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(57) Abstract: In some embodiments, systems, apparatuses and methods are provided herein useful to temperature-controlled delivery
of'items. A conveyor mechanism disposed within a temperature-controlled compartment of a delivery vehicle can provide easy access
to items within the compartment. In some embodiments, the conveyor mechanism can be operated by a control circuit to convey items
within the compartment to position the items adjacent to the access door according to various inputs.
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TEMPERATURE-CONTROLLED DELIVERY VEHICLE

Cross-Reference to Related Applications

{0601] This application claims the benefit of U.S. 62/344,117, filed June 1, 2016, which i3

hereby incorporated by reference herein in its entirety.

Technical Field

{0002] This mvention relates generally to delivery vehicles and, more particularly, to

temperature-controllied delivery vehicles.

Background

{0003] Delivery of items, particularly food tems, can often require the use of a
temperature-controlled vehicle so that refrigerated or frozen items maintain desired temperatures
during transport. The storage configuration of temperature~-controlled vehicles can result in waste
if a larger than necessary area is kept at refrigerated or freezing temperatures. The storage
configuration can also cause access i1ssues if a desired area 15 difficult to easily access due to the

focation of another temperature area or other items within the vehicle.

Brief Description of the Drawings

{0004] Disclosed herein are embodiments of systems, apparatuses and methods
pertaining to a delivery vehicle having a temperature~-controlled compartment and a conveyor for

item access. This description includes drawings, wherein:

[0005] FIG. 1 15 side elevation view of a delivery vehicle 1n accordance with some
embodiments.

[0606] FIG. 2 1s rear elevation view of a delivery vehicle in accordance with several
embodiments.

{0667} FIG. 3 15 a top perspective view of a conveyor mechanism for a delivery vehicle
in accordance with some embodiments.

[06038] FIG. 4 15 a top perspective view of a conveyor mechanism and side loading area

for a delivery vehicle n accordance with several embodiments.
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{0009} FIG. 5 15 a diagrammatic view of a control circuit and components for a delivery

vehicle i accordance with some embodiments.
{0010} FIG. 6 15 a flowchart in accordance with several embodiments.

{061 1] Elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimensions and/or relative positioning of
some of the elements in the figures may be exaggerated refative to other elements to help to
improve understanding of various embodiments of the present invention. Also, common but
well-understood elements that are useful or necessary in a commercially feasible embodiment are
often not depicted in order to facilitate a less obstructed view of these various embodiments of
the present mvention. Certain actions and/or steps may be described or depicted in a particular
order of occurrence while those skilled in the art will understand that such specificity with
respect to sequence is not actually required. The terms and expressions used herein have the
ordinary technical meaning as is accorded to such terms and expressions by persons skilled in the
technical field as set forth above except where different specific meanings have otherwise been

set forth herein.

Detailed Description

{0012] Generally speaking, pursuant to various embodiments, systems, apparatuses and
methods are provided herein useful to temperature-controlled delivery of items. A conveyor
mechanism disposed within a temperature-controlled compartment of a delivery vehicle provides
easy access to items within the compartment. It desired, the conveyor mechanism can be
configured to convey items within the compartment to a position adjacent to an access door
thereof. By some approaches, the conveyor mechanism can be operated by a control circuit that
can be configured to posttion items adjacent to the access door according to various inputs.
{0013} Details of a delivery vehicle 10 are shown i FIGS. 1-6. As shown in FIG. 1, the
delivery vehicle 10 includes a passenger compartment 12, an engine or motor 14, wheels 16
mncluding wheels configured to be driven by the engine or motor 14, a storage compartment 18,
and a door 20 providing access to the storage compartment 18, The delivery vehicle can include
any suitable vehicle control and propulsion mechanisms, as well known and understood in the art

and, as such, require no further description.
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{0014} The storage compartment 18 can be removably mounted to a frame 21 of the
vehicle 10 or can be permanently secured thereto. The storage compartment 18 is temperature
controlled to store and transport various items 22 therein for subsequent delivery. In one form, as
illustrated in FIG. 1, the storage compartment 18 can be divided into separate temperature-
controlled zones, which can include a freezer compariment 24, a refrigerated compartment 26,
and a room-temperature compartment 28, If desired, the storage compartment 18 can further
mnclude or replace one of the other compartments with a non-temperature controlled

compariment.

{0015] In a preferred form, the separate temperature-controlled zones are disposed ina
stacked orientation, as shown in FIG. 1 so that each zone extends the length of the storage
compartment 18. As such, the zones can be distributed between a top compartment 30, a middle
compartment 32, and a bottom compartment 34. With this configuration, the door 20 can bea
single door providing access to all of the compartments 30, 32, 34 when opened, or, as shown in
FIG. 2, the door 20 can nclude top, middle, and bottom doors 36, 38, 40, so that the
compartments 30, 32, 34 can be accessed individually. Using multiple doors 36, 38, 40
advantageously preserves the cooling in compartments that would otherwise not be accessed or

can shorten the tiroe that a compartment 1s open for a particular delivery.

{0016] The delivery vehicle 10 can include one or more cooling systems 42 to control the
temperature within the temperature-controlled zones, which can have any suitable configuration
as known n the art. More specifically, each zone can have a dedicated cooling system, a single
cooling system can control the temperature of multiple compartments, or the like. Alternatively,
or in addition thereto, the zones can utilize passive cooling items 44, such as disposing ice or an

equivalent thereof in the zones.

[0617] By one approach, the freezer compartment 24 can be the top compartment 30, the
refrigerated compartment 26 can be the nuddle compartment 32, and the room-temperature
compartment 28 can be the bottom compartment 34. This configuration advantageously aliows
cold air from the freezer compartment 24 to travel downwardly to cool the refrigerated
compartment 26 and, subsequently, the room-temperature compartment 28. This efficiently
utilizes the refrigeration produced by the cooling system 36 to mamntain the relatively higher

temperatures of the refrigerated and room-temperature compartments 26, 28, If deswred, to aid m
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the downward travel of the cooled air, the top, middle, and bottom compartments 30, 32, 34 can

be connected by one or more passageways 46.

{0018] By ansther approach, the freezer compartment 24 can be the botiom compartment
34, the refrigerated compartment 26 can be the middle compartment 32, and the room-
temperature compartment 28 can be the top compartment 30, This configuration advantageously
maintains the coldest temperatures in the bottom compartment 34. Of course, if desired, other

configurations for the top, middle, and bottom compartments 30, 32, 34 can be utilized.

{0619] Turning now to FI(G. 3, a conveyor mechanism 48 s shown, which can be
disposed i or adjacent to a bottom wall 50 of any or all of the compartments 30, 32, 34 The
conveyor mechanism 48 is configured to convey items 22 within the respective compartment 30,
32, 34 to a position adjacent to the door 20 so that the delivery person can easily access the
desired items 22 for delivery. As shown, the conveyor mechanism 48 includes a closed track 52
with a continuous path around the compartment 30, 32, 34, which can be a loop or oval as
illustrated, or other continuous path if destred. The conveyor mechanism 48 drives the track 52
arcund the continuous path to thereby reposition items 22 within the respective compartment 30,

32, 34

10020} By one approach, as shown in FIG. S, the conveyor mechanism 48 can be
independently controlled by a control circuit 34, which can be operably coupled thereto by a
wireless or wired connection. The term control circuit refers broadly to any microcontroller,
computer, or processor-based device with processor, memory, and programmable mput/output
peripherals, which is generally designed to govern the operation of other components and
devices. It1s further understood to include conunon accompanying accessory devices, including
memory, transceivers for communication with other components and devices, etc. These
architectural options are well known and understood in the art and require no further description
here. The control circuit 34 may be configured (for example, by using corresponding
programming stored 1 a memory as will be well understood by those skilled 1n the art) to carry
out one or more of the steps, actions, and/or functions described herein. The control circuit 48
can also be configured to control operation of the cooling systems 42 to control the temperature

within the compartments 30, 32, 34
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{0021} By one approach, the conveyor mechanism 48 can include user inputs 56
configured to send signals to the control circuit 54, through a wireless or wired connection, to
operate the conveyor in one or both directions and manually select item posttioning. By further
approaches, the control circuit 34 can be contigured to posttion one or more items 22 adjacent to
the door 20 based on various inputs. In a first example, a global positioning system {gps) device
58 can send positional data of the delivery vehicle 10 to the control circuit 54. The gps device 58
can be remote or local to the delivery vehicle 10 and can communicate with the control circuit 54
over any suitable connection, mcluding a wired connection or wireless connections, such as radio
communication, the Internet, or other protocols. The control circuit 54 can further be sent or
configured to retrieve delivery location data and delivery item data, such as from a local memory
60 or a remote server or database device 62. So configured, the control circuit 54 can determine a
location of the delivery vehicle 10, determine which items 22 within the respective
compartments 30, 32, 34 are intended for delivery in that location, and operate the conveyor
mechanism 48 to position the items 22 adjacent to the door. This not only reduces dehivery times,
but also reduces cooling costs by mintmizing the time that the door 20 is open to retrieve the

itermns 22 as compared to having to search through all of the items 22 on the conveyor.

[0022] In a second example, the control circuit 54 can be sent or configured to retrieve
delivery rout data including a number of stops therefor and delivery item data identifying which
items 22 in the compartments 30, 32, 34 are for each stop on the delivery rout, such as from the
local memory 60 thereot or the remote server or database device 62. So configured, the control
circutt 54 can be configured to operate the convevor mechanism 48 to position items 22 adjacent
to the door 20 for the first stop on a debivery rout and can be configured to subsequently operate
the conveyor mechanism 48 to position ttems 22 adjacent to the door 20 based on the respective

stop along the dehivery rout.

{8023} If desired, the items 22 can be transported within a tote 64 or other container, such
as bag or the hike, for easy storage, maneuverability within the compartments 30, 32, 34 on the
conveyor track 50, and handhing. If desired, the tote 64 can mclude identification information 66,
as shown in FIG. 4, identifying the iterns 22 within the tote 64 or identifying a particular delivery
location for the items 22 within the tote 64. The identification information 66 can be a machine

readable code, such as a barcode, QR code, or the like, or can be an identification chip, suchas a
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passive or active radio frequency identification chip. The delivery vehicle 10 can include a
corresponding reader 68 configured to read or query for the identification information 66 and
send the identification information 66 to the control circuit 48 for processing. With this
configuration, if desired, a delivery person can be provided with the identification information 66
and can send the identification information 66 to the control circuit 48, such as through the
reader 68, and the control circuit 48 can then position the desired tote 64 adjacent to the door 20

for easy access.

{6024] As shown FIGS. 2, 3, and 5, with any of the above configurations, the delivery
vehicle 10 can further include a switch device or sensor 70 that is configured to actuate or
identify when an item 22 or tote 64 is positioned adjacent to the door 20. For example, the switch
device 70 can be a push button switch device with an actuator configured to be depressed when
the item 22 or tote 64 is positioned adjacent by the door 20. In another example, the sensor 70
can be a proximity sensor configured to detect when an object 15 positioned adjacent thereto.
Next, the delivery vehicle 10 can include an indicator 72, such as one or more hight sources,
disposed on an exterior 74 thereof, such as the door 20 or closely adjacent thereto, to indicate to
a delivery person that the item 22 or tote 64 1s positioned adjacent to the door 20 for delivery.
With the configuration utilizing multiple doors 36, 38, 40, each door 36, 38, 40 and
corresponding compartments 30, 32, 34 can include switch devices or sensors 70 and
corresponding indicators 72. So configured, if a particular delivery location does not have items
22 within every compartment 30, 32, 34, the indicators 72 will show a delivery person which
doors 36, 38, 40 to open to retrieve the iterns 22, which preserves cooling within the unopened
compartments 30, 32, 34, As shown in FIG. 5, the switch device or sensor{s} 70 and the
mdicator(s} 72 can be operably coupled, by wireless or wired connections, to the control circut

54 to be controlled thereby.

16025} By another approach shown in FIG. 4, the 1tems 22 or totes 64 can be stored m an
area 76 adjacent to the conveyor mechanism 48 withun the compartments 30, 32, 34, A transfer
mechanism 78, such as a gravity feed with a gate 30, pusher mechanism 82, or the like, can be
configured to operate and transfer items 22 or totes 64 to the conveyor mechanism 48. The

transfer mechanism 78 can be operated by the control device 54 to deposit items 22 or totes 64
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on the conveyor mechanism 48 by delivery location, as space 1s freed on the conveyor

mechanism 48, or the like.

{0026} In some embodiments, a delivery vehicle 1s described herein that includes a
temperature-controlled compartment, a door providing access to the temperature-controlled
compartment, one or more containers disposed within the temperature-controlled compartment,
and a conveyor mechanism disposed at least partially within the temperature-controlled
compartment and configured to convey the one or more containers about a continuous path
within the temperature-controlled compartment such that the containers are accessible through
the door. The delivery vehicle can further include a control circuit configured to control

operation of the conveyor mechanism.

10027} By some approaches, the control circuit can be configured to position a particular
container of the one or more containers adjacent to the door with the conveyor mechanism based
on location data of the delivery vehicle. By a further approach, the delivery vehicle can include a
switch device disposed adjacent to the conveyor and a light coupled to the switch device. As
such, the switch device can be configured to be activated by a container positioned adjacent to
the door and illuminate the hight to provide a visual indication that the particular container 13

adjacent to the door.

{0028] By several approaches, the control circuit can be configured to position a
particular container of the one or more containers adjacent to the door based on delivery rout

mformation.

{0029} By some approaches, the temperature-controlied compartment can include three
compartments and the convevor mechanism can include three conveyor mechanisms. As such,
the three compartments can include a freezer compartment, a refrigerated compartment, and a
room temperature compartment, and each of the three compartments can have an associated
conveyor mechanism. By further approaches, the three compartments can be arranged ma
stacked configuration with the refrigerated compartment disposed between the freezer
compartment and the room temperature compartment. By further approaches, the door can
melude three doors, one for each of the three compartments. By further approaches, each of the

contamers can include identification information and the control circuit can be configured to
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operate the conveyor mechanism to position an identified container adjacent to the door in

response to reception of the identification information for the identified container.

{0036} In several embodiments and as shown in FIG. 6, a method 100 for delivery of
food products 13 described herein that includes moving 102 to a delivery location with a delivery
vehicle. The delivery vehicle can include a temperature-controlled compartment with one or
more containers therein, a door providing access to the temperature-controlied compartment, and
a conveyvor mechanism disposed at least partially within the temperature-controllied compartment
and configured to convey the one or more containers about a continucus path within the
temperature-controlled compartment. The method further includes operating 102 the conveyor
mechanism with a control circuit to move a container of the one or more containers disposed

thereon to a position adjacent to the door.

{0031] By some approaches, the method can further include wdentifying 104 a particular
container of the one or more containers as associated with a particular location. As such,
operating the conveyor mechanism with the control circuit can include operating the conveyor
mechanism to position the particular contamer adjacent to the door based on location data of the
delivery vehicle. By further approaches, the method can further include visually indicating 106

that the particular container is positioned adjacent to the door.

[0032] By several approaches, the temperature-controlled compartment can include three
compartments including a freezer compartment, a refrigerated compartment, and a room
temperature compartment and the convevor mechanism can include three conveyor mechanisms,
each of the three compartments having an associated conveyor mechanism. As such, operating
the conveyor mechanism with the control circuit can include selectively operating each of the
conveyor mechanisms to move containers of the one or more containers within each of the three

compartments to positions adjacent to the door.

{0033] By some approaches, the method can further include receiving identification
information for the one or more containers and receiving particular identification information to
request a particular container of the one or more containers. As such, operating the conveyor

mechanmsm with the control circust can include operating the conveyor mechanism to position
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the particular contamer adjacent to the door in response to receiving the particular identification
mformation.

{0034} Those skilled in the art will recognize that a wide variety of other modifications,
alterations, and combinations can also be made with respect to the above described embodiments
without departing {from the scope of the invention, and that such modifications, alterations, and

combinations are o be viewed as being within the ambit of the inventive concept.
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CLAIMS

What 1s claimed 1s:
1. A delivery vehicle comprising:

a temperature-controiled compartment;

a door providing access to the temperature-controlled compartment;

one or more containers disposed within the temperature-controlled compartment;

a conveyor mechanism disposed at least partially within the temperature-controlied
compartment and configured to convey the one or more containers about a continuous path within
the temperature-controlled compartment such that the containers are accessible through the door;
and

a control circuit configured to control operation of the conveyor mechanism.

2. The delivery vehicle of claim 1, wherein the control circuit 1s configured to position a particular
container of the one or more containers adjacent to the door with the conveyor mechanism based

on location data of the delivery vehicle.

3. The delivery vehicle of claim 2, further comprising a switch device disposed adjacent to the
conveyor and a hight coupled to the switch device, the switch device configured to be activated by
a container positioned adjacent to the door and iluminate the hight to provide a visual indication

that the particular container is adjacent to the door.

4. The delivery vehicle of claim 1, wherein the control circuit 1s configured to position a particular

container of the one or more containers adjacent to the door based on delivery rout information.

5. The delivery vehicle of claim 1, wherein the temperature-controlled compartment comprises
three compartments and the conveyor mechanism comprises three conveyor mechanisms, the three
compartments including a freezer compartment, a refrigerated compartment, and a room
temperature compartment, each of the three compartments having an associated conveyor

mechanism.

10
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6. The delivery vehicle of claim 5, wherein the three compartments are arranged in a stacked
configuration with the refrigerated compartment disposed between the freezer compariment and

the room temperature compartment.

7. The delivery vehicle of claim 5, wherein the door comprises three doors, one for each of the

three compartments.

8 The delivery vehicle of claim 5, wherein each of the containers include identification
mformation and the control circuit is configured to operate the conveyor mechanism to position
an identified container adjacent to the door in response to reception of the identification

mformation for the identified contamner,

9. The delivery vehicle of claim 5, further comprising a cooling agent disposed on the conveyor

mechanism between adjacent containers.

10. The dehvery vehicle of claim 1, wherein the conveyor mechanism is generally oval shaped.

11. A method for delivery of food products, the method comprising:

moving to a delivery location with a delivery vehicle having a temperature-controlled
compartment with one or more containers therein, a door providing access to the temperature-
controlled compartment, and a convevor mechanism disposed at least partially within the
temperature-controlled compartment and configured to convey the one or more containers about a
continuous path within the temperature-controlled compartment;

operating the conveyor mechanism with a control circuit to move a container of the one or

more containers disposed thereon to a postiion adjacent to the door.

12. The method of claim 11, further comprising identifying a particular container of the one or

more containers as associated with a particular location, and wherein operating the conveyor

11
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mechanism with the control circuit comprises operating the conveyor mechanism to position the

particular container adjacent to the door based on location data of the delivery vehicle.

13. The method of claim 12, further comprising visually indicating that the particular contaimer is

positioned adjacent to the door.

14, The method of claim 13, wherein visually indicating that the particular container 1s positioned
adjacent to the door comprises the particular container activating a switch and tlluminating a ight

in response to the switch being activated.

15, The method of claim 11, wherein operating the conveyor mechanism with the control circuit
to move the container comprises operating the conveyor mechanism to position the container

adjacent to the door based on delivery rout information.

16. The method of claim 11, wherein the temperature-conirolled compartment comprises three
compartments and the conveyor mechanism comprises three conveyor mechanisms, the three
compartments including a freezer compartment, a refrigerated compartment, and a room
temperature compartment, each of the three compartments having an associated conveyor
mechanism; and operating the conveyor mechanism with the control circuit comprises selectively
operating each of the conveyor mechanisms to move containers of the one or more containers

within each of the three compartments to positions adjacent to the door.

17. The method of claim 16, wherem the door comprises three doors, one for each of the three
compartments; and further comprising visually indicating whether a container of the one or more

contamners 1s positioned adjacent to each of the doors.
18 The method of claim 11, further comprising receiving identification information for the one or

more containers and receiving particular identification information to request a particular container

of the one or more containers; and wherein operating the conveyor mechanism with the control

12
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circuit comprises operating the conveyor mechanism to position the particular container adjacent

to the door in response to receiving the particular identification information.

13
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