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(57) Abstract: The present disclosure relates to a workstation and a technique to automatically configure the workstation. The work-
station can be used to perform various tasks including but not limited to medication delivery, collection of medical records, patient care,
manufacturing operations, and others. The workstation can be configured by the user depending on the tasks to be performed using
the workstation. Various sensors (e.g., hall effect sensors, optical sensors, or the like) can be coupled to the workstation, and sensor
operators (e.g., magnets, color coded strips, or the like) can be coupled to the modules. By aligning sensor operators with sensors when

modules are coupled to the workstation, a configuration (e.g., size, shape,

location, or the like) of modules can be automatically detected

by the workstation controller. The controller of the workstation can then adapt to perform certain tasks (e.g., lock/unlock drawers, or

the like) depending on the detected configuration of modules.
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CONFIGURATION TECHNIQUES FOR AN APPLIANCE
WITH CHANGEABLE COMPONENTS

CLAIM OF PRIORITY

This patent application claims the benefit of priority of Ergun, et al. U.S.

W

Provisional Patent Application Serial Number 62/914,216, entitled
“CONFIGURATION TECHNIQUES FOR AN APPLIANCE WITH
CHANGFEABLE COMPONENTS” filed on October 11, 2019 (Attorney Docket
No 5983.449PRV), which 1s hereby incorporated by reference herein in its
entirety.
10

TECHNICAL FIELD
This document pertains generally, but not by way of hmitation, o

modular construction and operation of apphiances.

15 BACKGROUND
Appliances can be freestanding {e.g., cabinets supported by afloorora
tesk). coupled to a structure {e.g., cabinets coupled to a wall), or mobile (a.g.,
workstations coupled to a wheeled base). Appliances can be used to accomplish
one or more tasks {e.g., medication delivery, collection of electronic medical
20 records, patient care, manufacturing operations, or the like). Various external
components {e.g., drawers, bins, batieries, scanners, wipes containers,
computers, or the like} can be coupled to the apphiance depending on the task

they will perform.

25 BRIEF BDESCRIPTION OF THE DRAWINGS
The following drawings are Hustrative of particular non-himiting
example configurations of the present invention and therefore do not linit the
scope of the invention. The drawings are not to scale and are intendad for use in
conjunction with the explanations in the following detailed description. Example
30 configurations of the present invention will hereinafter be described in
conjunction with the appended drawings. The drawings illustrate generally, by

1
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way of example, but not by way of limutation, various configurations discussed
in the present docurnent.
Figure 1A illustrates a perspective view of a cabinet with changeable
drawers, according to an example configuration of the present subject maiter.
5 Figure 1B illustrates a side view of a mobile workstation, according to an
exarnple configuration of the present disclosure.
Figure 2 illustrates a rear cutaway view of the mobile workstation of
Figure 1B, according to an example configuration of the present disclosure.
Figure 3 illustrates a side cutaway view of the computer storage
10 compartment of the mobile workstation of Figure 18, according to an example
configuration of the present disclosure
Figure 4 tllustrates the central control unit of the mobile workstation of
Figure 1B, according to an example configuration of the present disclosure.
Figure 5 illustrates a cross-sectional view of a sub-assembly of the

15 mobile workstation of Figure 1B, according to an example configuration of the
present disclosure,

Figure 6 illustrates a bottom perspective view of the sub-assembly of
Figure 3, according to an example configuration of the present disclosure.
Figure 7 tHustrates a top view of the sub-assersbly of Figure 5, according

20 to an exarmple configuration of the present disclosure.

Figure 8 illustrates the top view of the cable storage box, according to an
example configuration of the present disclosure.

Figure 9 iHustrales the perspective view of the cable storage box of
Figure 8, according to an example configuration of the present disclosure.

25 Figure 10 illustrates an exploded view of a moving bracket and a cable

storage box, according to an example configuration of the present disclosure.

Figure 11 dlustrates the top view of the sub-assembly of the cable storage
box and the support structure, according 1o an example configuration of the
present disclosure.

30 Figure 12 illustrates cutaway perspectlive view of the sub assembly of the
cable storage box and the support structure of Figure 11, according to an
example configuration of the present disclosure,

Figure 13A tllustrates a top view of the cable storage box, according to
an exarple configuration of the present disclosure.

~
L
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Figure 138 illustraies a top view of the drawer housing, according to an
example configuration of the present disclosure.

Figure 14 illustrates the coupling between the cable storage box of Figure
13 A and the drawer housing of Figure 13B, according to an example
configuration of the present disclosure.

Figure 15 dlustrates a close-up view of the connection between the cable
storage box of Figure 13A and the drawer housing of Figure 13B, according o
an example configuration of the present disclosure.

Figure 164 illusirates a perspective view of the drawer housing,
according to an example configuration of the present disclosure,

Figure 16B illustrates a botiom perspective view of the drawer housing,
according (o an example configuration of the present disclosure.

Figure 17 dlustrates a top view of the drawer housing, according to an
example configuration of the present disclosure.

Figure 18 illustrates a cross-sectional view of the coupling between the
drawer housing and the computer storage compartment, according to an example
configuration of the present disclosure.

Figure 19 iliustrates two drawer housings coupled in stacked
configuration, according to an example configuration of the present disclosure.

Figure 20A illustrates a cross-sectional view of the coupling between two
drawer housings of Figure 19, according to an example configuration of the
present disclosure.

Figure 20B illustrates a cross-sectional view of the connection assembly
of a drawer housing, according to an exaruple configuration of the present
disclosure.

Figure 21 illustrates a drawer housing with four single-siall drawers,
according to an example configuration of the present disclosure.

Figure 22 illustrates a drawer housing with one single-stall drawer,
according to an example configuration of the present disclosure.

Figure 23 illustrates a close-up view of the drawer lock assembly,
according to an example configuration of the present disclosure.

Figure 24 illustrates a perspective view of a solenoid mounting assembly,

according to an example configuration of the present disclosure.
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Figure 25 illustrates a perspective view of a laich, according to an
example configuration of the present disclosure.

Figure 26 illustrates front perspective views of a single-stall drawer,
according to an example configuration of the present disclosure.

S Figure 27 llustrates a cross-sectional view of the coupling between the
latch and the solenoid, according to an exarple configuration of the present
disclosure.

Figure 28 illustrates a perspective view of the drawer lock assembly,
according to an example configuration of the present disclosure.

10 Figure 29 illustrates a close-up partial perspective view of the drawer
fock assembly of Figure 28, according {0 an example configuration of the present
disclosure.

Figure 30 dlustrates a perspective view of a drawer lock assembly,
according to an example configuration of the present disclosure.

15 Figure 31 illustrates a perspective view of a drawer fock assembly,
according to an example configuration of the present disclosure.

Figure 32 illustrates a perspective view of the latch and the drawer
controller, according to an example configuration of the present disclosure.

Figure 33 illustrates a perspective view of the manual release bracket and

20 the drawer controller, according to an example configuration of the present
disclosure.

Figure 34 illustrates a partial perspective view of the manual release
bracket of Figure 33, according to an example configuration of the present
disclosure.

25 Figure 35 illustrates a partial perspective view of a manual release
bracket, according to an example configuration of the present disclosure.

Figure 36 dlustrates a perspective view of a quad-stall drawer as insertex
into the drawer housing, according to an example configuration of the present
disclosure.

30 Figure 37 illustraies a perspective view of two dual-stall drawers as
imserted mnto the drawer housing, according to an exarple configuration of the
present disclosure.

Figure 38 illustrates two drawer housings coupled in stacked
configuration, according to an example configuration of the present disclosure.

4
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Figure 39 illustrates two drawer housings coupled in stacked
configuration, according to an example configuration of the present disclosure.

Figure 40 illustrates two drawer housings coupled in stacked
configuration, according 1o an example configuration of the present disclosure.

Figure 41 illustrates two drawer housings coupled in stacked
configuration, according to an example configuration of the present disclosure.

Figure 42 illustrates a block diagram representation of the dynamic
addressing method, according to an example configuration of the present
disclosure.

Figure 43 A illustrates a block diagram of a single-stall drawer with a
magnet, according to an example configuration of the present disclosure.

Figure 43B illustrates a block diagram of a dual-stall drawer with
magnets, according to an example configuration of the present disclosure.

Figure 43C illustrates a block diagram of a dual stall/tall drawer with
magnets, according to an example configuration of the present disclosure.

Figure 43D illusirates a block diagram of a quad stall drawer with
magnets, according to an example configuration of the present disclosure.

Figure 43E illusirates a block diagram of a quad stall/tall drawer with
magnets, according to an example configuration of the present disclosure.

Figure 44A illustrates a block diagram representing the overlap between
drawer controlier and four single-stall drawers, according to an example
contfiguration of the present disclosure.

Figure 44B llustraies a block diagram representing the overlap between
drawer controller and two single-stall, and one dual-stall drawers, according to
an example configuration of the present disclosure,

Figure 44C illustrates a block diagram representing the overlap between
drawer controller and two single-stall, and one dual-stall drawers, according to
an example configuration of the present disclosure.

Figure 445 illustrates a block diagram representing the overlap between
drawer controller and two single-stall, and one dual-stall drawers, according to
an example configuration of the present disclosure.

Figure 44F illustrates a block diagram representing the overlap between
drawer coniroller and two dual-stall drawers, according to an example

configuration of the present disclosure.

W
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Figure 44F illustrates a block diagram representing the overlap between
drawer controller and one quad-stall drawer, according fo an example
configuration of the present disclosure.

Figure 44G illustrates a block diagram representing the overlap between

S drawer controller and two dual-stall/tall drawers, according to an example
configuration of the present disclosure.

Figure 44H illustrates a block diagram representing the overlap between
drawer controller and one quad-stall/tall drawer, according to an example
configuration of the present disclosure.

10 Figure 45 A illustrates a top view of drawer controlier and four single-
stall drawers, and alignment between sensors and magnets, according o an
example configuration of the present disclosure,

Figure 43B illustrates a top view of drawer controller and two dual-stall
drawers, and alignment between sensors and magnets, according to an example

15 configuration of the present disclosure.

Figure 45C llustraies a top view of drawer controller and a guad-siall
drawer, and alignment between sensors and magnets, according to an example
configuration of the present disclosure.

Figure 46 illustrates a block diagram of drawer detection system,

20 according to an example configuration of the present disclosure.

OVERVIEW
This disclosure relates to an appliance and a method to automatically
25  detect a configuration of the appliance. The appliance can be in vanous shapes
and forms including, but not limited to, a workstation, a fumniture, a cabinet, a
computing cart, a charging station, or the like. The appliance can be used to
perform various tasks including, but not limited to, medication delivery,
collection of electronic medical records, patient care, manufacturing operations,
30 and others. The appliance can be configured and reconfigured by addimg or
removing components depending on the task to be performed by the appliance.
These changeable components {e.g , modules) can include, bt not limited 1o,
drawers, bins, document holders, batteries, computers, and others. Various
sensors (e.g., an optical sensors, a hall effect sensor, a potentiometer, an

6
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accelerometer, a proximity sensor, a pressure sensor, a temperature sensor, an IR
sensor, 4 motion detector, a force sensor, a contact sensor, a current Sensor, or
the like) can be coupled to the appliance, and matching sensor operators (e.g.,
magnets, color coded strips, or the like) can be coupled 1o the modules. Sensor
5 operators can be uniquely arranged to represent various types and configurations

of modules (e.g., different size and location of drawers, or the like). By aligning
sensor operators with sensors when modules are coupled to the appliance, tvpe,
contfiguration, and location of various moduies can be automatically detecied by
the controller of the apphiance. The controller of the appliance can then adapt to

10 perform certain tasks (e.g., lock/unlock different size and shape drawers, or the

like) depending on the detected configuration of modules.

DETAILED DESCRIPTION
The following detailed description is illustrative in nature and is not
15  mtended to limit the scope, applicability, or configuration of the mvention in any
way. Rather, the following description provides some practical Hustrations for
implementing various configurations of the present invention. Examples of
constructions, materials, dimensions, and manufaciuring processes are provided
for selected elements, and all other elements employ that which is known o
20 those of ordimary skill in the field of the invention. Those skilled in the art will
recognize that many of the noted examples have a variety of suitable
alternatives.
This disclosure describes the construction of an appliance (e.g., a cabinet
40, a mobile workstation 100, or the like) in Figures 1-12 according to some
25  example configurations of the current disclosure.
The appliance (e.g., the cabinet 40 of Figure 1A, the workstation 100 of
Figure 1B, or the like) can include one or more modules (e.g., drawer housings
60 of Figure 1A, or drawer housings 160 of Figure 1B, or the like). This
disclosure describes the construction and coupling of one or more drawer
30 housings 160 to the workstation 100 in Figures 13-20 according to some
example configurations of the current disclosure.
One or more drawers can be contained inside the one or more drawer

housings 160. Vartous drawer configurations are described i Figures 36-41.
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Operation and control of the drawers according to dvnamic addressing
method 1s described m Figure 42.

The drawer housing can further include a lock assembly 220. This
disclosure describes the construction and operation of the lock assembly 220 in

5 Figures 22-31.

Thas disclosure also describes various techniques to automatically
deternmine a configuration {e.g., size, location, or the like) of the drawers in
Figures 32-35 and in Figures 43-45.

Figure 1A shows a perspective view of a cabinet 40. The cabinet 40 can

10 include a frame 41. An upper surface 50 and a lower surface 52 opposite the
upper surface 50 can be coupled to the frame 41. The cabinet 40 can further
mnclude a left-side wall 54, a nght-side wall 35 and a rear wall 36. A left door 46
and a right door 48 can be built into the front side 42 of the cabinet. The upper
surface 50, the lower surface 52, the left-side wall 34, the nght-side wall 53, the

15 rear wall 536, and lefi door 46 and the right door 48 can form an enclosure of the
cabinet 40. The left door 46 and the right door 48 can be in an open
configuration or in a closed configuration. In the open configuration of the left
46 and right 48 doors as illustrated in Figure 1A, various modules {e.g., drawer
housings 60, or the like) can be mserted into the enclosure of the cabinet 40. In

20 the closed configuration (not shown), modules can be securely contained m the
enclosure of the cabinet 40. In some example configurations, a lock (not shown
in Figure 1 A) can be coupled to the lefi door 46 and the right door 48 to prevent
them {from opening. In some example configurations, the one or more drawers in
various sizes and shapes {(e.g., a small drawer 65, a large drawer 67, or the like)

25  can be iserted into the drawer housing 60,

Figure 1B shows a side view of an example of a mobile workstation 100,
The mobile workstation 100 can include a wheeled base 110, and a support
structure 120 (e g.. a fixed-height riser, or a telescoping riser, or the like) can be
coupled io the wheeled base 110. A moving bracket (not shown in Figure 1B}

30 can be shdably engaged with the support structure 120. A head umt assembly
130 and a cable storage box 140 can be coupled to the roving bracket n some
example configurations. The cable storage box 140 can retain one or more cables

and power connectors (e.g., a power outlet strip). In some example
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configurations, the mobile workstation 100 can include a handle 105 to facilitate
transporiation of the workstation 100,

A counterbalance mechanism 115 (shown in Figure 2} can be coupled
to the support structure 120 and can be coupled to the moving bracket. As

S described herein, the counterbalance mechanism 115 can provide height

adjustment for the moving bracket. The distance between the wheeled base 110,
and the head unit assembly 130 can be selectively adjusted by franslating the
moving bracket with respect to the wheeled base along a portion of the support
structure 120.

10 The head unit assembly 130 can include a worksurface 131 and a
computer storage compartment 132, For instance, the computer storage
compartment 132 can be located beneath the worksurface 131, Additionally, a
kevboard fray 133 can be located below the computer storage compartment 132,
A kevhoard tray arm assembly 127 can be coupled to the head unit assembly

15 130, and to the keyboard tray 133. The kevboard tray arm assembly 127 can
provide some articulation for the keyboard tray 133 relative to the worksurface
131.

In some example configurations, the mobile workstation 100 of Figure
iB can further mclude a drawer housing 160, The one or more drawers can be

20 located mside the drawer housing to store items, e g., medicine or other medical
equipment. In some configurations, the one or more drawers can be locked
inside the drawer housing 160 to secure various items contained mside the one or
more drawers.

A display mount assembly 150 can be coupled to the mobile

25  workstation 100. For instance, the display mount assembly 150 can be located
above the worksurface 131, The display mount assembly 150 can include a
displav mount 153, a display arm assembly 151 and a display mounting riser
152 The display mounting riser 152 can be coupled to the head unit 130. The
display arm assembly 151 can be coupled to the display mounting riser 152 and

30 to the display mount 153, The display arm assembly 151 can provide some
articulation for the display mount 153 relative to the display mounting riser 152
A display (not shown in Figure 1B) can be coupled to the display mount 153 to

position the display above the worksurface 131, In some examples, the display
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mounting riser 152 can provide height adjustment for the display relative to the
worksurface 131
The mobile workstation 100 of Figure 1B can further include a power
system 170. The power system 170 of the mobile workstation 100 can include a
S resident battery 180, e.g., focated inside a housing 175 coupled (o the base 110,
A power module housing 171 and a battery connection housing 172 can be
coupled to a rear side of the support structure 120, A power module 174 can be
located inside the power module housing 171, e.g., inside a vertical portion of
the power module housing 171, A replaceable battery 178 can be removably

10 coupled to the battery connection housing 172,

The power module 174 can include an AC/DC power supply, an
mnverter, a battery charging circuit, and a controller {none of which are shown in
Figure 1B), such as shown in conunonly assigned U.S. Patent Application No.
16/290,831 to Harzzard et al. and fitled “POWER SYSTEM FOR MOBILE

15 WORKSTATION,” filed on March 1, 2019 and herein incorporated by reference
in its entirety. The controller can be in elecirical communication with the
resident battery 180 and replaceable battery 178 to provide electrical power for
the electronic components (e.g., compuier, display, among other things) coupled
to the mobile workstation 100 according to a pre-defined logic.

20 Figure 2 is a partial rear cutaway view of the mobhile workstation 100 of
Figure IB. As seen in Figure 2, the support structure 120 can include a
counterbalance mechanism 115 having a spring 190 (e.g., an extension spring, or
compression spring), and a cam/wheel assernbly 192, The counterbalance
mechanism 115 can be operatively coupled to the support structure 120 and to

25  the moving bracket (not shown in Figure 2), and can provide a counterbalance
1ift force for at least a portion of the {otal weight of various componenis coupled
to the head unit assembly 130 (e.g., head unit assembly 130, display mounting
assembly 150, display, kevboard, drawer housing 160, drawers and their content,
other medical equipment located on the worksurface 131, and the like)

30 throughout the height adjustment.

In the example shown in Figure 2, a cotled power cord 194 can be
tocated inside the support structure 120, One end of the coiled power cord 194
can be coupled to the power module 174 and the other end of the coiled power
cord 194 can be coupled to an outlet strip, e.g., located mside the head unit

10
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assembly 130. The cotled power cord 194 can expand and contract during the
height adjustment of the head unit 130 and can provide power to various
electronic devices elactrically coupled to the head unit assembly 130, e g.,
computing devices and electronic dispiays.

3 Figures 3 is a side view of the computer storage compariment 132 of
the mobile workstation 100 of Figure 1B. The coraputer siorage compartment
132 can be an enclosed space to store and secure electronic components
including (but not limited to) a computer, one or more cables, a charger, a power
brick, and others. The computer storage compartment 132 can include a lower

10 surface 135, a front wall 136, arear wall 137, and a right and a left side walls
connecting the front 136 and rear 137 walls. The front wall, the rear wall, the
right-side wall, and the left-side wall exiend from the lower surface 1351
transverse direction. The worksurface 131 can be removably coupled to the
upper end of the computer storage compartment 132, in some example

15 configurations, the computer storage compartment 132 can include a lock (not
shown in Figure 3). The lock can selectively engage with or disengage from the
worksurface 131 When it 1s engaged, the lock can prevent the worksurface 131
to be removed from the computer storage compartment 132

in some example configurations, the lower surface 1335 of the computer

20 storage compartment 132 can include a recessed section 138 proximate the rear
wall 137. The lower end of the recessed section 138 can include a bottom surface
134. The bottom surface 134 can include one or more features to couple the
computer storage compartment {32 to the mobile workstation 100 as discussed
below in this disclosure.

25 The bottom surface 134 can include an opening 123, The opening 123
can align with the cable storage box 140, and it can provide a cable routing
chanmel between the cables stored inside the cable storage box 140 and various
electronic equipment located inside the computer storage compartment 132, The
bottom surface 134 can further include one or more recesses 124 as illustrated in

30 Figure 7. The one or more recesses 124 can align with one or more connectors
{e.g.. afirst mechanical connector 222 and a second mechanical connector 224
of Figure 16A) located on the drawer housing 160 when the drawer housing 160

is coupled to the workstation 100,

i
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A control unit housing 128 can be coupled to the front wall 136 of the
computer storage compartment 132, In some exarple configurations, the control
unit housing 128 can be formed as an integral part of the computer storage
compartment 132. A central control unit 125 can be located inside the control

S umtt housing 128 as shown in Figures 3-4 according to an example configuration
of the current disclosure. The central control unit 125 can perform various
workstation functions including (but not limited 1o} work surface height
adjustment, battery monitoring, drawer control, and others.

The control umit housing 128 can have an upper surface 139. A fouch

10 sensitive LCD screen 129 can be located beneath the upper surface 139, The
upper surface 139 can be made of a non-glare glass to make the LD screen 129
easily visible to the user of the mobile workstation 100.
The LCD screen 129 can be coupled to the central control unit 125. The
user of the mobile workstation 100 can perform various workstation functions by
15  mteracting with the touch sensitive LCD screen 129, In some example
configurations, the upper swrface 139 of the control unit housing 128 can be
imclined towards the user to improve the visibility of the contents of the LCD
screen 129,
Figure 5 and 6 are a cross~-sectional view and a perspective view of a
20 sub-assembly including the cable storage box 140, the drawer housing 160, and
the computer storage compartment 132 of the mobile workstation 100 of Figure
1B, respectively. The cable storage box 140 can include a front wall 143 and a
rear wall 144 oppostie the front wall 143, A right wall 145 and a lefl wall 146
opposite the right wall 145 can conmnect the front wall 143 and the rear wall 144
25  Insome example configurations, the right wall 145 and the left wall 146 can
have an angle 162 relative to the front wall 143 as tlustrated in Figure 8. The
front wall 143, the rear wall 144, the right wall 144, and the left wall can form an
interior space of the cable storage box 140.
The cable storage box 140 can be elongated in a vertical direction from
30 alower end 141 {o an upper end 142. The rear wall 144 of the cable storage box
140 can be located in close proximity to the support structure 120. One or more
upper extension arms 147 and one or more lower extension arms 148 can be

built into the rear wall 144. In some example configurations, the upper extension

12
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arms 147 and the lower extension arms 148 can be connected to each other to
form a single elongated extension arm.
The upper extension arm 147 and the lower extension arm 148 can be
inserted tn an interior space of the support structure 120 through an opening
S located on the front face 121 of the support structure 120, and they can be
coupled to the support structure 120 as it will be discussed below in this
disclosure. In some example configurations, the rear wall 144, the upper 147 and
the lower 148 extension arms of the cable storage box 140 can form the moving
bracket. The counterbalance mechanism 115 of Figure 2 can be coupled between
10 the support structure 120 and the moving bracket (2.g., cable storage box 140},
The cable storage box 140 can move along at least a portion of the support
structure 120 1o adjust a height of the cable storage box 140 (e.g., adjust a
distance between the cable storage box 140 and the base 110 of the moobile
workstation 100). Similarly, the height of anv components that are coupled to the
15 cable siorage box 140 {e.g., the computer storage compartment 132, or the
drawer housing 160} can also be adjusied as the height of the cable storage box
140 15 adjusted.
The bottom swrface 134 of the recessed section 138 of the computer
storage compartment 132 can be rested agaimst the upper end 142 of the cable
20 storage box 140. The computer storage compartment 132 can be coupled to the
upper end 142 of the cable storage box 140 using known mechanical attachment
methods {e.g., screws).
A cap 149 can be coupled to the lower end of the cable storage box
140. The lower end 141 of the cable storage box 140 can be covered by the cap
25 149, and the upper end 142 of the cable storage box 140 can be covered by the
computer storage compartment 132 to completely enclose the intenor space of
the cable storage box 140. The drawer housing 160 can be coupled to the front
wall 143 of the cable storage box 140 as described below.
Figure 7 is a top view of the sub-assembly of Figure 5. The rear wall
30 137 of the computer storage compartment 132 can be located in close proximity
to the support structure 120. The cable storage box 140 is lidden under the
computer storage compartment 132 in Figure 7. However, the upper extension
arms 147 extending away from the rear wall 144 of the cable storage box 140 are
visible. The upper exiension arms 147 can be inserted into the internal space of
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the support structure 120 through one or more openings on the front face 121 of
the support structure 120 as llustrated in Figure 7.
The recessed section 138 of the computer storage compartment 132 can
at least partially overlap with the cable storage box 140. The upper end 142 of
5 the cable storage box 140 can be in contact with the bottom surface 134 of the
recessed section 138 of the computer storage compartrnent 132, One or more
apertures 126 can be formed on the bottom surface 134
Figures 8 and 9 are the {op view and the perspective view, respectively,
of the cable storage box 140 of Figure 5 according to an example configuration
10 of the current disclosure. The upper extension arm 147 and the lower extension
arm 148 can be formed as an integral part of the cable storage box 140. The
upper 147 and the lower 148 exiension arms can be connected via the rear wall
144 of the cable storage box 140. One or more first mounting holes 155 can be
formed as part of the cable storage box. The one or more first mounting holes
15 155 can be used o couple the computer storage compartment 132 {o the cable
storage box 140. The one or more aperiures 126 localed on the computer storage
compartment 132 can align with the one or more first mounting holes 155
focated on the cable siorage box 140, and one or more screws (not shown in
Figure 7} can be inserted through the one or more apertures 126 to threadingly
20 engage with the one or more first mounting holes 155 to securely couple the
computer storage compartment 132 to the cable storage box 140. The cable
storage box 140 can further include one or more second mounting holes 156 that
can be formed as part of the upper 147 and lower 148 extension arms. The one or
more second mounting holes 156 can be used to couple the cable storage box
25 140 to the support structure 120,
In some example configurations, there can be an opening on one or
both of the right wall 145 and the left wall 146 of the cable storage box 140 (e.g.,
opening 154 located on the leff side wall 146}, The opening 154 can allow the
user to access the content of the cable storage box 140. In some example
30 configurations, a door 159 can be coupled to the cable storage box 140 where the
opening 154 1s located (e.g., the door 159 can be rotatingly coupled with the
cable storage box 140 at a hinge 163 as iliustrated in Figure 14). The door 159

can selectively allow access to an intenior space of the cable storage box 140
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through the opening 154, A lock (not shown) can be used to lock the door 159 to
prevent it frorn opening by unauthorized users.

in some example configurations, the moving bracket 157 and the cable
storage box 158 can be formed independently as illustrated in Figure 10. The

5 wmoving bracket 157 and the cable storage box 138 can be coupled during the
assembly process, €.g., as a sub-assembly.

Figures 11-12 are the top view and perspective cutaway view of the
sub-assembly of the cable storage box 140 and the support structure 120,
respectively. Sections of the cable storage box 140 and the support structure 120

10 are removed in Figure 12 to show the coupling betwaen the cable storage box
140 and the support structure 120. One or more elongaied gliders 117 (e.g., a
ball slide} can be coupled to the support stracture 120. The one or more gliders
117 can be elongated 1o the longitudinal direction of the support structure 120,
The one or more upper extension arms 147 and the one or more lower extension

15 arms 148 can be inserted into an interior space of the support structure 120 and
they can be coupled to the one or more ghiders 117,

The sub-assembly of the cable storage box 140 and the support
structure 120 shown in Figure 12 can further include one or more U-shaped
connecting brackets 119. The one or more U-shaped connecting brackets 119

20 can be coupled to the glider 117. The one or more U-shaped connecting brackets
119 can capture the upper and lower ends of the upper extension arm 147 and the
lower extension arm 148 as tHustrated i Figure 12. At least one aperture 118
can be formed on the U-shaped connecting bracket 119, A screw (not shown)
can be inserted through at least one aperture 118 and threadingly engage with the

25  one or more second mounting holes 156 that are located on the upper 147 and
tower 148 extension arms. Through the sub-assembly of Figure 12, the cable
storage box 140 can be coupled to the support structure 120. The cable storage
box 140 can move along at least a portion of the support structure 120.

Figure 13A shows the top view of the cable storage box 140 according

30 to an example configuration of the current disclosure. The right wall 145 and the
left wall 146 of the cable storage box 140 can be inchined relative to the front
wall 143. An angle 162 can be formed between the right wall 145 or the left wall
146 and the front wall 143 of the cable storage box 140. A right comer 168 can
be located at the intersection of the right wall 145 and the front wall 143, and a
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teft comer 169 can be located at the intersection of the right wall 146 and the
front wall 143 of the cable storage box 140
Figure 13B shows the top view of the drawer housing 160 according to
an example configuration of the current disclosure. The drawer housing 160 can
S have g front side 200, and a rear wall 201 opposite the front side 200. The rear
wall 201 of the drawer housing 160 can include a recessed section 202, The
recessed section 202 can be coupled to the rear wall 201 through a right
connecting wall 164 and a left connecting wall 163. The right connecting wall
164 and the left connecting wall 1635 can be angled relative to the rear wall 201,

10 The angle between the right cormecting wall 164 or the left connecting wall 165
and the rear wall 201 can be in general the same as the angle 162 of the cable
storage box 140, A right comner 166 can be formed at the intersection of the right
connecting wall 164 with the recessed section 202, and a left comer 167 can be
formed at the intersection of the left connecting wall 165 with the recessed

15  section 202.

Referring back to Figure 6, the recessed section 202 and the right 164
and the left 165 comnecting walls of the drawer housing 160 can be configured to
receive the front wall 143 of the cable storage box 140. The front wall 143 of the
cable storage box 140 can be inserted into the recessed section 202 of the drawer

20 housing 160 proximate the lower end 141 of the cable storage box 140. The
drawer housing 160 can slide along the cable storage box 140 starting from the
lower end 141 towards the upper end 142. The drawer housing 160 can be
secured to the cable storage box 140 at a desired location by means of
mechanical fasteners as described below.

25 Figure 14 15 a close-up view of the coupling between the drawer
housing 160 and the cable storage box 140, The front wall 143 of the cable
storage box 140 can be configured to be inserted into the recessed section 202 of
the drawer housing 160. Inn the coupled configuration, the front wall 143 of the
cable storage box 140 can be located in close proximity against the recessed

30 section 202 of the drawer housing 160. The nght comer 168 of the cable storage
hox 140 can be located proximate the night comer 166 of the recessed section
202, and the left comer 169 of the cable storage box 140 can be located

proximate the left corner 167 of the recessed section 202.
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In the coupled configuration, the right wall 145 of the cable storage box
140 can be proximate the right connecting wall 164 of the drawer housing 160,
and the left wall 146 of the cable storage box 140 can be proximate the left
connecting wall 165 of the drawer housing 160. Together the right connecting
wall 164 and the left connecting wall 165 can {orm a wedge shape that can
prevent the recessed section 202 of the drawer housing 160 from moving in a
direction perpendicular to the front wall 143 of the cable storage box 140 once
the cable storage box 140 is inserted into the recessed section 202.

Figure 15 15 a close-up partial view of the coupling between the cable
storage box 140 and the drawer housing 160 according to an example
configuration of the current disclosure. Only the right corner of the recessed
section 202 and the cable storage box 140 are shown. The connection on the left
side of the recessed section 202 can be stmilar. The front wall 143 of the cable
storage box 140 can be inserted into the recessed section 202 between the right
164 and the left 165 connecting walls. The front wall 143 can be proximate the
recessed section 202, and the side wall 145 of the cable storage box 140 can be
proximate the right connecting wall 164.

In some example configurations, an opening 212 can be located over
the one or both of the right 164 and the left 165 connecting walls. A laich 213
can be located behind the opening 212 on one or both sides of the recessed
section 202. The latch 213 can be inside the drawer housing 160 proximate the
rear wall 201. The latch 213 can be shidingly coupled to the drawer housing 160.
A pad 211 can be located in the opening 212 on one or both of the right 164 and
the left 165 comnecting walls and coupled to the latch 213. The side walls 145
and 146 of the cable storage box 140 can be in contact with the pads 211. A
screw 214 can be rotatingly coupled with the drawer housing 160 and
threadingly engaged with the latch 213, The screw 214 can be rotated by the user
of the drawer assembly 160 to move the latch 213 in the axial direction of the
screw 214,

When the drawer housing 160 1s coupled to the cable storage box 140
and slid mto the desired location as described earlier, the screw 214 can be
rotated to push the latch 213 towards the cable storage box so that the pad 211
coupled to the latch 213 can apply pressure to the side wall 145 of the cable
storage box 140 to secure it 1o the desired location.
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Figure 16A and 16B are upper and lower perspective view of the
drawer housing 160 according to an example configuration of the current
disclosure. The drawer housing 160 can have a front side 200, a rear wall 201
opposite the front side 200, a right side 203 and a left side 204 opposite the night

5 side 203, The drawer housing 160 can further include an upper surface 205 and a
tower surface 206. The combination of the front side 200, the rear wall 201, the
right side 203, the left side 204, the upper surface 205, and the lower surface 206
can form an interior space 161 of the drawer housing 160. In some example
configurations, one or more drawers with various sizes and shapes can be
10 inserted inio the interior space 161 of the drawer housing 160 through the front
side 200 as 1t will be discussed below.

The upper surface 205 of the drawer housing 160 can nclude a first
opening 207, a second opening 208, and a third operung 209. The lower surface
206 of the drawer housing 160 can include a first recess 215 and a second recess

15 216

Figure 17 is a top view of the drawer housing 160. The {op surface 205
of the drawer housing is removed to show the components under it. The drawer
housing 160 can include a lock assembly 220. The lock assembly 220 can
mnclude a first mechamical connector 222 and a second mechamcal conneclor 224

20 and an electrical connector 226,

Referring to Figure 16A, the first 222 and the second 224 mechanical
connectors can protrude through the first opening 207 and the third opening 209,
respectively. The electrical connector 226 can protrude through the second
opening 208. The mechanical connectors 222 and 224, and the electrical

25  conmector 226 can connect the drawer housing 160 1o the mobile workstation
100 of Figure 1B as it will be discussed below.

Figure 18 1s a cross-sectional view of the connection between the
drawer housing 160 and the computer storage compartment 132 according to an
example configuration of the current disclosure. As shown in Figure 16A, the

30 upper end of the one or more mechanical connectors 222 and 224 extend above
the upper surface 205 of the drawer housing 160. In the coupled configuration
(2.g., the drawer housing 160 1s coupled fo the cable storage box 140 and shd
towards the computer storage compartment 132}, the one or more mechanical
connectors 222 and 224 can align with the one or more recesses 124 located on
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the botiom surface 134 of the recessed section 138 of the computer storage
compartment 132, A connector assembly 227 can be coupled to the mechanical
commectors 222 and 224. The conneactor assembly 227 can include a stud 228,
The stud 228 can be used to further secure the drawer housing 160 on 1o the

5 mobile workstation 100 of Figure 1B.

Figure 19 shows a first drawer housing 160A and a second drawer
housing 160B in a stacked configuration according to an example configuration
of the current disclosure. Construction of the first drawer housing 160A and the
second drawer housing 1608 are the same as the construction of the drawer

10 housing 160 discussed earlier. The first drawer housing 160A can be coupled to
the cable storage box 140, and it can be further secured to the computer storage
compartment 132 through the one or more mechanical connectors 222 and 224
as shown 1n Figure 18. The second drawer housing 160B can also have one or
more connectors similar to the mechanical connectors 222 and 224 of the first

15 drawer housing 160A. The second drawer housing 160B can be coupled io the
cable storage box 140 and further secured to the first drawer housing 160A
through the one or more connectors located on the second drawer housing 160B.

Figure 20A is a cross-sectional view of the coupling between the first
drawer housing 160A and the second drawer housing 160B according (o an

20 exarople configuration of the current disclosure. A stud 228 can be located inside
the one or more mechanical connectors 222 and 224 of the first drawer housing
160A. The stud 228 can have a threaded shaft 225 located proximate {0 its upper
end. The stud 228 can further have a threaded hole 229 located proximate to its
lower end. The stud 228 can be rotatingly coupled with the mechanical

25  connectors. In the coupled configuration as shown in Figure 18 according to an
example configuration of the current disclosure, the one or more mechanical
connectors 222 and 224 can align with the one or more recesses 124 located on
the bottom surface 134 of the recessed section 138 of the computer storage
compartment 132, and the upper end 225 of the stud 228 can threadingly engage

30 with the computer storage compartment 132 to further secure the {irst drawer
housing 160A on to the mobile workstation 100 of Figure 1B.

After the first drawer housing 160A is coupled to the mobile
workstation 100, the second drawer housing 160B can be coupled to the cable
storage box 140. The lower end of the cable storage box 141 can be inserted mto
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the recessed section 202 of the second drawer housing 160B. The second drawe
housing 160B can be pushed up towards the first drawer housing 160A such that
the upper swrface 332 of the second drawer housing 160B can rest against the
fower surface 206 of the first drawer housing 160A as illustrated in Figure 20A.
5 The one or more mechanical connectors 222 and 224 of the second drawer
housing 160B can be used to secure the second drawer housing 160B to the first
drawer housing 160A.
A stud 336 can be located inside the mechanical connectors 222 and
224 of the second drawer housing 160B. The stud 336 can have a threaded shaft
10 335 located proximate to its upper end. The stud 336 can further have a threaded
hole 337 located proximate to its lower end. The stud 336 can be rotatingly
coupled with the mechancal connectors 222 and 224 of the second drawer
housing 160B. In the coupled configuration as shown in Figure 204, the one or
more mechanical connectors of the second drawer housing 160B can align with
15 the first recess 215 and the second recess 216 located at the lower surface 206 of
the first drawer housing 160A. The lower end of the stud 336 can be accessed
through an opening 334 located at the lower surface 333 of the second drawer
housing 160B. The stud 336 can be rotated so that the upper end 335 of the stud
336 can threadingly engage with the threaded hole 229 proximate the lower end
20 of the stud 228 located mnside the mechanical connectors 222 and 224 of the first
drawer housing 160A to further secure the second drawer housing 160B on to
the mobile workstation 100.
Figure 20B is a cross-sectional view of the connector assembly 227 of
the drawer housing 160 according to an exarple configuration of the current
25  disclosure. The connector assembly 227 can include a shider 330 and a spring
331 {e.g., a compresston spring). The shder 330 and the spring 331 can be
concentric with the stud 228, and they can be movable relative to the stud 228.
The slider 330 can have keying features (not shown in Figure 208} to engage
with the holding block 260 and the stud 2238,
30 The spring 331 can have an extended configuration and a contracted
configuration. The spring 331 can be biased towards an extended configuration.
In the extended configuration, the spring 331 can push the slider 330 towards the
fower end of the stud 228, and the slider 330 can be keyed into the holding block
260 and to the stud 228 at the same time so that the stud 228 can be prevented
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from turning. This is useful when a second drawer housing 160B is coupled to
the first drawer housing 160A as illustrated in Figure 20A.

When the second drawer housing 160B is coupled to the first drawer
housing 1604, the mechanical connector, and thus, the upper end of the stud 336
of the second drawer housing 160B can be placed inside at least one of the first
recess 215 and the second recess 216 of the first drawer housing 160A. The
upper end of the stud 336 can threadingly engage with the lower end of the stud
228. The stud 336 can be rotated to fasten the second drawer housing 160B to
the first drawer housing 160A. Dunng this fastening operation, it 1s desirable for
the stud 228 1o be prevented from rotating. The slider 330 can prevent the stud
228 from rotating as explained above.

In other applications, the stud 228 located nside the first drawer
housing 160A needs to be rotated (e.g., during connecting or disconnecting the
first drawer housing 160A from the workstation 100). The slide 330 can be
pushed against the spring 331 towards the upper end of the stud 228 to disengage
the keving {eatures of the slider 330 from the holding block 260 and the stud
228. Once the keying features are disengaged, the stud 228 can be rotated freely.

in other example configurations, additional drawer housings can be
coupled to the mobile workstation similarly as explained above.

Figure 21 18 a drawer housing 160 having four single-stall drawers 240
{shown in Figure 26) according to an example configuration of the current
disclosure. The upper surface of the drawer housing 160 is removed to show the
drawers 240 located inside the drawer housing 160. The drawer housing 160 can
be sized and shaped to receive the one or more drawers 240. The one or more
drawers 240 can be inserted into the drawer housing 160 from the front side 200,
and they can shide relative to the drawer housing 160. The lock assembly 220 can
be located proximate the rear end of the drawer housing 160. The drawer 240
can include a lock tab 248 located proximate its rear end. The lock tab 248 can
engage with the lock assembly 220 when the drawer 240 is fully inserted into the
drawer housing 160.

Figure 22 15 a drawer housing 160 with one single-stall drawer 240.
Upper and left side surfaces of the drawer housing 160, and additional drawers
are removed to display the internal components of the drawer housing 160, The
tock assembly 220 can include one or more latches 250. The one or more latches
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250 can be in-lie with the lock tab 248 of the one or more drawers 240 located
inside the drawer housing 160. The one or more latches 230 can be activated by
the user of the workstation 100 so that latcheas 250 can selectively engage or
disengage with the lock tab 248 of each drawer 240 to secure them mside the
drawer housing 160 or allow them {o be at teast partially pulled out of the drawer
housing 160 to expose their content.

in some example configurations, one or more dividers 241 can be
inserted into the drawer 240 {o partition the internal space of the drawer 240.
This can be useful to store various items in their own dedicated space to prevent
them muxing up with other items {e.g., various medication).

Figure 23 is a close-up view of the lock assembly 220 of Figure 22.
Lock assembly 220 can be located inside the drawer housing 160 proximate the
rear wall 201. The lock assemblv 220 can include a holding block 260 and a
drawer controller 270. The drawer controller 270 can be coupled 1o the holding
block 260. The one or more mechanical connectors 222 and 224 can be formed
as an integral part of the holding block 260, An electrical connector 226 can be
coupled to the holding block 260 and it can be electrically connected to the
drawer controller 270,

The lock assembly 220 can further include one or more latches 250.
The one or more latches 250 can be coupled to the holding block 260 via one or
more solenoid mounting assemblies 261,

Figure 24 13 a perspective view of a solenoid mounting assembly 261.
In an example configuration, the solenoid mounting assembly 261 can include a
solenoid housing 262, a solenoid body 265, a solenoid rod 266, and a
cormpression spring 267. The solenoid housing 262 can be coupled to the holding
block 260. The solenoid housing 262 can hold the solenoid body 265. A solenoid
rod 266 can be shidingly engaged with the solenoid body 265, The solenoid rod
266 can move between an extended configuration and contracted configuration.
The latch 250 can be coupled to the solenocid rod 266 and it can move relative o
the solencid body 265, The compression spring 267 can be concentric with the
solenoid rod 266 and it can be located between the solenocid body 265 and the
fatch 250. The compression spring 267 biases the solenoid rod 266 towards the

extended configuration. In the extended configuration, the laich 250 can be
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located further away from the solenoid body 265 compared to the contracted
configuration.

Figure 25 15 a perspective view of the latch 250 according to an
example configuration. The latch 250 can include a U-shaped latch body 251
mcluding a first side 252, a second side 253 opposite the {irst side 252, and a
base 254 connecting the first side 252 and the second side 253,

One or more latch arms {e.g., a first latch arm 255 and a second latch
arm 256) can be coupled to one or more sides of the U-shaped laich bodv {e.g.,
the first latch arm 255 can be coupled to the first side 252 and the second latch
arm 256 can be coupled to the second side 253). A tongue 249 can be coupled to
the base 254 of the U-shaped latch body 251. The tongue 249 can be configured
to engage with the lock tab 248 of the drawer 240 to secure it inside the drawer
housing 160,

in an example configuration, the solenoid body 265 and the solenoid
rod 266 can be located between the first side 252 and the second side 253 of the
U-shaped laich body 251, The latch 250 can be coupled to the solencid rod 266
and it can be configured to move with the solenoid rod 266, A hole 257 can be
formed on the base 254 of the latch body 251, and a hexagonal shaped recess
258 can be formed around the hole 251 on one side of the latch body 251,

Figures 26 is single-stall {e.g., small, narrow, or the like) drawers
according to an example configuration of the current disclosure. A single-stall
drawer 240 can be formed in a quadrilateral cross-section {e.g., rectangular,
square, or the like) having a right-side wall 242, a left-side wall 243, a botiom
surface 244, a front surface 245 and a rear surface 247, Upper surface (e.g.,
opposite the bottom surface 244) of each drawer 240 can be open to allow
storage of ittems mnside the drawer 240. A handle 246 can be formed into the
front surface 245 and a lock tab 248 can be formed into the rear surface 247 of
the drawer 240.

Figure 27 is a cross-sectional view of the coupling between the laich
250 and the solenoid rod 266. The upper end of the solenoid rod 266 can be
mserted mito the base 254, and a screw 263 can be inserted through the hole 257.
The screw 263 can also engage with the solenoid rod 266 to connect the latch

250 1o the solenoid rod 266. A nut 264 can be inserted inlo the hexagonal shaped
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recess 258 and the screw 263 can threadingly engage with the nut 264 {o prevent
it from backing out of the latch 250.
The compression spring 267 located between the latch 250 and the
solenoid body 265 can bias the tongue 249 away from the solenoid body 265. In
S alocked configuration, the solencid can be deactivated so that the compression
spring 267 can push the tongue 249 away from the solenoid body 265 {e.g., the
solenoid rod 266 can be in the extended configuration). in an unlocked
configuration, the solenoid can be activated so that solenoid can pull the latch
250 and the tongue 249 towards the solenoid body 2635 (e.g., the solenoid rod
10 266 can be in contracted configuration). When the drawer 240 is completely
inserted into the drawer housing 160, the fongue 249 can engage with the lock
tab 248 of the drawer 240 n the locked configuration as illustrated in Figure 27.
Figure 28 1 a perspective view of the lock assernbly 220 of Figure 23,
and Figure 29 is a partial perspective view of the lock assembly 220 according to
15  an example configuration of the current disclosure. The holding block 260 1s
removed from Figures 28-29 {o show the internal components. The lock
assembly 220 can include a manual release bracket 280, The manual release
bracket 280 can have an elongated body (e.g., an elongated rod, elongated sheet
metal bracket, or the like). The manual release brocket can be elongated in an
20 axial direction 281, The manual release bracket 280 can be movingly {e.g., it can
rotate, slide, shift, or the like) coupled to the holding block 260. In an example
contfiguration, the manual refease bracket 280 (e.g., an elongated rod) can rotate
around the axis 281 relative to the holding block 260 as illustrated in Figures 28-
29. The manual release bracket 280 can include one or more arms 282, The one
25  or more arms 282 can protrude from the elongated body (e g, elongated rod) of
the manual release bracket 280 i a radial direction {e.g., perpendicular to the
axis 281} The one or more arms 282 can rotate together with the roanual release
bracket 280 around the axis 281 (for example, rotate in a first direction 278).
in general, there can be one or more arms 282 associated with each
30 solenoid mounting assemblies 261 (for example, the first arm 282A can be
located proximate the left side of the solenoid mounting assembly 261 and the
second arm 2828 can be located proximate the right side of the solenoid

mounting assembly 261). The first arm 282 A and the second arm 2828 can be
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contfigured to press on to the first latch arm 255 and the second laich arm 256,
respectively.

The lock assembly can further include a spring 284 (e.g., a torsion
spring, exiension spring, compressions spring, leaf spring, or the like}. The

5 spring 284 can bias the one or more arms 282 of the manual release bracket 230
away from the latch arms 255 and 256. In an example configuration, the spring
can be a torsion spring 284. The torsion spring 284 can be coaxial with the
manual release bracket 280 (e.g., elongated rod). One leg of the torsion spring
284 can engage with the holding block 260, and the other leg of the torsion

10 spring 284 can be coupled to the manual release bracket 280. The torsion spring
284 can rotate the manual release bracket 280 in the first direction 278 {e.g., the
one or more arms 282 can be biased away from the latch arm 255). When the
one or more arms 282 are away from the latch arms 255 and 256, the
compression spring 267 can translate the latch (e.g.. push the latch 250 upwards)

15 such that the tongue 249 can engage with the lock tab 248 when the drawer 24¢
15 completely inserted into the drawer housing 160.

In soroe example configurations, the lock asserably 220 can further
include a slider 286. The slider 286 can be slidingly engaged with the holding
block 260. In general, the slider 286 can have an elongated body (for example,

20 the slider body can elongate between the upper end 288 and the lower end 289 of
the slider 286). The slider 286 can be configured to move i a first direction 285,
In general, the first direction 285 can be in vertical direction. The shider 286 can
be manually (e.g., pushed, pulled, or the like} or electronically {e.g., viaa
servomotor, or the hike) activated by the user of the workstation 100, The shder

25 286 can cooperate with the manual release bracket 280 to lock or unlock the
drawers.

in some example configurations, the shider 286 can include a finger 287
as illustrated in Figures 28-29. The finger 287 can extend away from the slider
body. The finger 287 can be configured to contact the one or more arms 282

30 {eg., the finger 287 can apply pressure on the one or more arms 282). In the
locked configuration of the lock assernbly 220 (e.g., when the tongue 249 1s
engaged with the lock tab 248}, if the solenoid malfunctions {e.g., solenoids
cannot be activated to pull the latch 250 and the tongue 249 down towards the
solenoid body 265 electronically) and the drawer 240 cannot be unlocked, the
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user of the workstation 100 can press on to the upper end 288 of the shider 286 to
push it down so that the finger 287 can apply pressure on to the one or more
arms 282 to rotate the manual release bracket 280 in a second direction opposite
the first direction 278, and thus, the one or more arms 282 can push on to the
tatch arms 255 and 256 to push the latch 250 and the tongue 249 down towards
the solenoid body 265 to unlock the drawers 240 moanually.

in some example configurations, the manual release bracket 280 can be
an elongated flat sheet metal bracket as iliustrated in Figures 30-31. The manual
release bracket 280 can be shidingly engaged with the holding block 260. A
slider 286 can be coupled to the manual release bracket 280. The slider 286 can
be activated by the user of the workstation 100 {o move it in a first direction 285,
When the shder 286 15 activated, it can also move the manual release bracket 280
n the first direction 285,

The one or more arms 282 can be coupled to the manual release bracket
{e.g.. the one or more arms 282 can move with the manual release bracket 280 n
the first direction 285). The one or more arms 282 can be configured to contact
with the latch arms 255 and 236 when the shider 286 15 activaied to push the
fatch 25¢ towards the solencid body {e.g., away from the lock tab 248) to
manually unlock the drawer 240. A spring {(e.g., atorsion spring, extension
spring, corapressions spring, leaf spring, or the like) can bias the manual release
bracket 280 in a second direction opposite the first direction 285 {e.g., the one or
more arms can be biased away from the latch arms) when the shider is not
aclivated by the user of the workstation 100. The spring 15 not shown in Figures
30-31.

The upper end 288 of the slider 286 of the first drawer housing 160A
{e.g., the drawer housing 160 that 15 coupled to the compuler storage
compariment 132 directly) can extend into the nterior space of the computer
storage compartment 132, User of the workstation 100 can access the upper end
288 of the shider 286 by unlocking the computer storage compartment 132,

In some example configurations where two or more drawer housings
are coupled together (e.g., 160A and 160B as iHustrated in Figure 19), the shider
of the first drawer housing 160A and the slider of the second drawer housing

1608 can be i contact. The upper end of the shider of the second drawer housing
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160B can be in contact with the lower end of the slider of the first drawer
housing 160A.

When the drawer assembly of Figure 19 is coupled to the workstation
100, the upper end Z88 of the slider 286 of the first drawer housing 160A can
extend inlo the interior space of the computer storage compartment 132, When
the user of the workstation 100 presses on the slhider 286 of the first drawer
housing 160A (e.g., press on to the upper end 288 of the slider 286 located inside
the computer storage compartment 132), all the drawers can be unlocked in the
first drawer housing 160A and the second drawer housing 1608,

As discussed previously, each drawer housing 160 can have a lock
assembly 220, and one or more drawers with different size and shape can be
mnserted mio the drawer housing 1n some example configurations. The one or
more drawers can cooperate with the lock assembly to selectively lock and
unlock the one or more drawers. It can be useful to detect if the one or more
drawers are locked or unlocked (e.g., the latch 230 is in a locked configuration or
m an unlocked configuration). If a detected lock status does not maich the
expected lock status by the controller (e.g., the controller issues a signal to
change the lock status but the detected fock status does not change), the
controller can determined that the lock has failed, and then, the controller can
take additional actions (e.g.. atterapt to recover from a failure by re-atterapting to
lock or unlock, or issue a lock status alert to the user of the workstation 100. The
lock status can be detected as discussed below according to some example
configurations of the current disclosure.

Figure 32 15 a perspective view of the laich 250 and the drawer
controller 270 according to an example configuration of the current disclosure.
The drawer controller 270 can include at least one translation sensor 290, The
translation sensor 290 can measure translation of a moveable component (e.g.,
the latch 250} relative to a reference point {e.g., holding biock 260). In some
examples, the transiation sensor 290 can be coupled to the moveable componenis
{e.g., the latch 250} or to the holding block 260,

A sensor operator 259 (as shown in Figure 25) can be coupled to {or
included in} the laich 250. The franslation sensor 290 can detect the sensor
operator 259, and the translation sensor 290 can determine the location of {or the
change in location of) the sensor operator 259 relative to the sensor 290 (e.g., the
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sensor 290 can detect the translation of the latch 250). For instance, the
translation sensor 290 can include a hall effect sensor, and the sensor operator
259 can include a magnet. The sensor 290 can detect a change in a magnetic
field, for instance when the latch 250 is translated. The sensor 290 can modulate
S an electrical property (e.g., voltage, current, impedance, or the like) when the
sensor operator 259 translates relative to the sensor 290, Accordingly, the sensor
290 can measure the translation of the latch 250 relative to the holding block
260. In some example configurations, the sensor 290 can be aligned with the
sensor operator 259 when the latch is in the locked configuration.
10 The sensor 290 {and the sensor operator 259} can include (but is not
limited to) one or more of an optical sensor, a potentiometer, an accelerometer, a
hall effect sensor, an accelerometer, a proximity Sensor, a pressure Sensor, a
ternperature sensor, an IR sensor, a motion detector, a force sensor, a contact
sensor, and a current sensor. The drawer controller 270 can include a
15 microcontroller 295. The sensor 290 can be in communication with the
microcontroller 295 and the sensor operator 259 can be in communication with
the microcontroller 295. Accordingly, the microcontroller 295 can deternune the
tocation of the latch 250 with respect to the holding block 260 {(shown in Figure
23) by communicating with the transiation sensor 290 that measures the
20 translation of the latch 250. Based on the sensor data received form the sensor
290, the nucrocontroller 295 can determine whether the latch 230 15 in the
locked configuration or in the unlocked configuration.
Retuming to Figure 23, the lock asserbly 220 includes one or more
solenoids. The one or more latches 250 can be coupled to the one or more
25  solenoids. The user of the workstation 100 can activate the one or more
solenoids to move the one or more latches 250 between the locked configuration
and the unlocked configuration. The one or more solenoids and the drawer
controller 270 require elecirical energy 1o operate. In cases when the electrical
energy is not available to operate the one or more solenoids, the lock assembly
30 220 can still be operated by using a manual override system. The manual
override system can include a manual release bracket 280 to move the one or
more latches 250 between the locked configuration and the unlocked

configuration as previously discussed.
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When the manual override system is activated, it can disable the
operation of the one or more solenocids as discussed earlier in thas disclosure.
When the power is restored to the workstation 100 after the manual override
system is activated, the electronic locking mechamism {e.g., using the one or
more solenoids) cannot work untit the manual override is removed by the user of
the workstation 100. Therefore, it is desirable for the drawer controller {e.g.,
microconirotier’ to know whether the manual override is still active so that
microcontrolier can issue a status alert to the user to deactivate the manual
override. The manual override status can be detected as discussed below
according to some example configurations of the current disclosure,

Figure 33 is a perspective view of the manual release bracket 280 and
the drawer controller 270 according to an example configuration of the current
disclosure. The drawer controller 270 can include at least one translation sensor
297. The translation sensor 297 can measure tfranstation of a moveable
component {(e.g., the manual release bracket 280) relative to the translation
sensor 297 In some gxamples, the transiation sensor 297 can be coupled to a
moveable component (e.g., the manual release bracket 280) or to the holding
block 260.

A sensor operator 298 can be coupled to {or included n) the manual
release bracket 280. In some sample configurations, the manual release bracket
280 can have a protrusion 283 as ilustrated in Figures 33-34. The protrusion 283
can extend from the body of the manual release bracket 280. The sensor operator
298 can be coupled to the protrusion 283, In other example configurations, the
sensor operator 298 can be integrated into the body of the manual release bracket
280 as illustrated in Figure 35. As the manual release bracket 280 move (e g,
translale, rotate, or the like) to activate the manual override, the sensor operator
298 can approach to the translation sensor 297 and it can be detected by the
transiation sensor 297,

The translation sensor 297 can detect the sensor operator 298, and the
translation sensor 297 can determine the location of (or the change in location
of} the sensor operator 298 relative to the sensor 297 {(e.g., the sensor 297 can
detect the transiation of the manual release bracket 280). For instance, the
translation sensor 297 can include a hall effect sensor, and the sensor operator
298 can include a magoet. The sensor 297 can detect a change in a magnetic
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field, for instance when the manual release bracket 280 is translated. The sensor
297 can modulate an electrical property (e.g., voltage, current, impedance, or the
like) when the sensor operator 29¢ translates relative {o the sensor 297.
Accordingly, the sensor 297 can measure the translation of the manual release

5 bracket 280 relative to the holdmg block 260, In some example configurations,
the sensor 297 can be aligned with the sensor operator 298 when the manual
override is activated.

The sensor 297 {and the sensor operator 298) can include {but is not

limited to) one or more of an optical sensor, a potentiometer, an accelerometer, a

10 hall effect sensor, an accelerometer, a proximily Sensor, a pressure sensor, a
temperature sensor, an IR sensor, a motion detector, a force sensor, a contact
sensor, and a current sensor. The drawer controller 270 can include a
microcontroller 293, The sensor 297 can be in comumunication with the
microcontrotier 295 and the sensor operator 298 can be in communication with

15 the microcontroller 295, Accordingly, the microcontroller 295 can determine the
translation of the manual release bracket 280 by communicating with the
translation sensor 297 that measures the translation of the roanual release bracket
280. Based on the sensor data received form the sensor 297, the microcontrolier
295 can determine whether the manual overnide is activated.

20 One or more drawers can be inserted into drawer housing 160
depending on the size of the drawers and the desired configuration. For example,
four single-stall drawers 240 can be inserted in the drawer housing 160 as shown
in Figure 21 according to an example configuration of the current disclosure,
Each single-stall drawer 240 can have a lock tab 248 coupled to their rear

25  surface 247 Each lock tab 248 can engage with a latch 250 of the lock assembly
220 1o secure themn mside the drawer housing 160,

Figures 36-37 are perspective views of the drawer housing 160 with
different drawer configurations. The upper surface 205 of the drawer housing
160 1s removed to show the drawers and the lock assembly 220. Each drawer can

30 beinserted into the drawer housing through the front end 200 of the drawer
housing 160, and they can engage with the lock assembly 220 when they are
fully inserted into the drawer housing 160.

A quad-stall drawer 300 (e.g., large, four-imes as large as a single-stall
240, or the like) can be inserted info the drawer housing 160 as shown in Figure
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36. The quad-stall drawer can have a front surface 301 and a rear surface 308,
One or more lock tabs (e g.. a first lock tab 304 and a second lock tab 306) can
be coupled to the rear surface 308, and a handle 302 can be coupled to the front
surface 301. The one or more lock tabs (e.g., 304 and 306} can engage with the

S ome or more latches 250 of the lock assembly 220 when the quad-stall drawer
300 1s fully mserted into the drawer housing 160 to secure it inside the drawer
housing 160.

A dual-stall drawer 310 (e.g., mid-size, two-times as large as a single-
stall drawer 240, or the like) can be inserted into the drawer housing 160 as

10 shown in Figure 37. The dual-stall drawer 310 can have a front surface 311 and a
rear surface 318, One or more lock tabs {e.g.. a first lock tab 314 and a second
tock tab 3163 can be coupled to the rear surface 318, and a handle 312 can be
coupled to the front surface 311, The one or more lock tabs {e.g., 314 and 316)
can engage with the one or more latches 250 of the lock assembly 220 when the

15 dual-stall drawer 310 is fully inserted into the drawer housing 160 to secure it
fnside the drawer housing 160.

Figures 38-41 illustrate two drawer housings 160A and 160B coupled
to each other according to some example configurations of the current
disclosure. The second drawer housing 160B can be located below the first

20 drawer housing 160A. The second drawer housing 160B can be coupled to the
first drawer housing 160A via the first 222 and the second 224 mechanical
conmnectors of the second drawer housing 1608, The second drawer housing
1608 can also be electrically coupled to the first drawer housing 160A via the
electrical connector 226 of the second drawer housing 1608,

25 Assembly of two drawers illustrated in Figures 38-41, can be coupled
to the workstation 100 via the first 222 and the second 224 mechanical
connectors of the first drawer housing 160A. Sinilarly, the assembly of two
drawers, can be electrically coupled to the workstation 100 via the electrical
connector 226 of the first drawer housing 160A.

30 Drawers {¢.g., single, dual, or quad stall drawers) can have dividers o
divide the internal space of the drawers. Dividers can be in longitudinal direction
(e.g., the divider 319 of quad-stall drawer of Figure 37}, or in lateral direction

(e.g., the divider 241 of the single-stall drawer of Figure 22).
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In some example configurations, any combination of drawers {e.g., up
to four single-stall drawers 240 as illustrated in Figures 21 and 40, or up to two
dual-stall drawers as illustrated in Figures 37 and 41, or a single quad-stall
drawer as illustrated in Figures 36 and 38, or other combinations of drawers} can

S bemserted o the drawer housing. In some example configurations where
multiple drawer housing are coupled to the workstation 100, the first drawer
housing 160A and the second drawer housing 1608 can have different
combination of drawers as illustrated in Figure 39

In sorne example configurations, operation of drawers included in the

10 one or more drawer housings coupled to the workstation 100 of Figure 1B can be
controlled according to a dvnamic drawer addressing method.

Figure 4215 a block diagram representation of the dynamic drawer
addressing method 400, The dvnanuc drawer addressing roethod 400 can 1nclude
a central control unit 125 and the one or more drawer housings 160. The central

15 control unit 125 can be located on the workstation 100 and it can interface with
all drawer housings coupled to the workstation 100 via a shared bidirectional
data bus 410-411. The central control unit 125 can also directly cormnnmuricate
with the first drawer housing 160A via a first data bus enable signal 420. The
first drawer housing 160A can include a second data bus enable signal 430 that

20 can be directly coupled to the second drawer housing 160B. The second data
bus enable signal 430 can only communicate with the second drawer housing
160B that can be directly below the first drawer housing 160A. This connection
method can be cascaded down to the N drawer housing 160N,

Each drawer housing (e.g_, the first drawing housing 160A, the second

Y]
A

drawing housing 160B, and the like) can include a drawer controller 270 and the
one or more latches 250. The drawer controller 27¢ can be coupled to the one or
more latches 250 included 1o the drawer housing 160 to control up to n~-number
of electromechanical latches (e.g., the first latch 250A, the second latch 2508,
and others) to unlock and lock up n-number of individual drawers. The drawer
30 controller 270 can include a processor 273 and a memory 275, At imtialization
or power on of the workstation 100, the memory 275 in each drawer controller
270 can be preprogrammed with a default address such that each drawer housing

160 can be identical.
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The central control unit 125 assigns each drawer housing 160 s own
unigue address over the shared data bus 410-411. At power on or during
mitialization, all data bus enable signals (e g., the first data bus enable signal
420, and the second data bus enable signal 430} can be disabled such that no

5 drawer housing 160 can respond to any communication from the central control
untt 125, The central control unit 125 can enable commumcation to the first
drawer housing by enabling the tirst data bus enable signal 420 that it shares
with the first drawer housing 160A only.

Subsequently, using the default preprogrammed address, the central

10 control unit 125 can communicate over the shared data bus 410-411 to send a
first unique address to a drawer housing. Since only the first drawer housing
160A has its communication bus 420 enabled or listening, it can receive the first
unique address through the shared data bus 410-411 and respond with a
confirmation message through the commuumnication bus 420. The central control

15 unit 125 can instruct the first drawer housing 160A that has the first unique
address to enable the second data bus enable signal 430 which it shares with the
second drawer housing 160B only.

Subsequently, the central control vnit 125 can once again use the
default preprogrammed address to communicate over the shared data bus 410-

20 411 to send a second unique address to a drawer housing. Both the first drawer
housing 160A and the second drawer housing 160B can have their
communication bus enabled or listening, but only the second drawer housing
160B can respond to the default preprogrammed address. Thus, the second
drawer housing 1608 can receive the second unique address through the shared

25  data bus 410-411 and respond with a confirmation message through the
communication bus 430,

This described sequence can continue for each respective drawer
housings untif a confirmation message can no longer be received after an attempt
to send the N™ unique drawer address. At this point, the central control unit 123

30 can determine that there can be N-1 drawer housings and that the dyvnamic
addressing has been completed.

Yarious modular components {e.g., drawer housings, drawers, printers,
scanners, computers, or the hike) can be added to the workstation 100 during s
use. These modules can have various configurations (e.g., drawer configurations,
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or the hike}. It is desirable for the central control unit 1235 to identify these added
modules and their configurations so that the central control unit 125 can monitor
the use of these modules and report to the user or issue aleris.

The workstation 100 can have various sensors (e.g., hall effect sensors,

S optical sensors, or the like) according (o some example configurations of the
current disclosure. Sensors can he coupled to the central control unit 125.
Modules {e.g., drawers) can have sensor operators {e.g., magnets, color coded
tape, or the like) embedded in them. Sensor operators can be sirategically located
on modules so that they can align with sensors when modules are coupled to the

10 workstation 100. Sensors can determune the status of sensor operators during the
use of the workstation 100 and communicate their status to the central control
umnit 125,

An example of a module that can be frequently coupled 1o the

workstation 100 of Figure 18 is a drawer housing 160 with varving drawer

15 configurations {&.g., single-stall, dual-stall, quad-stall, dual-stall/tall, quad-
stall/tall, or the like). Drawer configurations mside a drawer housing 160 can
have various features (e.g., size, shape, color, orientation, or the like). The user
of the workstation 100 can have flexibility to rearrange the drawer configuration
depending on the tasks to be performed using the workstation 100,

20 o some example implementations, 1t can be desirable for the central
control unit 125 to determine the drawer configuration when the drawer housing
160 1s coupled to the workstation 100 and coupled to the central control unit
125. Once the drawer configuration 1s determined, the central control unit 125
can monitor the use of drawers and report on the status of drawers {e.g..

25  open/closed, present/not-present, focked/unlocked, or the like) and issue alerts to
the user of the workstation 100,

The central control umit 125 can learn the drawer configuration either
automatically when the drawers are coupled to the workstation 100, or the
drawer configuration can be entered by the user of the workstation 160. To

30 prevent mustakes and reduce the amount of data entry by the user of the
workstation 100, it 1s desirable for the central control unit 125 to deternune the
drawer configuration automatically when the drawers are coupled to the
workstation 100, One or more methods explained in this disclosure can be used
to deternine the drawer configuration automatically.
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Figures 43A-E are block diagram representations of some example
drawer configurations including single-stall 240, dual-stall 310, dual-stail/tall
315, quad-stall 300, and quad-stali/tall drawers 305. Other drawer configurations
can also be designed and used within the scope of this disclosure. Any method

S explained in this disclosure can be applicable to any other drawer configurations
as well without linutation. One or more sensor operators (e.g., magnets 500} can
be embedded into the drawers as illustrated in Figures 43A-E. In some sample
configurations, the single-stall drawer 240 can have one sensor operator (e.g.,
magnet 500A) whereas the dual-stall drawer 310 and the quad-~stall drawer 300

10 can have two sensor operators {(e.g., magnets 500A and 500B), and the guad-
stali/tall drawer 305 can have four sensor operators (e.g., magnets S00A, SO0B,
SO0C and SO0D). Other sensor operaior configurations are also counsidered
within the scope of this disclosure. The sensor operators {e.g., magnets) can be
strategically located on the drawers to align with one or more sensors {e.g., hall

15 effect sensors located on the drawer controlier 270} to identify the specific
drawer configuration.

Figures 44A-H are block diagram representations of various drawer
configurations and the drawer controller 270 according fo some example
configurations of the current disclosure. The drawer controller 27¢ can have one

20 or more sensors 600 (e.g., eight sensors 600A, 600B, 600C, 600D, 600E, 600F,
600G, and 600H), and the drawer controller can be separated into one or more
regions 610 {e.g., four regions 610A, 610B, 610C, and 610D). Each regton 610
can include the one or more sensors 600 {e.g., the first sensor 600A proximate
the left end of the region 610A and the second sensor 6008 proximate the right

25  end of the region 610A, so on). The microcontroller 295 (shown in Figure 32)
tocated on the drawer controller 270 can be in commumnication with all the
sensors located on the drawer controller 270.

Figures 45A-( is a top view of the rear end of the drawers against the
drawer controller 270 according to some example configurations of the current

30 disclosure. Depending on tis size, each drawer can overlap with the one or more
regions 610 of the drawer controller 270, For example, in FIG. 45A a single-
stall drawer 240 can overlap with a single region 610A whereas in FIG. 45B a
dual-stall drawer 310 can overlap with two regions 610A-B, and in FIG. 45C a
quad-stall drawer 300 can overlap with four regions 610A-B-C-D).
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As shown in Figures 45A-C, the sensor operaiors 500 can be coupled to
the rear end of the lock tabs {e g., lock tab 248 of g single-~stall drawer 240, so
on) facing the drawer controller 270. The sensor operators 500 (e.g.. magnets)
can be located on each drawer o align with sensors 600 located in the one or

5 more regions 610 of the drawer controller 270, Each different drawer
configuration can have a unique arrangement of sensor operator locations {e.g.,
magnet locations). Depending on the alignment between the one or more sensors
600 with the one or more sensor operators 500, the specific drawer configuration
and its location within the drawer housing 160 can be automatically detected by

10 the central control unit 125 of the workstation 100.

Figure 46 is a block diagram representation of the module (e.g.,
drawer) detection system 700. Each unit 160 {e.g., the drawer housing) can
include a controller 270 {e.g., the drawer controller). The controller 270 can
include a microcontrolier 295 and the one or more sensors 600 (e g, 600A-thru-

15 H). The one or more sensors 60¢ can communicate with the microcontroller 295
{e.g., through a signal line 710}. The one or more sensor operators 500 (e.g.,
500A~thru-N) can be coupled to modular components {e.g., drawers). N-number
of sensor operators (e.g., N can be any integer number) can be coupled to the
modular components depending on their configuration {e.g., size, shape,

20 orientation, or the like). When sensor operators 300 are located in close
proximuty of the controller 270 {e.g.. drawers can be inserted into the drawer
housing}, the one or more sensor operators 500 can be detected by the one or
more sensors 600. Depending on the match between the sensors 600 and sensor
operators 500, the microcontroller 295 of the controller 270 can deternune the

25  configuration of the module {e.g., can determine the size and location of the
drawer) and communicate it {o the central control unit 125 via the
conwnunication line 720.

in an example configuration, a single-~stall drawer 240 can have the
sensor operator S00A {e.g. magnet) located proximate the left side of the lock tab

30 248 as illustrated in Figure 45A. Tn an example configuration as illustrated in
Figures 44A and 45A, a single-stall drawer 240 can overlap with only one region
(2.z., 610A, or the like) of the drawer controlier 270. When the single-stall
drawer 240 1s inserted into the drawer housing 160, a sensor can align with a
sensor operator (e.g., the sensor 600A can align with the magnet 5004, so on).
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Since only one sensor operator {e.g., magnet 500A located proximate the left
side of the Jock tab 248) can be aligned with only one sensor (e.g., sensor 600A
tocated proximate the left side of the region 610A), the central control unit 125
can detect that a single-stall drawer 240 is inserted into the drawer housing 160
5 to overlap with the region 610A of the drawer controller 270. In another example
configuration, if only one sensor operator (e.g., magnet S00A) can be aligned
with only one sensor (e g.. sensor 600(3), the central control unit 125 can detect
that a single-stall drawer 240 is inserted into the drawer housing 160 to overlap
with the region 610D of the drawer controller 270. Similarly, in vet other
10 configurations, the single-stall drawer 240 can be inserted into the drawer
housing 160 to overlap with other regions 610 of the drawer controlier 270, and
it can be detected by the central control umt 125,
in another example configuration, a dual-stall drawer 310 can have two
tock tabs 314 and 316 as illustrated in Figure 458, and a sensor operator can be
15 coupled io each lock tab (e.g., magnet 500A can be coupled to the lock tab 316
proximate to its right side, and magnet 500B can be coupled (o the Tock tab 314
proximate to its right side). In an example configuration as lustrated in Figures
44F and 45B, a dual-stall drawer 310 can overlap with two adjacent regions
{e.g., G10A and 6108, so on} of the drawer controller 270, When the dual-stall
20 drawer 310 1s mserted imto the drawer housing 160, two sensors can align with
two sensor operators {e.g., magnet S00A located proximate the right side of the
lock tab 316 can align with the sensor 600B located proximate the right side of
the region 610A, and magnet 500B located proximalte the right side of the lock
tab 314 can align with the sensor 600D located proximate the right side of the
25  region 6108}, the central control unit 125 can detect that a dual-stall drawer 310
ts inserted mto the drawer housing 160 to overlap with the regions 610A-B of
the control board 270. Sumilarly, in other configurations, the dual-stall drawer
310 can be inserted nio the drawer housing 160 to overlap with two other
regions 610 of the drawer controller 270, and it can be detected by the central
30 control unit 125
In vet another example configuration, a quad-stall drawer 300 can have
two lock tabs 304 and 306 as illustrated in Figure 45C, and a sensor operator can
be coupled to each lock tab {e.g., magnet 500A can be coupled to the lock tab
306 proxamate 1o its right side, and magnet 5008 can be coupled to the lock tab
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304 proximate to its left side). In an example configuration as illustrated in
Figures 44F and 43C, a quad-stall drawer 300 can overlap with four regions
(2.z., 610A-B-C-D) of the drawer controller 270, When the quad-stall drawer
300 1s inserted into the drawer housing 160, {wo sensors can align with two
sensor operaiors {(e.g., magnet 500A located proximale the right side of the lock
tab 306 can align with the sensor 600B located proximate the right side of the
region 610A, and magnet 500B located proximate the left side of the lock tab
304 can align with the sensor 600G located proximate the left side of the region
610D), the central control unit 125 can detect that a quad-stall drawer 300 s
inserted mto the drawer housing to overlap with the regions 610A-D of the
drawer controller 270,

Some example configurations of the current disclosure have been
discussed above to tlustrate methods to detect the configuration and location of
various modular components (e.g., drawers} as they are coupled to the
workstation 100 of Figure 1B {e.g., inserted into the drawer housings). The
methods discussed can include unique arrangements of sensors {e.g., hall effect
sensors located on the drawer controller), and sensor operators (e.g., magnets
embedded into the drawers). Some example arrangements of sensors and sensor
operators are lustrated above. Other arrangements can also be used and they are
considered within the scope of this disclosure.

When a modular component {e.g, a drawer housing 160A, or a drawer
240, or the like) is couplad to the workstation 100, the one or more sensor
operators located on the modular components (e.g., magnet 500 located on the
drawer 240, or the like) can align with the one or more sensors coupled to the
workstation 100 {e.g., hall effect sensor 600 located on the drawer controller
270, or the like), and an electronic device localed on the workstation {e.g., a
microcontiroller 295 located on the drawer controlier 270, or the like) can
determine which sensors are present and where they are located. Since the
arrangement of sensors can be unique to each different configuration or type of
the modular component {e.g., a single-siall drawer can have only one sensor
operator detected by only one sensor as shown m Figure 45A, or a quad-stall /
tall drawer can have four sensor operators detected by four sensors as shown in
Figure 44H, or the like)}, the electronic device can then use this knowledge {e.g.,
by using a software algorithm, look up table, or other method) to determune the
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tvpe, configuration, and location of the modidar component coupled to the

workstation 100,

Additional Notes and Aspecis

S Aspect 1 may include or use subject matter (such as an apparatus, a
system, a device, a method, a means for perforning acts, or a device readable
medium including instructions that, when performed by the device, may cause
the device to perform acts), such as may include or use an appliance with
changeable components, the appliance comprising: a support structure; a housing

10 coupled to the support siructure, wherein the housing 1s configured to receive at
feast one component; a plurality of sensor operators coupled to the at east one
component; a plurality of sensors coupled to the appliance, wherein the plurality
of sensors configured fo detect a transfer of the plurality of sensor operators; and
a control unit in communication with the plurality of sensors, wherein the control

15 unit is adapied to determine a configuration of the at least one component.

Aspect 2 may include or use, or may optionally be combined with the
subject matter of Aspect 1, to optionally further including a worksurface
supported by the support structure.

Aspect 3 may include or use, or may optionally be combined with the

20 subject matter of Aspect 1, to optionally include or use wherein the housing 15 a
drawer housing.

Aspect 4 may include or use, or may optionally be combined with the
subject matter of Aspect 3, to optionally mclude or use wherein the component is
a drawer.

25 Aspect 5 may include or use, or may optionally be combined with the
subject matter of Aspect 1, to optionally include or use wherein the housing is a
storage compartment.

Aspect 6 may include or use, or may optionally be combined with the
subject matter of Aspect 5, to optionally inciude or use wherein the at least one

30 component includes at teast one of a computer, a data storage device, a printer, a
charger, a data cable, a scanner, or an elecironic device.

Aspect 7 may include or use, or may optionally be combined with the
subject matter of Aspect 1, to optionally include or use wherein the housing is a

battery holding bracket.
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Aspect 8 may include or use, or may optionally be combined with the
subject matter of Aspect 7, to optionally include or use wherein the at least one
component is a baitery.

Aspect 9 may include or use, or may optionally be combined with the
subject matter of Aspect 1, to optionally include or use wherein the housing is an
accessory holding bracket,

Aspect 10 may include or use, or may optionally be combined with the
subject matter of Aspect 9, to optionally include or use wherein the component
mcludes at least one of a scanner, a wipes container, a termperature sensor, a
thermal camera, or a storage bin,

Aspect 11 may include or use, or may optionally be combined with the
subject matter of Aspect 1, to optionally include or use wherein the sensor
mcludes at least one of a hall effect sensor, a potentiometer, an accelerometer, a
proximity sensor, a pressure sensor, a temperature sensor, an IR sensor, a motion
detector, a force sensor, a contact sensor, a current sensor, or an optical sensor.

Aspect 12 may inchude or use, or may optionally be combined with the
subject matter of Aspect 1, to optionally further comprising: a wheeled base,
wherein the support structure 1s coupled to the wheeled base.

Aspect 13 may include or use, or may optionally be combined with the
subject roatter of Aspect 1, to optionally further comprising: a movable bracket
slidably coupled to the support structure.

Aspect 14 may inchude or use, or may optionally be combined with the
subject matter of Aspect 13, to optionally further comprising: a hift assembly,
wherein the ift assembly 1s coupled between the movable bracket and the
support structure, and wherein the 1ift assembly is contigured to translate the
housing relative fo the support structure,

Aspect 15 may include or use subject matter (such as an apparatus, a
gystem, a device, a method, a means for performing acts, or a device readable
mediom including instructions that, when performed by the device, may cause
the device to perform acts), such as may inclade or use an appliance with
changeable components, the appliance comprising: a support structure; a housing
coupled to the support structure, wherein the housing is configwred to receive at
teast one component; a lock assembly having one or more latches, wherein the
one or more latches are adapted to engage with the at least one component in a
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locked configuration and adapted to disengage from the at least one component
in an unlocked configuration; a plurality of sensor operators coupled to the one
or more latches; a plurality of sensors coupled to the appliance, wherein the
plurality of sensors are configured to detect a transfer of the plurality of sensor

S operators; and a conirol unitl in communication with the plurality of sensors,
wherein the control unit is adapted to deternuine a configuration of one or more
latches when the one or more latches are in the locked configuration or in the
unlocked configuration.

Aspect 16 may include or use, or may optionally be combined with the

10 subject matter of Aspect 13, to optionally further comprising: a manual release
bracket, wherein the manual release bracket 1s adapted to selectively engage with
the one or more laiches in an unlocked configuration; a manual release sensor
operator coupled to the manual release bracket; a manual release sensor coupled
to the appliance, wherein the manual release sensor is configured to detect a

15 transfer of the manual release sensor operator; and a control unit in
communication with the manual release sensor, wherein the control unit is
adapted to determine a configuration of the manual release bracket when it is in
the unlocked configuration.

Aspect 17 may include or use subject matter (such as an apparatus, a

20 system, a device, a method, a means for performing acts, or a device readable
medium including instructions that, when performed by the device, may cause
the device to parform acts), such as may include or use a workstation including a
drawer system, the workstation comprising: a support structure; a worksurface
coupled to the support structure; a drawer housing coupled to the support

25  structure, wherein the drawer housing is configured to receive a plurality of
drawers; a plurality of sensor operators coupled to the plurality of drawers; a
plurality of sensors coupled to the drawer housing, wherein the plurality of
sensors are configured to detect a transfer of the plurality of sensor operators;
and a control unit in communication with the plurality of sensors and configured

30 o determine a configuration of at least one of the plurality of drawers.

Aspect 18 may include or use, or may optionally be combined with the
subject matier of Aspect 17, to optionally inciude or use wherein the workstation
further comprising a wheeled base, wherein the support structure 1s coupled to
the wheeled base.
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Aspect 19 may inchude or use, or may optionally be combined with the
subject matter of Aspect 17, to optionally further comprising a movable bracket
slidably coupled to the support structure,

Aspect 20 may include or use, or may optionally be combined with the
subject matter of Aspect 19, to optionally further comprising: a lift assersbly,
wherein the 1ift assernbly is coupled between the movable bracket and the
support structure, and wherein the lift assembly is configured to translate the
drawer housing relative o the support structure.

Each of these non-hmiting examples can stand on 115 own, or can be
combined in any permutation or combination with any one or more of the other
gxamples.

The above detatled description includes references to the
accompanying drawings, which form a part of the detailed description. The
drawings show, by way of illustration, specific examples in which the present
subject matter can be practiced. These examples are also referred to herein as
“examples.” Such examples can mclude elements in addition fo those shown or
described. However, the present inventors also contemplate examples in which
only those elements shown or described are provided. Moreover, the present
mnventors also contemplate examples using any combination or permutation of
those elements shown or described {or one or more aspects thereof), either with
respect to a particular example {(or one or more aspects thereof), or with respect
to other examples (or one or more aspects thereof) shown or described herein.

In the event of inconsistent usages between this document and any
documents so mcorporated by reference, the usage in this document controls.

in the following claims, the terms “including” and “comprising” are
open-ended, that is, a system, device, article, compostition, formulation, or
process that includes elements in addition to those histed after such atermina
claim are still deemed to fall within the scope of that claim. Moreover, in the
folliowing claims, the terms “first,” “second.” and “third,” etc. are used merely as
labels, and are not intended {0 impose numerical requirements on their objects.

The above description is intended to be illustrative, and not restrictive,
For example, the above-described examples {or one or more aspects thereot)
may be used in combination with each other. Other examples can be used, such
as by one of ordinarv skill in the art upon reviewing the above description. The

42



WO 2021/072018 PCT/US2020/054696

Abstract is provided to comply with 37 C.F.R. §1.72(b}, to allow the reader to
quickly ascertain the nature of the technical disclosure. It is submitted with the
understanding that it will not be used to interpret or limit the scope or meaning
of the claims. Also, in the above Detailed Description, various features may be
5 grouped together to streamiine the disclosure. This should not be mierpreted as
intending that an unclaimed disclosed feature 1s essential to any claim. Rather,
inventive subject matter may lie in less than all features of a particular disclosed
example. Thus, the following claims are hereby incorporated into the Detatled
Description as examples or configurations, with each claim standing on its own
10 as a separate example, and it is contemplated that such examples can be
combined with each other in various combinations or permutiations. The scope of
the present subject matter should be determined with reference to the appended

claims, along with the full scope of equivalents to which such clairus are entitied.



WO 2021/072018 PCT/US2020/054696

THE CLAIMED INVENTION IS:

1. An appliance with changeable components, the appliance comprising:

a support structure;

a housing coupled to the sapport structure, wherein the housing is
configured to receive at least one compounent;

a plurality of sensor operators coupled to the at least one
component;

a plurality of sensors coupled to the appliance, wherein the
plurality of sensors are configured to detect a transfer of the plurality of
sensor operators; and

a control unit in communication with the plurality of sensors,
wherein the control unit is adapted to deternune a configuration of the at

least one component,

2. The apphance of Claim 1, further including a worksurface supported by

the support structure.

3. The appliance of Claim 1, wherein the housing is a drawer housing.

4. The appliance of Claim 3, wherein the component is a drawer.

5. The appliance of Claim 1, wherein the housing is a storage compariment.
6. The appliance of Claim 5, wherein the at feast one component includes at

teast one of a compuler, a data storage device, a printer, a charger, a data cable, a

scanner, or an electronic device.

7. The appliance of Claim 1, wherein the housing is a battery holding

bracket.
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8. The appliance of Claim 7, wherein the at least one component is a

battery.

9. The appliance of Claim 1, wherein the housing 15 an accessory holding

brackst.

10.  The appliance of Claim 9, wherein the component includes at least one of
a scanmner, a wipes container, a temperature sensor, a thermal camera, or a

storage bin.

11, The appliance of Claim 1, wherein the sensor includes at least one of a
hall effect sensor, a potentiometer, an accelerometer, a proximity sensor, a
pressure sensor, a temperature sensor, an IR sensor, a motion detector, a force

sensor, a contact sensor, a current sensort. or an opﬁcai SCIIS0F.

12, The apphance of Claim 1, further comprising:
a wheeled base, wherein the support structure is coupled to the

wheeled base.

13, The appliance of Claim 1, further comprising:

a movable bracket slidably coupled to the support structure.

14, The apphance of Claim 13, further comprising:
a lift assembly, wherein the 1ift assembly is coupled between the
movable bracket and the support structure, and wherein the lift assembly

is configured to translale the housing relative to the support structure.

15. An appliance with changeable components, the appliance comprising:
a support structure;
a housing coupled to the support structure, wherein the housing is
configured to receive at least one component;
a lock assembly having one or more latches, wherein the one or

more latches are adapted to engage with the at least one component in a
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locked configuration and adapted to disengage from the at least one
component in an unlocked configuration:

a plurality of sensor operators coupled to the one or more latches;

a plurality of sensors coupled to the appliance, wherein the
plurality of sensors are configured to detect a transter of the plurality of
sensor operators; and

a control unit in communication with the plurality of sensors,
wherein the control unit is adapted to determine a configuration of one or
more latches when the one or more laiches are in the locked

contfiguration or in the unlocked configuration.

16. The appliance of Claim 15, further comprising:

a manual release bracket, whersin the manual release brackst is
adapted to selectively engage with the one or more latches in an unlocked
configuration;

a manual release sensor operator coupled to the manual release
bracket;

a manual release sensor coupled to the appliance, wherein the
manual release sensor 15 configured to detect a transfer of the manual
release sensor operator; and

a control unit in communication with the manual release sensor,
wherein the control unit 1s adapted to determine a configuration of the

manual release bracket when it 15 in the unlocked configuration.

17. A workstation including a drawer system, the workstation comprising:
a support structure;
a worksurface coupled to the support structure;
a drawer housing coupled to the support structure, wherein the
drawer housing is configured to receive a plurality of drawers;
a plurality of sensor operators coupled to the plurality of drawers;
a plurality of sensors coupled to the drawer housing, wherein the
plurality of sensors are configured to detect a transfer of the plurality of

SENSOr operators; an d
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18.

19,

20.

a control unit in communication with the plurality of sensors and
configured to determine a configuration of at least one of the plurality of

drawers.

The workstation of Claim 17, further compnsing;
a wheeled base, wherein the support structure 1s coupled 1o the

wheeled base.

The workstation of Claim 17, further comprising:

a movable bracket slidably coupled to the support structure.

The workstation of Claim 19, {urther comprising:

a Itft assembly, wherein the lift assembly is coupled between the
movable bracket and the support structure, and wherein the lifi assembly
is configured to translate the drawer housing relative to the support

struciure.
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