherein said identification system is configured to 

automatically identify each user without any affirmative action by each user. 

16. The system of claim 2 further comprising a controller operatively coupled to 

said sensor system, and wherein said controller is configured to track levels of inventory of 

said items in said system. 

17. The system of claim 2 further comprising a controller operatively coupled to 

said sensor system, and wherein said controller is configured to provide access, to an 

administrator, of levels of inventory of said items in said system and a history of user 

actions with respect to said system. 

18. The system of claim 2 further comprising said items, each item being 

positioned in its associated storage position. 

19. The system of claim 18 wherein each item is manually removable from said 

storage component. 

20. The system of claim 2 further comprising an identification system for 

identifying a user, wherein the system is configured such each particular item desired to be 

accessed does not change position from a time said identification system identifies said 

user until a time said user directly manually accesses said particular item. 

21. The system of claim 1 wherein said item does not reside on a helical coil or a 

dispensing arm when in its storage position. 

22. The system of claim 1 wherein said sensor system utilizes only sensors other 

than RFID sensors. 
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23. The system of claim 1 wherein said sensor system does not directly measure 

the movement of said item. 

24. The system of claim 1 wherein said sensor system deductively determines the 

removal or replacement of said item from or to its storage position. 

25. The system of claim 1 wherein said sensor system includes a plurality of 

sensors configured to track said user's accessing of or replacement of said item. 

26. The system of claim 1 wherein said storage component takes the form of a 

dispenser configured to dispense a plurality of items of only a single type, and wherein said 

sensor system is configured to track removal of any items from said dispenser. 

27. The system of claim 26 wherein the system further comprises an identification 

system for identifying a user, and wherein the dispenser is positioned in a secured area, and 

wherein the system is configured to provide a user direct manual access to said dispenser 

only after said user is identified by said identification system. 

28. The system of claim 1 wherein said storage component is positioned in a 

manually carryable tray, along with a plurality of other storage components. 

29. The system of claim 1 wherein said storage component takes the form of 

manually carryable tray, said tray storing or receiving a plurality of dispensers therein, each 

dispenser storing a plurality of items therein in their storage positions for removal 

therefrom by a user. 

30. The system of claim 29 wherein said sensor system is configured to track at 

least one of said user's removal of items from each dispenser or return of items to each 

dispenser. 

31. The system of claim 1 wherein said storage component takes to form of a 

storage cabinet, said storage cabinet defining a plurality of secure storage areas which can 

be manually accessed, each secure storage area having a dispenser positioned therein, each 

dispenser storing a plurality of items therein for removal therefrom by a user. 
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32. The system of claim 31 wherein said sensor system is configured to track at 

least one of a user's removal of items from each, dispenser or return of items to each, 

dispenser. 

33. The system of claim 1 wherein said storage component is positioned within a 

secure walk-in area, and wherein the system is configured to prevent unauthorized users 

from entering the secure walk-in area. 

34. The system of claim 33 wherein said storage component includes a plurality a 

shelves, each shelf having a dispenser positioned thereon, each dispenser storing a plurality 

of items therein for removal therefrom by a user, wherein said sensor system is configured 

to track at least one of a user's removal of items from each dispenser or return of items to 

each dispenser. 

35. The system of claim 1 wherein said storage component includes at least one 

wall and a door through which a user can pass, said wall defining a secure walk-in area into 

which a user can enter, wherein a plurality of dispensers are positioned in said secure walk-

in area, each dispenser storing a plurality of items therein for removal therefrom by a user, 

wherein said sensor system is configured to track at least one of a user's removal of items 

from each dispenser or return of items to each dispenser. 

36. The system of claim 1 further comprising an identification system for 

identifying a user, and wherein said storage component is positioned within a walk-in area, 

and wherein the identification system is configured to identify a user who enters into the 

walk-in area. 

37. The system of claim 1 wherein said sensor system include motion tracking 

sensors configured to track user's motions when accessing said item. 

38. The system of claim 1 wherein said storage component includes an outer casing 

with an aperture, said storage component receiving a plurality of items therein, and wherein 

said aperture is configured such that items can be removed from said storage component 

therethrough, and wherein said aperture is sized such that only one item can be removed 

from said storage component at a time. 



39. The system of claim 38 wherein said sensor system is configxired to track the 

dispensing of each item through said aperture. 

40. The system of claim 1 wherein said storage component includes a first part and 

a second part movable relative to said first part, and wherein said sensor system includes a 

distance-based sensor which can determine the distance of said second part relative to said 

first part, and wherein said system is configured to detect a change in distance between said 

second part and said first part so that said user's removal of said item from the associated 

storage position or replacement of said item to the associated storage position can be 

determined. 

41. The system of claim 40 wherein said system is configured to determine the 

number of units of said item that have been removed or returned based upon said difference 

in distance. 

42. The system of claim 1 wherein said sensor system includes a presence sensor 

which can detect the presence or absence of said item at said storage position, and wherein 

said item is directly manually removable from said storage position. 

43. The system of claim 1 wherein said item is directly manually replaceable to 

said storage position. 

44. The system of claim 1 wherein said sensor system includes a weight sensor 

configured to detect the weight of said item at said storage position. 

45. The system of claim 44 wherein said system is configured to determine a 

difference in weight so that a user's removal of said item from the associated storage 

position or replacement of said item to the associated storage position can be determined. 

46. The system of claim 45 wherein said system is configured to determine the 

number of units of said item that have been removed or returned based upon said difference 

in weight. 
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47. The system of claim 1 wherein said storage component includes a helical coil or 

dispensing arm, and wherein said sensor system includes a sensor configured to determine 

when said item has be removed from or dispensed from said helical coil or dispensing arm. 

48. The system of claim 1 wherein said removal of said item includes removal of 

only a part of said item. 

49. A method for operating an access and storage system comprising: 

providing a storage component storing items therein or thereon, each item 

being stored in an associated storage position and being storable in more than one of a 

plurality of associated storage positions, wherein said storage component provides a user 

direct manual access to at least some of said items in their storage positions, wherein the 

storage component includes a sensor system configured to operate independently of any 

sensor component secured to the items, and wherein the system is configured such that 

each item resides in its associated storage position prior to said user identifying the item or 

attempting to access the item until such time that said user directly manually accesses said 

accessed item in its storage position; and 

tracking, via the sensor system, at least one of a user's removal of items 

from one of the plurality of storage position or replacement of items to the one of the 

plurality of storage position. 

50. An access and storage system for use with a plurality of items comprising: 

a plurality of sensors configured to track a user's accessing of each of a 

plurality of identical items; 

an identification system for identifying said user, wherein the system is 

configured such that each particular item to be accessed does not change position from a 

time said identification system identifies said user until a time said user directly manually 

accesses said particular item; 

a storage component storing each of said plurality of items therein or 

thereon in an associated storage position, wherein said storage component is configured to 

provide said user direct manual access to said items in said storage positions, which direct 

manual access is trackable by said sensor system; and 

a controller operatively coupled to said plurality of sensors, wherein said 

controller is configured to track levels of inventory of said identical items in said system. 



51. The system of claim 1 further comprising an identification system for 

identifying said user, and wherein said storage component is configured such that said item 

does not change position from a time said identification system identifies said user until a 

time said user directly manually accesses said item. 

52. The system of claim 1 wherein the system is configured such that said item 

does not change position relative to any part of said storage component prior to said user 

identifying the item or attempting to access the item until such time that said user directly 

manually accesses said item in its storage position. 

53. The system of claim 50 wherein said controller is configured to track the 

number of each of said identical items stored in the system. 
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