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includes at least one modular shelving unit capable of 
interconnecting with one or more additional modular shelv 
ing units. Each modular shelving unit includes a passageway 
for Storing food products, a display for presenting informa 
tion regarding food products Stored in the passageway, and 
a control System for individually controlling the operations 
of the modular shelving unit. 
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MODULAR ASSEMBLY FOR A HOLDING 
CABINET CONTROLLER 

This application claims the priority benefit of U.S. Pro 
visional Application No. 60/371,328 filed on Apr. 10, 2002 
and incorporated by reference in its entirety. 

TECHNICAL FIELD 

This invention generally relates to a control System for a 
holding cabinet and, more particularly, to a modular assem 
bly for a holding cabinet controller capable of maintaining 
food products Stored in the holding cabinet at an appropriate 
temperature and conveying information regarding the Stored 
food products. 

BACKGROUND 

In today's demanding and fast-paced marketplace, cus 
tomers frequently patronize establishments that consistently 
delivery a quality product in a short period of time. This is 
especially true in the food Service industry, where “fast 
food” restaurants compete to deliver food products as 
quickly as possible while preserving the quality of the taste, 
consistency, and appearance of the food. 
Due to time constraints inherent in the fast food industry, 

it would be inefficient to display food preparation until after 
a customer has placed an order. Instead, food typically is 
cooked and then Stored in a holding cabinet, for example, 
before ultimately being distributed to a customer. In general, 
the holding cabinet is designed to Store food at temperatures 
sufficient to preserve the quality of the food and to enable the 
food to be served quickly. Such temperatures must be 
carefully monitored in order to avoid overcooking and 
reheating which may detrimentally alter the quality of the 
food. 

Operators of fast food restaurants may face further chal 
lenges as Such establishments often maintain a large Volume 
of different food products. Each type of food product may 
present different requirements. For example, different foods 
may require different Storage temperatures and may have 
different shelf lives, i.e., time limits after which the food 
products are no longer Sellable and must be destroyed. AS 
the number of offered food products increases, So does the 
complexity of a System capable of maintaining all the 
different types of food products. 

Accordingly, there exists a need for a holding cabinet and 
control System structured and arranged to maintain multiple 
categories of food products and to convey information 
regarding food products Stored in the holding cabinet. 

SUMMARY 

In one general aspect, a cabinet maintains one or more 
food products at a predetermined temperature. The cabinet 
may include at least one modular shelving unit capable of 
interconnecting with one or more additional modular shelv 
ing units. Each modular shelving unit may include a pas 
Sageway for Storing food products, a display for presenting 
information regarding food products Stored in the 
passageway, and a control System for individually control 
ling the operations of the modular shelving unit. 

Implementations may include one or more of the follow 
ing features. For example, the modular shelving unit may 
include at least one bezel assembly and/or a heater assembly. 
The bezel assembly may include a display Screen and a slot 
forming an opening of the passageway. The display Screen 
may include a vacuum florescent display and include touch 
Screen functionality. 
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2 
The heater assembly may maintain food products at a 

particular temperature and may include frame components 
Supporting a top heater plate and bottom heater plate. The 
frame components may include interconnection wiring 
capable of communicating with interconnection wiring of 
one or more additional modular shelving units. The heater 
assembly may include a temperature Sensor for providing 
temperature detection Signals to the control System. At least 
part of the control system may be included within the bezel 
assembly and/or the heater assembly. 
The modular shelving unit may include a position Sensor 

for detecting location of food products within the passage 
way. The position Sensor may provide position indication 
Signals to the control System. 
The control System may include Switching circuitry for 

controlling the temperature of the passageway. The control 
System may include a network interface for Sending and 
receiving communication data (e.g., infrared communica 
tion data and/or radio frequency communication data). The 
network interface may include a modem, communication 
card, transmitter, and/or a network adapter. 

Aspects of the present invention may be implemented by 
an apparatus and/or by a computer program Stored on a 
computer readable medium. The computer readable medium 
may include a disk, a device, and/or a propagated Signal. 

Other features and advantages will be apparent from the 
following description, including the drawings, and from the 
claims. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates aspects of a holding cabinet according to 
one embodiment of the present invention. 

FIG. 2 illustrates aspects of a modular holding cabinet 
assembly according to one embodiment of the present 
invention. 

FIG. 3 illustrates aspects of a holding cabinet control 
System according to one embodiment of the present inven 
tion. 

FIG. 4 illustrates aspects of a communications System for 
conveying holding cabinet information according to one 
embodiment of the present invention. 

FIGS. 5a-5d illustrate aspects of various holding cabinet 
displays according to one embodiment of the present inven 
tion. 

DETAILED DESCRIPTION 

FIG. 1 illustrates aspects of one implementation of a 
holding cabinet 10 configured to Store multiple categories of 
food products and to convey information regarding the 
stored food products. As shown, the holding cabinet 10 
includes a plurality of shelving units 12a-d for Storing one 
or more food products 14 that are to be maintained in a 
temperature-controlled environment, i.e. Served warm. 
Examples of food products 14 may include, but are not 
limited to, breakfast foods (e.g., eggs, bacon, Sausage, 
pancakes, biscuits), Sandwiches (e.g., hamburgers, chicken, 
fish), entrees (e.g., fried chicken, pizza, burritos), Side orders 
(e.g., french fries, nuggets, pies), and/or any other type of 
typical “fast food' item. Each food product 14 may be 
Served in a container Such as box, wrapping, or tray and 
placed in the shelving units 12a-d after cooking and prepa 
ration. 

Each shelving unit 12a-d may include a passageway 
16a-d for receiving food products 14 and at least one 
corresponding display panel 18a-d for conveying informa 
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tion (e.g., description, type, category, temperature, time) 
regarding the Stored food products 14. In Some 
implementations, each passageway 16a-d may be open at 
both ends, providing each shelving unit 12a-d with a 
pass-through Structure. In this way, operators may access the 
passageways 16a-d from the front and/or from the rear of 
the holding cabinet 10. Consequently, a first operator may 
load food products 14 into the shelving units 12a-d from the 
front of the holding cabinet 10, and a Second operator may 
remove food products 14 out of the shelving units 12a-d 
from the rear of the holding cabinet 10. In such 
implementations, each shelving unit 12a-d may include 
both front and rear display panels Synchronized to display 
identical information. In other implementations, the pas 
Sageways 16a-d may be structured only with a single 
opening, requiring the food products 14 to be loaded and 
removed from the same side of the holding cabinet 10. In 
Such cases, each shelving unit 12a-d may include only one 
display panel. 

In one implementation, each passageway 16a-d may be 
capable of receiving up to four different categories of food 
products 14, and each display panel 18a-d may be config 
ured to convey information corresponding to the number of 
different categories or types of food products 14. 

For instance, in the implementation of FIG. 1, a first 
display panel 18a indicates that two categories of food 
products are Stored in the passageway 16a of the first 
shelving unit 14a. Similarly, the second display panel 18b 
indicates that three categories of food products are Stored in 
the passageway 16b of the Second shelving unit 12b, the 
third display panel 18c indicates that four categories of food 
products are Stored in the passageway 16c of the third 
shelving unit 12c, and the fourth display panel 18d indicates 
that one category of food product is Stored in the passageway 
16d of the fourth shelving unit 12d. Implementations of each 
display panel 18a-d are discussed in greater below in 
conjunction with FIGS. 5a-d. 

In Some implementations, the holding cabinet 10 may be 
Structured as a combination of modular units. For example, 
the shelving unit 12a may be a modular unit that may be 
combined, i.e. stacked, with other modular units 12b-d to 
form the holding cabinet 10. 

FIG. 2 illustrates aspects of one implementation of a 
modular shelving unit 12a. AS shown, the modular shelving 
unit 12a includes at least one bezel assembly 20 for dis 
playing product information and a heater assembly 24 for 
maintaining food products at a particular temperature. In 
general, the bezel assembly 20 and the heater assembly 24 
respectively form at least part of the display panel 18a and 
the passageway 16a of FIG. 1. 
As shown, the bezel assembly 20 includes a display 

Screen 21 and a slot 22 for receiving food products. The 
bezel assembly also may include one or more Sealed thermal 
barriers (not shown) to protect the display Screen 21 from 
excessive temperatures. Additionally, the bezel assembly 20 
may utilize convection air flow, thus eliminating the need for 
fans. 

In one implementation, the display Screen 21 includes a 
display Such as, for example, a high-resolution vacuum 
florescent display (VFD), a liquid crystal display (LCD), 
and/or individual light emitting diodes (LEDs). In general, 
the display Screen 21 may present alphanumeric characters 
and/or graphics in one or more colors and/or intensities to 
emphasize different operational conditions. The display 
Screen 21 may be configured to provide full names and 
detailed descriptions of food products and may include 
graphical character Sets and changeable font sizes. 
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4 
The display Screen 21 also may include intensity control 

for highlighting the names of certain food products. For 
example, the names of food products that are to be used first 
may be highlighted in order to draw the attention of opera 
tors. In one implementation, the display Screen 21 includes 
individual LEDs and uses the decimal point (a running dots 
pattern) with the intensity to get the operator's attention. 

Additionally, the display Screen 21 may include a touch 
Screen with graphical icons indicating particular touch loca 
tions for an operator to preSS. The display Screen 21 may 
present program functions including on-screen information, 
pull down menus, text-entry windows, and/or other pro 
gramming prompts. 

In general, the Slot 22 forms an opening to passageway 
16a. Although not illustrated in FIG. 2, the modular shelving 
unit 12a may include a Second bezel assembly, i.e. rear bezel 
assembly. In Such implementations, the slot of the Second 
bezel assembly forms a Second opening, and the passageway 
16a provides the shelving unit 12a with a pass-through 
Structure. 

In one implementation, the heater assembly 24 includes 
frame components 25a-d containing interconnection wiring 
26a-d. In general, the frame components 25a-d and the 
interconnection wiring 26a-d provide at least part of the 
modular design of the shelving unit 12a. That is, the frame 
components 25a-d may be designed to connect with the 
frame components of one or more other modular units (e.g., 
shelving units 12b-d). Similarly, the interconnection wiring 
26a-d may connect with the interconnection wiring of one 
or more other modular units. The interconnection wiring 
26a-d may include power lines and/or communication lines 
for providing Serial connections among the modular units 
(e.g., shelving units 12a-d). In this way, the modular shelv 
ing unit 12a may communicate with one or more other 
modular units (e.g., shelving units 12b-d). 

Each of the frame components 25a-d may Support a top 
heater plate 27a and a bottom heater plate 27b. In general, 
the top heater plate 27a and the bottom heater plate 27b are 
Structured to radiate heat within the passageway 16a of the 
modular shelving unit 12a. Each of the heater plates 27a, 
27b may be individually controlled to maintain a certain 
temperature Set by an operator. In Some cases, the top heater 
plate 27a and the bottom heater plate 27b may be set to 
maintain the passageway 16a at a constant uniform tem 
perature. In other cases, each of the heater plates 27a, 27b 
may include customizable heating elements arranged Such 
that different portions of the passageway 16a may be set to 
different temperatures. In this way, the temperature of each 
passageway may be maintained according to the number and 
types of food product to be Stored. For example, the pas 
Sageway 16a may be set to Store four different types of food 
products at four different temperatures. 

In order to regulate the temperature of the passageway 
16a, the top heater plate 27a and/or bottom heater plate 27b 
may include a temperature Sensor 28. In one 
implementation, the temperature Sensor 28 includes one or 
more resistive temperature detectors (RTDS) configured to 
detect the temperature at one or more locations within the 
passageway 16a. Temperatures may be determined from the 
RTDs, for example, by detecting the resistance of the RTDs 
using bridge circuits and/or by multiplexing a constant 
current source into each of the RTDs. The temperature 
Sensor 28 may transmit temperature feedback signals in 
response to detected temperatures. The temperature feed 
back Signals may be capable of triggering an alarm Sequence 
and/or initiating a temperature control procedure, as dis 
cussed below. 
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The top heater plate 27a and/or the bottom heater plate 
27b also may include a position Sensor 29. In general, the 
position Sensor 29 may be configured to detect the presence, 
number, and location of items (e.g., food products 14) within 
the passageway 16a. In one implementation, the passageway 
16a is segmented into four distinct areas (i.e., far left, middle 
left, middle right, and far right) along its width for storing 
food products. Accordingly, the position Sensor 29 may 
detect whether food products are present in each of four 
possible areas and also may detect whether spacing is 
present between detected food products. In this way, the 
exact number and location of food products may be deter 
mined. For example, the position Sensor 29 may detect that 
the passageway 16a contains two food products-a Small 
food product occupying a far left position and a large food 
product occupying the middle right and far right positions. 

In an alternate implementation, the passageway 16a is not 
necessarily Segmented into distinct areas. Rather, the posi 
tion sensor 29 may be configured to detect up to four food 
products located anywhere along the width of the passage 
way 16a. For example, the position sensor 29 may detect the 
horizontal position of the beginning and ending edges for 
each food product. In this way, the position Sensor 29 may 
report the precise size and location of up to four food 
products placed in the passageway 16a. 

The modular shelving unit 12a also includes a control 
System 30 for communicating with and controlling one or 
more bezel assemblies 20 (e.g., front and rear bezel 
assemblies) and the heater assembly 24. Additionally, the 
control System 30 may communicate through an external 
network, as discussed below. The control system 30 may 
contribute to the modular design of the holding cabinet by 
providing individual control for the shelving unit 12a. In the 
implementation of FIG. 2, the control system 30 forms part 
of the heater assembly 24. In other implementations, 
however, Some or all of the aspects of the control System 
may be included in the bezel assembly 30. 

In general, the control System 30 communicates with the 
bezel assembly 20 and the heater assembly 24 in order to 
display product information and provide temperature con 
trol. For example, the control system 30 may transmit 
display commands to the display Screen 21 of a front and/or 
rear bezel assembly 20 for displaying particular information. 
The control System 30 may transmit temperature adjustment 
commands to power-Switching circuits that furnish power 
individually to the top heater plate 27a and the bottom heater 
plate 27b in order to maintain a set temperature within the 
passageway 16a. 

FIG. 3 illustrates aspects of one implementation of a 
control System 30. AS shown, the control System includes a 
memory 32, a main controller 34, one or more display 
controllers 36, a temperature controller 38, and alarm con 
troller 40, and a network interface 42. The control system 30 
may generate commands in response to user inputs, detec 
tion signals, and/or communication data received from Vari 
ous Sources including, but not limited to, user interfaces 
(e.g., touch Screen, key pad), condition detectors (e.g., a 
temperature Sensor 28, a position Sensor 29), and or network 
interfaces (e.g., communication cards, Serial connections). 

In general, the memory 32 may include any type of 
computer-readable Storage capable of Storing data. 
Examples include, but are not limited to, EPROM for storing 
permanent data, EEPROM for Storing operator program 
mable data, and/or RAM for Storing temporary data. Each 
controller (e.g., main controller 34, display controller 36, 
temperature controller 38, alarm controller 40) generally 
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6 
may include any type of processing device capable of 
responding to and executing instructions. For example, each 
controller may include a microprocessor, integrated circuit, 
circuit board, and/or any other Structure configured to 
execute a computer program. The network interface 42 
generally may include any type of communications interface 
enabling wired or wireleSS communication. Examples 
include, but are not limited to, a modem, a transceiver, a 
communication card (e.g., a RS485 to RF and/or a RS485 to 
IR communication card), a transmitter, and/or another net 
work adapter capable of transmitting and receiving data over 
a wired or wireleSS data pathway. 

In one implementation, the memory 32 Stores a control 
program including instructions for directing the operation of 
the modular shelving unit 12a. The main controller 34 may 
interface with the memory 32 and execute the control 
program. Under the direction of the control program, the 
main controller 34 may control the operation of the shelving 
unit 12a. In particular, the main controller 34 may interact 
with one or more display controllers 36, the temperature 
controller 38, the alarm controller 40, and/or the network 
interface 42, as described below. 
The main controller 34 may communicate with one or 

more display controllerS 36 in order to display a particular 
message on an appropriate display panel 18a. In one 
implementation, each display controller 36 is associated 
with a particular display panel 18a and/or bezel assembly 
20. AS Such, in implementations where the shelving unit 12a 
has front and rear display panels, the control System 30 
typically will include two display controllers 36. 
The display controller 36 may receive message informa 

tion from the main controller 34. The message information 
may include header information identifying at least one 
appropriate display controller 36 and display information 
(e.g., ASCII characters) indicating the particular message to 
be presented. The display controller 36 may translate the 
message information into bit patterns, interface with a 
corresponding display panel (e.g., display panel 18a), and 
direct the display panel to present the particular message. 
The particular message may include the name of a Stored 
food product, a Set temperature, and/or timer information, 
for example. 
The display controller 36 also may receive user input 

from operators. In one implementation, the display panel 
18a may include a touch Screen and/or key pad for receiving 
user input. Examples of user input include, but are not 
limited to, operating mode (e.g., on, off, cleaning mode, 
Service mode, test mode), shelving unit Selection, position 
Selection, product Selection, timer Settings, temperature 
Settings, meal Settings, and/or alarm preferences. Upon 
receiving the user input, the display controller 36 forwards 
the user input to the main controller 34. 
The main controller 34 may receive the user input from 

the display controller 36 and, in response, may control the 
operations of the shelving unit 12a including instructing the 
individual display controllers 36 to display certain messages 
and/or controlling the temperature of the passageway 16a. In 
addition, the main controller 34 also may receive certain 
detection signals (e.g., temperature feedback signals, posi 
tion indication signals) and accordingly control the opera 
tions of the shelving unit 12a. In particular, the main 
controller 34 may receive temperature feedback signals from 
a temperature Sensor 28 and, in response, communicate with 
the temperature controller 38 in order to maintain appropri 
ate temperatures within the passageway 16a and/or an alarm 
controller in order to alert an operator of adverse tempera 
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ture conditions. Additionally, the main controller 34 may 
receive position indication signals from a position Sensor 29 
and, in response, instruct the display controllerS 36 to 
display certain user interfaces according to detection signals 
received. 

In general, the main controller 32 may communicate with 
the temperature controller 38 in order to maintain appropri 
ate temperatures within the passageway 16a. In one 
implementation, the temperature controller 38 may include 
Switch circuitry corresponding to one or more heater plates 
(e.g., top heater plate 27a and bottom heater plate 27b). The 
Switch circuitry may be configured to furnish each heater 
plate with power by closing a circuit between the heater 
plate and one or more powers lines, for example. The Switch 
circuitry also may be configured to cut off power to the 
heater plate in order to lower the temperature of the corre 
sponding passageway. The Switch circuitry may include 
devices Such as Solid State Switches, mechanical and/or Solid 
State relayS. 

The main controller 34 may communicate with the alarm 
controller 40 in order to alert an operator of an adverse 
condition, i.e., an alarm condition. In one implementation, 
the alarm controller 40 is configured to generate and an 
audible and/or visual alarm in the event of a detected alarm 
condition. The alarm controller also may be configured to 
disable timers and/or heating elements during an alarm 
condition. An alarm condition may occur in the event that 
the detected temperature varies from a preset temperature by 
more than a threshold value (e.g., +5 F) for longer than a 
threshold period of time (e.g., 2 minutes), for example. An 
alarm condition also may occur where a detected tempera 
ture is lower than the minimum temperature (e.g., 140 F) 
required for a particular food product, a defective Sensor is 
detected, and/or the passageway temperature fails to achieve 
the Set temperature within a certain period of time. 

The main controller 34 may send and/or receive commu 
nication data through the network interface 42. In one 
implementation, the main controller 34 may receive com 
munication data including user instructions and, in response, 
may control the operations of the shelving unit 12a includ 
ing instructing the individual display controllerS 36 to dis 
play certain messages and/or controlling the temperature of 
the passageway 16a. In another implementation, the main 
controller 34 may compile and Send communication data 
including holding cabinet information (e.g., operation mode, 
Stored food products, temperature Settings, timer Settings) 
through the network interface 42. Such communication data 
including the holding cabinet information may be received 
and displayed by a remote user using a personal computer, 
mobile telephone, and/or Web-enable handheld device. 

FIG. 4 illustrates aspects of a communication system 100 
for conveying holding cabinet information. AS shown, the 
communication System 100 includes a holding cabinet Sys 
tem 110 connected to a client system 120 through a network 
130. In one implementation, the holding cabinet system 110 
is configured to provide holding cabinet information to the 
client system 120. Examples of holding cabinet information 
include, but are not limited to, operating mode information 
(e.g., on, off, cleaning mode, Service mode, test mode), 
shelving unit information, food product position, food prod 
uct description, Start time, Stop time, time remaining, Set 
temperature, detected temperature, current meal, and/or 
alarm Status. In general, the holding cabinet information 
may include any type of information that may be presented 
to an operator through a display panel (e.g., display panel 
18a). Digital communication of holding cabinet information 
allows for Simplified Set-up and operation of the holding 
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8 
cabinet System 110. In particular, Such communication pro 
vides methods for monitoring the Status of product tempera 
tures and timers to assure proper operation of the equipment 
and food handling procedures. 

Each of the holding cabinet system 110 and the client 
System 120 may include a computer System having hardware 
and/or Software components for communicating with the 
network 130 and with each other. The holding cabinet 
system 110 and the client system 120 each may include one 
or more general-purpose computers (e.g., personal comput 
ers and/or servers), one or more special-purpose computers 
(e.g., devices specifically programmed to communicate with 
each other), or a combination of one or more general 
purpose computers and one or more Special-purpose com 
puters. The holding cabinet system 110 and the client system 
120 may be structured and arranged to communicate using 
various communication protocols (e.g., http, WAP) and 
encapsulation protocols (e.g., UDP) to establish connections 
(e.g., peer-to-peer) between network elements and/or to 
operate within or in concert with one or more other Systems 
(e.g., the Internet and/or Web). 

In one implementation, the holding cabinet system 110 
and the client system 120 each include at least one device 
operating under the command of a control program. An 
example of a device is a computer processor capable of 
responding to and executing instructions in a defined man 
ner. Other examples include a general or Special-purpose 
computer, a personal computer (“PC”), a workstation, a 
server, a laptop, an Web-enabled telephone, a Web-enabled 
personal digital assistant ("PDA"), an interactive television 
set, a settop box, video tape recorder (“VTR”), digital video 
disc (“DVD”) player, an on-board (i.e., vehicle-mounted) 
computer, or any other component, machine, tool, 
equipment, or Some combination thereof capable of 
responding to and executing instructions. 
An example of a control program is a Software application 

(e.g., operating System, browser application, microbrowser 
application, Server application, proxy application, gateway 
application, tunneling application, communication 
application, and/or ISP client application) loaded on a 
device. Other examples include a computer program, a piece 
of code, an instruction, another device, or Some combination 
thereof, for independently or collectively instructing the 
device to interact and operate as desired. The control pro 
gram may be embodied permanently or temporarily in any 
type of machine, component, physical or virtual equipment, 
Storage medium, or propagated Signal capable of providing 
instructions to a device. In particular, the control program 
(e.g., Software application, computer program) may be 
Stored on a storage media (e.g., ROM, magnetic diskette, or 
propagated signal) or device readable by a general or special 
purpose programmable computer, Such that if the Storage 
media or device is read by a computer System, the functions 
described herein are performed. 
The network 130 may include one or more delivery 

Systems for directly or indirectly connecting the cabinet 
holding system 110 and the client system 120 irrespective of 
physical Separation. Examples of delivery Systems include, 
but are not limited to, a local area network (“LAN”), a wide 
area network (“WAN”), the Internet, the Web, a telephony 
network (e.g., analog, digital, wired, wireless, PSTN, ISDN, 
or XDSL), a radio network, a television network, a cable 
network, a Satellite network, and/or any other wired or 
wireleSS communications network configured to carry data. 
Each network may include one or more elements, Such as, 
for example, intermediate nodes, proxy Servers, routers, 
Switches, adapters, and wired or wireleSS data pathways, 
configured to direct and/or deliver data. 

13
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In Some implementations, the holding cabinet System 110 
may include a network interface (e.g., a RS485 to RF and/or 
a RS485 to IR communication card) for transmitting real 
time holding cabinet information to the client system 120. In 
Such cases, the client System 120 typically will include a 
mobile device Such as an Internet enabled-handheld device, 
Internet-enabled mobile telephone, or laptop computer. The 
client system 120 also may include a mobile device specifi 
cally configured to communicate with the holding cabinet 
system 110. 

In Some implementations, the holding cabinet System 110 
may include a Web Server System that provides real time 
holding cabinet information over the Internet and/or World 
Wide Web. In such cases, the holding cabinet information 
may be represented as specially formatted text files (e.g., 
Web pages) written in Hypertext Markup Language 
(“HTML') or some other markup language, such as XML, 
HDML, and/or VRML. Each text file may be identified by 
a network address Such as a Universal Resource Locator 
(“URL). A typical Web page may include one or more 
hyperlinks referring to the network addresses of other web 
pages. HyperlinkS may be displayed as underlined text or 
graphical images that when clicked, Send a request for the 
asSociated page. For example, hyperlinks representing each 
holding cabinet in a particular restaurant may be presented. 
When a particular hyperlink is Selected, the web page 
including the requested holding cabinet information may be 
downloaded and displayed. 
To view the holding cabinet information over the Internet 

and/or World WideWeb, the client system 120 typically will 
use a browser application. The browser application may 
employ a communications protocol Such as Hypertext 
Transfer Protocol (“HTTP") to request pages from Web 
server system of the holding cabinet system 110. In imple 
mentations where holding cabinet information is maintained 
for Several different establishments, users may be required to 
provide a password to View particular Web pages. Password 
and/or other Security measures may be used to ensure that 
only authorized users view Secure Web pages. 

FIGS. 5a-5d illustrate aspects of various holding cabinet 
displays according to one embodiment of the present inven 
tion. Each of the holding cabinet displayS may be presented 
on a display panel. The display panel may include light 
emitting diodes (LEDs) and have touch Screen functionality. 
The holding cabinet displays also may be presented on a 
display Screen of a client device (e.g., Internet enabled 
handheld device, Internet-enabled mobile telephone, PC 
and/or laptop computer). In Such cases, the displays may 
include graphical representations of a holding cabinet dis 
play panel, a holding cabinet shelving unit, and/or a holding 
cabinet. 

In one implementation, the shelving unit 12a includes a 
display panel 18a configured to present a user interface for 
conveying information regarding food products Stored in the 
food holding cabinet and for receiving operator input. The 
user interface may incrementally present combinations of 
food product displayS according to the number and position 
of food products within the passageway 16a. For example, 
when four food products are positioned in the passageway 
16a (e.g., FIG. 5a), the user interface may include four food 
product displayS. When one food product is positioned 
within the passageway 16a (e.g., FIG. 5d), the user interface 
may include a single food product display Spanning the 
width of the display panel 18a. In this way, different 
combinations of individual food products may be stored 
with the appropriate display information appearing above 
each food product. 
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10 
FIG. 5a illustrates a modular holding cabinet shelving 

unit 12a containing four food products 14 positioned in a 
passageway 16a. The holding cabinet shelving unit 12a 
includes a display panel 18a presenting one implementation 
of a holding cabinet user interface. As shown in FIG.5a, the 
holding cabinet user interface includes food product displayS 
180a-d for conveying information regarding the stored food 
products. The location of the food product displays 180a-d 
corresponding to the position of the food products within the 
passageway 16a. 

Each of the food product displays 180a-d respectively 
includes touch icons 181a-d, timer keys 182a-d, and mes 
sage areas 183a-d. The touch icons 181a-d indicate to an 
operator that the display panel 18a includes touch Screen 
functionality. In addition, the touch icons 181a-d locate 
positions of the display panel 18a that are receptive to touch 
input. The timer keys 182a-d respond to operator input for 
Setting a timer associated with each food product 14. 
The message areas 183a-d may display alpha-numeric 

messages to an operator regarding the Stored food products 
14. The message may convey information Such as the 
Selected mode of operation, a description of the Stored food 
products, the shelf life remaining for each food product, 
and/or the temperature of each passageway. For example, 
when a food product is Selected, the message display areas 
183a-d may present a description (e.g., name, category) of 
the Selected food product. When the timer is Set, the message 
display areas 183a-d may present a degrading counter 
counting down from an initially set time value. When the 
temperature is Set, the message display areas 183a-d may 
present a numeric value indicating the current and/or Set 
temperature. 
As shown in FIG. 5a, the text included in the message 

display 183S may be intensified (e.g., enlarged font, 
highlighted) to indicate the food product with the least 
amount of remaining shelf life. In general, the message 
display areas 183a-d are configured to draw attention to 
food products that should be used first. Varying degrees of 
intensity (e.g., dim, medium, bright) and size may be used 
to distinguish and rank the shelf life of the stored food 
products. 
The user interface may include an up arrow key 184 and 

a down arrow key 185, a menu key 186, a temperature/ 
enter/page key 187, a program, key 188, and/or an alarm key 
189. The up and down arrow keys 184, 185 allow an 
operator to increase and decrease displayed values (e.g., 
temperature, time) or change Selections. The menu key 186 
may respond to user input and allow an operator to Select an 
operation mode (e.g., clean mode, test mode), Select meal 
transitions (e.g., breakfast to lunch), and/or to turn the 
passageway 16a on or off. The temperature/enter/page key 
187 may respond to user input and allow an operator to 
display temperature information, enter operational changes, 
and/or scroll to different pages. The program key 188 may 
respond to user input and may allow an operator to change 
or Select food products, meals, product positions, and/or 
holding temperatures. The alarm key 189 may respond to 
user input and allow an operator to Set alarm conditions 
and/or enable (or disable) alarm Settings. 

FIGS. 5b-5d illustrate a modular holding cabinet shelving 
unit 12a respectively containing three food products, two 
food products, and one food product positioned in the 
passageway 16a. The display panel 18a presents different 
user interfaces according to the number of food products and 
position of each food product within the passageway 16a. In 
particular, FIG. 5b illustrates one implementation of holding 
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cabinet user interface including three food product displayS 
180a-c for conveying information regarding the stored food 
products. FIG. 5c illustrates one implementation of a hold 
ing cabinet user interface including two food product dis 
playS 180a-b for conveying information regarding the 
stored food products. FIG. 5d illustrates one implementation 
of a holding cabinet user interface including a single food 
product display 180a for conveying information regarding 
the stored food product. 
AS shown, the location of the food product displays within 

each user interface corresponds to the position of the food 
products within the passageway 16a. The locations of the 
arrow keys 184, 185, the menu key 186, the temperature/ 
enter/page key 187, the program key 188, and/or the alarm 
key 189 may vary depending on the number of food products 
and position of each food product within the passageway 
16a. 

A number of implementations have been described. 
Nevertheless, it will be understood that various modifica 
tions may be made. For example, in Some implementations, 
the holding cabinet may include more or less than four 
shelving units. Additionally, each shelving unit may be 
capable of Storing more or less than four categories or types 
of food products. In Some implementations, the main con 
troller may control the operation of the entire holding 
cabinet and/or may perform all of the functions of the 
display controllers. Furthermore, in Some implementations, 
a modular unit may include more than one shelving unit. 

Other implementations are within the scope of the fol 
lowing claims. 
What is claimed is: 
1. A cabinet for maintaining one or more food products at 

a predetermined temperature, the cabinet comprising: 
at least one modular shelving unit capable of intercon 

necting with one or more additional modular shelving 
units, each modular shelving unit including: 
a passageway for Storing food products, the passage 
way having a width dimension capable of Storing at 
least two food products, 

a display for presenting information regarding food 
products Stored in the passageway; and 

a control System for individually controlling the opera 
tions of the modular shelving unit including control 
ling the temperature of the passageway and control 
ling the presentation of information by the display. 

2. The cabinet of claim 1, wherein the modular shelving 
unit comprises at least one bezel assembly, the bezel assem 
bly including a display Screen and a slot forming an opening 
of the passageway. 

3. The cabinet of claim 2, wherein the modular shelving 
unit comprises at least two bezel assemblies. 

4. The cabinet of claim 2, wherein the display screen 
comprises a vacuum florescent display. 

5. The cabinet of claim 2, wherein the display screen 
includes touch Screen functionality. 

6. The cabinet of claim 2, wherein at least part of the 
control system is included within the bezel assembly. 

7. The cabinet of claim 1, wherein the modular shelving 
unit comprises a heater assembly for maintaining food 
products at a particular temperature, the heater assembly 
including frame components Supporting a top heater plate 
and bottom heater plate. 
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8. The cabinet of claim 7, wherein the frame components 

include interconnection wiring capable of communicating 
with interconnection wiring of one or more additional modu 
lar shelving units. 

9. The cabinet of claim 7, wherein the heater assembly 
comprises a temperature Sensor for providing temperature 
detection Signals to the control System. 

10. The cabinet of claim 7, wherein at least part of the 
control System is included in the heater assembly. 

11. The cabinet of claim 1, wherein the modular shelving 
unit comprises a position Sensor for detecting location of 
food products within the passageway. 

12. The cabinet of claim 11, wherein the position sensor 
provides position indication Signals to the control System. 

13. The cabinet of claim 1, wherein the control system 
comprises Switching circuitry for controlling the tempera 
ture of the passageway. 

14. The cabinet of claim 1, wherein the control system 
comprises a network interface for Sending and receiving 
communication data. 

15. The cabinet of claim 14, wherein the network interface 
comprises at least one of a modem, communication card, 
transmitter, and network adapter. 

16. The cabinet of claim 14, wherein the communication 
data comprises at least one of infrared communication data 
and radio frequency communication data. 

17. The cabinet of claim 14, wherein the communication 
data is capable of being rendered by a wireleSS communi 
cations device as a Substantially real-time representation of 
an operating condition of the cabinet. 

18. The cabinet of claim 1, further comprising at least two 
modular units. 

19. A cabinet for maintaining one or more food products 
at a predetermined temperature, the cabinet comprising: 

at least one modular shelving unit capable of intercon 
necting with one or more additional modular shelving 
units, each modular shelving unit including: 
holding means for Storing food products, the holding 
means capable of Storing at least two food products, 

display means for presenting information regarding 
food products Stored by the holding means, and 

control means for individually controlling the opera 
tions of the modular shelving unit including control 
ling the temperature of the holding means and con 
trolling the presentation of information by the 
display means. 

20. A modular shelving unit, comprising: 
a passageway for Storing food products, the passageway 

having a width dimension capable of Storing at least 
two food products, 

a display for presenting information regarding food prod 
ucts Stored in the passageway; and 

a control System for individually controlling the opera 
tions of the modular shelving unit including controlling 
the temperature of the passageway and controlling the 
presentation of information by the display, 

wherein the modular shelving unit is capable of intercon 
necting with one or more additional modular shelving 
units to form a cabinet for maintaining one or more 
food products at a predetermined temperature. 

k k k k k 
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