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BUN SEPARATION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority of U.S. Provisional Patent Application No.

62/613,993, filed on January 5, 2018, the contents of which is hereby incorporated by reference

in its entirety.

BACKGROUND

[0002] The present disclosure is related to the field of food preparation. More

specifically, the present disclosure is related to systems and methods of handling baked goods for

use in the assembly of sandwiches in a food preparation setting.

[0003] Many restaurant and food service settings, particularly quick service restaurants

(QSR) use a combination of pre-prepared and on-demand prepared food components in order to

assemble foods ordered by customers, for example, hamburgers or sandwiches within a

customer’s time expectation. While one approach to order assembly would be to sequentially

prepare each food item constituent on demand in the order in which it is needed, customer food

preparation time expectations in the QSR setting are not frequently met with such an approach.

[0004] Additionally, as the number of menu options and accommodation of customer

special requests or customizations proliferate, there is a need for management of a greater

number and variety of food items and constituents. Management of prepared food constituent

inventory is more challenging as the number of food constituents increases. Also, as order

assembly becomes more complicated, the assembly instructions are harder for food preparation

workers to remember and correctly follow. This creates a greater learning curve for new or

inexperienced workers or for the introduction of new menu items.

[0005] Bread, rolls, or other baked goods commonly form the structure on or within

which the substance of a sandwich or other food item is held. Sandwiches, including

hamburgers, club sandwiches, open-faced sandwiches, and wrapped sandwiches are commonly

prepared foods in restaurants and kitchens. In the QSR, fast casual restaurant, or institutional

kitchen setting, handling (and toasting, if necessary) of the baked good can take nearly half of the

total time required to prepare the ordered sandwich. As a further challenge, if left exposed, baked

goods can quickly become stale, prone to mold, or otherwise degrade in flavor.



[0006] Baked goods are often partitioned into slices or halves for thermal treatment, for

example toasting and/or for use in assembling a sandwich. Baked goods can be sliced on

demand, but this adds time and complexity to sandwich assembly processes. Baked goods can be

provided pre-sliced, although if held separately once sliced, the interior of the baked good is

susceptible to degradation when exposed to air. Therefore, baked goods are often supplied in a

pre sliced, but complete condition. This adds a further challenge in that the partitioned pieces of

the baked good must be separated and directed for individual treatment in the sandwich assembly

process.

[0007] There is a trend in restaurants and food service for increased menu options and for

accommodation of further customer custom requests. This adds to the complexity of food item

orders and foodservice workers are less able to rely on memorization of food item recipes to

assemble the order. Increased menu options and custom accommodations further contribute to

slow the assembly of these food items.

[0008] Thus further solutions are needed for the handling and preparation of baked goods

in a restaurant or foodservice setting, particularly in the separation and direction of baked goods

into constituent component pieces.

BRIEF DISCLOSURE

[0009] An exemplary embodiment of a bun separator separates pre-sliced buns into a

plurality of portions. The bun separator includes a bun feeder, an obstruction, and an actuator.

The bun feeder is configured to receive a pre-sliced bun having a plurality of portions. The bun

feeder moves the pre-sliced bun along a first feed path. The obstruction is arranged relative to the

first feed path. The obstruction is configured to engage at least one portion of the plurality of

portions of the pre-sliced bun. The actuator operates to selectively engage a least one portion of

the plurality of portions of the pre-sliced bun against the obstruction to separate the least one

portion of the pre-sliced bun and transfer the at least one portion to a second feed path.

[0010] In exemplary embodiments of the bun separator, the bun feeder may be a ramp

that moves the pre-sliced bun along the first feed path by gravity. In exemplary embodiments of

the bun separator, the bun feeder may be a conveyor operable in an advancing direction to move

the pre-sliced bun along the first feed path.



[0011] The obstruction may be a restrictor arranged to laterally constrain a portion of the

first feed path. In such an embodiment, the actuator may be a roller. In still further embodiments,

the roller is part of a plurality of rollers with a belt extending between the plurality of rollers.

[0012] The obstruction may be a partition configured to engage at least one portion of the

plurality of portions while permitting another at least one portion of the plurality of portions to

pass beyond the partition. The partition may be arranged adjacent the first feed path. The

partition may be elevated from the first feed path. The partition may be arranged across the feed

path. The partition may be parallel to the feed path. The actuator may include a pusher that

selectively engages a portion of the bun to separate the portions. The pusher may move by lateral

translation across the first feed path.

[0013] In exemplary embodiments of the bun separator, the pre-sliced bun may be a club

bun having heel, club, and crown portions. The pusher may further include a lateral arm that

selectively extends across the first feed path. A transverse extension of the pusher may extend in

the direction of the first feed path and include an exterior face and an interior face. The pusher

extends across the first feed path. The pusher engages the heel with the exterior face and pushes

the heel to the second feed path while the club portion drops into contact with the first feed path.

Then the pusher withdraws across the first feed path and engages the club portion with the

interior face, pulling the club portion to a third feed path while the crown portion drops to the

first feed path.

[0014] In an exemplary embodiment of the bun separator, the actuator includes a pusher

with a plurality of fingers that each engage a portion of the pre-sliced bun, and wherein the

plurality of fingers are secured to pivot relative to each other across the pre-sliced bun. Another

exemplary embodiment of the bun separator includes a wedge having a front tip and a wedge

surface. The wedge is secured to an arm in a position that extends across a portion of the first

feed path. The obstruction includes the front tip of the wedge and the actuator includes the

rotation arm and wedge surface, wherein the wedge is pivotable about an axis of the arm by

rotation of the arm to position at least one portion of the pre-sliced bun on the second feed path.

[0015] In exemplary embodiments of the bun separator, a holding cabinet is connected to

the bun feeder. The holding cabinet is configured to maintain the pre-sliced buns in a controlled

environment and selectively position the pre-sliced buns on the bun feeder. In exemplary

embodiments of the bun separator, a toaster is arranged relative to the first feed path and the



second feed path, wherein the toaster includes different toasting arrangements in alignment with

the first feed path and the second feed path. The toaster may further include a separation plate to

engage separated crown and heel portions and direct separated crown and heel portions into

associated toasting paths.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figure 1 is a system diagram of an exemplary embodiment of a baked goods

handling system.

[0017] Figure 2 is a system diagram of an exemplary embodiment of a holding cabinet.

[0018] Figure 3 depicts a further exemplary embodiment of a baked goods handling

system.

[0019] Figure 4 depicts exemplary embodiments of bun separators.

[0020] Figures 5A-E depict the operation of an exemplary embodiment of a bun

separator.

[0021] Figures 6A-C depict the operation of an exemplary embodiment of a bun

separator.

[0022] Figure 7 is a schematic diagram of a bun separator.

[0023] Figure 8 is a schematic diagram of a bun separator.

[0024] Figure 9 is a schematic diagram of a bun separator.

[0025] Figure 10 is a further embodiment of a bun separator configured for separation of

club buns.

[0026] Figures 11A and 11B depict operation of a fingered bun separator.

DETAIDED DISCFOSURE

[0027] As provided herein exemplary embodiments of devices and systems for handling

and dispensing baked goods in a restaurant or food service setting. The systems and devices as

disclosed herein can be exemplarily used to handle a wide variety of baked goods, including but

not limited to buns, rolls, English muffins, croissants, bagels, muffins, flatbread, pitas, cakes,

pastries, and so forth.

[0028] Figure 1 is a system diagram of a baked good handling system 10 as will be

described in further detail herein. The handling system 10 generally includes three components, a



holding cabinet 12, a dispenser 14, and a treatment device, which may exemplarily be a toaster

16, as used in the present example. While these components will all be described in further detail

herein, the holding cabinet 12 establishes and provides an environment conducive to extending

the time that baked goods can be held without degradation in quality. The dispenser 14 selects an

individual baked good from a plurality of baked goods which may all be the same or may include

a variety of baked goods for dispense. The dispenser 14 delivers the baked good to an output

location and may further include separation of the baked good into portions. The output location

of the dispenser 14 may be a treatment device, for example, a toaster 16. The toaster 16 is

operated to provide a required amount of heat to the baked good to create a palatable Maillard

reaction in the baked good. While the example treatment device of a toaster is generally used

herein, embodiments may use other types of treatment devices as well. Treatment devices may

include apparatus to perform a treatment on a dispensed baked good, such treatments including,

but not limited to steaming, heating, topping, or packaging. Therefore, other treatment devices

within the scope of the present disclosure may include a steamer, a sauce dispenser, a condiment

dispenser, or a packaging machine. Exemplary embodiments herein may describe the holding

cabinet 12, dispenser 14, and toaster 16 as separate devices, however, it will be recognized from

the present disclosure that in other embodiments, some or all of these components may be

combined into an integrated device that performs two or more of the functions of these devices.

[0029] In an exemplary embodiment, a customer order is exemplarily received from a

point of sale (POS) system 18, the customer order identifies one or more food products requiring

assembly to complete the order. The customer order is exemplarily provided to a kitchen

management system (KMS) 20 that identifies the components of each of the food products in the

customer order and also exemplarily tracks, manages, and coordinates kitchen inventory and the

order in which food products are processed, for example, with the baked good handling system

10. In doing so, the KMS 20 can provide control signals to each of the devices in the baked good

handling system 10, and any other communication-enabled devices in the kitchen. The holding

cabinet 12, the dispenser 14, and the toaster 16 are each communicatively connected to the KMS

20 to receive these instructions of the customer orders and the baked goods needed for the

incoming orders. In embodiments, the KMS 20 may be directly connected to one or more of the

holding cabinet 12, the dispenser 14, and the toaster 16. In other embodiments, an intemet-of-

things (IOT) communications system 22 may be intermediate to the POS system 18, the KMS 20



and the devices of the baked good handling system. The IOT communications system 22 may

communicatively connect the KMS 20 to each of the holding cabinet 12, the dispenser 14, and

the toaster 16, as well as to other communication enabled devices within the kitchen setting.

[0030] While the POS system 18 and the KMS 20 are depicted as separate systems, it

will be recognized that the POS system 18 and the KMS 20 may be provided as a single

integrated system. The POS system 18 and the KMS 20 may be provided locally to the rest of the

baked good handling system 10, but may also be provided wholly or partially from a remote

location, for example through a networked or cloud-computing enabled implementation. Food

item orders are exemplarily received at the POS system 18. The interface to the POS system 18

may be a register computer operated by a cashier, a drive-through ordering system, or an online

ordering system, or any other point of sale order entry arrangement as will be recognized by a

person of ordinary skill in the art in view of the present disclosure. The POS system 18 takes in

the customer order which specifies one or more food items which require preparation and/or

assembly. In exemplary embodiments, one such food item may be a cheeseburger sandwich.

The POS system 18 can provide this order information to the KMS 20 which operates to

coordinate operation of the baked good handling system 10 as well as customer order completion

and delivery and restaurant inventory, both in inventory storage as well as for example within the

baked good handling system 10 as will be described in further detail herein..

[0031] The restaurant IOT system 22 is exemplarily a communication network that

includes a locally or remotely located server system that manages communication between the

KMS 20 and baked goods handling system 10, and other communication enabled devices in the

kitchen. The restaurant IOT system 22 is exemplarily a cloud-computing enabled system

whereby data collection and serving of data is handled by one or more processors and/or servers.

In embodiments, the restaurant IOT system 22 may include one or more communication

gateways that manage the distributed communication to the plurality of component devices and

to any other communication enabled devices in the restaurant.

[0032] The restaurant IOT system 22 facilitates the communication between the KMS 20

and the baked goods handling system 10 to provide instructions/control messages/commands

from the KMS to the component devices, and the IOT system 22 receives information back from

the baked goods handling system 10 and relays this information to the KMS 20, for example,



information related to device operation, current and/or used inventory or other operational

parameters, including an identification of the device.

[0033] In operation, the POS system 18 receives the customer order, for example of a

cheeseburger sandwich, and provides the order to the KMS 20. The KMS 20 identifies that the

ordered cheeseburger sandwich requires a sesame seed roll. This instruction is provided to the

holding cabinet 12 and/or to the dispenser 14 through the IOT system 22. The KMS may further

identify that the sesame roll is to be toasted. This instruction is provided to the toaster 16. In

embodiments, the holding cabinet 12 may operate to select from the plurality of baked goods

held therein for dispense by the dispenser, while in other embodiments, the dispenser 14 may

select the baked good from the holding cabinet 12 and dispense it. It will be recognized that in

still further embodiments, the holding cabinet 12 and the dispenser 14 may be combined as a

single unit.

[0034] The holding cabinet 12 operates to control the environment within which the

baked goods are held. The control of the environment may include, but is not limited to,

temperature, humidity, and chemical composition. Embodiments of the holding cabinet 12 may

either hold the baked goods at a heated temperature or a cooled temperature in combination with

a target humidity, which may also be based upon the selected temperature. Further, the holding

cabinet 12 may modify or control the composition of the gases in the environment to lower the

oxygen content of the environment, for example with additional Nitrogen or Carbon Dioxide,

which may inhibit oxidation and bacterial growth. These controls and operations by the holding

cabinet 12 may help to keep the baked goods to stay fresh longer before toasting.

[0035] The dispenser 14 conveys, either by gravity or active conveyance, the bun to the

toaster 16. The dispenser 14 may further include a separator that operates to separate the bun into

two or more portions (e.g. crown and heel, or crown, club, and heel) for toasting individual

components of the bun. The toaster 16 is communicatively connected to the KMS 20 through the

IOT communication system 22 and receives an instruction that the selected baked good (sesame

seed roll) is to be toasted. The toaster 16 may use this information to adjust one or more settings

of the toaster 16 to create desired conditions for toasting of the selected baked good. It will be

recognized that in embodiments, automation of bun toasting may eliminate human error of being

incorrectly loaded into the toaster or the toasting of the wrong type of bun for the customer order.

Non-limiting embodiments of toasters, features of which may be used in exemplary



embodiments of baked goods handling systems 10 are described in “Toaster with Removable and

Adjustable Conveyors”, U.S. Patent Application Publication No. 2010/0275689 and “Toaster

with Adjustable Conveyor”, U.S. Patent Application Publication No. 2018/0289209, which are

hereby incorporated by reference herein in their entireties.

[0036] The holding cabinet 12, the dispenser 14, and the toaster 16 may communicate

back to the KMS 20 through the IOT system 22 to report a status of that device and/or that an

operation has been completed. In this manner, the KMS 20 can track the progress of the baked

good through its handling by the system 10. Additionally, this can facilitate inventory tracking,

for example within the KMS 20. The KMS 20 may track the available inventory and/or

conditions within the holding cabinet 12. In further embodiments, communication between the

holding cabinet 12 and the KMS can be used to track the age of baked goods within the holding

cabinet 12. The location of particular baked goods within the holding cabinet 12 may further be

tracked to facilitate the determination and tracking of the particular age of baked goods. In

embodiments, the age of baked goods may be tracked in terms of minutes or hours since the

baked goods were loaded into the holding cabinet 12. The KMS 20 and/or the holding cabinet 12

may provide an indication when one or more types of baked goods held therein must be

replenished. This replenishment may be based upon exceeding determined holding time for

baked goods within the holding cabinet or may be based upon depletion of the stock of a

particular baked good through use by the system. Exemplary embodiments of baked goods

handling systems are further described in co-pending “Baked Good Handling System” U.S

Patent Application No. 16/209,437 filed on December 4, 2018, which is incorporated by

reference herein in its entirety.

[0037] Figure 2 is a system diagram of an exemplary embodiment of a holding cabinet

12. As previously noted, the holding cabinet and the dispenser may be separate devices, but the

embodiment presented in Figure 2 depicts an embodiment that exemplarily combines the holding

cabinet 12 and the dispenser 14 into a single system/device which may be contained within a

single housing.

[0038] A processor 24 is communicatively connected to the IOT communication system

22, as described above with respect to Fig. 1. The processor 24 receives the instructions

regarding a bun required to assemble an ordered sandwich. The processor 24 coordinates the

operations and functions of the bun holding cabinet 12 and the dispenser 14 by providing control



signals and instructions to various components of the system and collecting data and information

from the operation of the system to report back to the KMS through the IOT communication

system 22. As used herein, the term processor means any of a variety of known controllers,

microcontrollers, integrated circuits, and /or printed circuit boards comprising electronic to read

and execute computer readable code to produce instructions and control commands as described

in further detail herein. The processor 24 is further communicatively connected to a computer

readable medium (CRM) 26, which is non-transient and stores computer readable code that is

executable by the processor, and upon execution causes the processor to carry out the functions

and operations as described in further detail herein.

[0039] The processor 24 is further connected to at least one input device 28 associated

with the bun holding cabinet 12. The input device 28 may exemplarily include, but is not limited

to, a keyboard and/or a touchscreen interface. The input device 28 is operable by a foodservice

worker to perform a manual entry of a control or operation of the bun holding cabinet 12 rather

than the instructions received by the processor 24 from the KMS 20 through the IOT

communication system 22. In an embodiment, the foodservice worker may use the input device

28 to request a dispense of a particular bun for a special order sandwich to be prepared manually,

or as a replacement for a bun damaged elsewhere during assembly of the sandwich. The

foodservice worker may have the option to input or control any of the parameters and functions

as described herein.

[0040] The bun holding cabinet 12 includes a compartment 30 that defines an enclosed

area within which a plurality of trays 32 of buns are held. The trays 32 may be standardized trays

in which the buns are baked or received by the restaurant. In such embodiments, the trays 32

may be loaded into the compartment 30 through a door 34 in the bun holding cabinet 12. In other

embodiments, the trays may be of a different configuration and the buns are transferred into

specifically designed trays 32 that are kept in the compartment 30 or are transferred into and out

of the compartment 30. Further embodiments are described in additional examples provided

herein, but embodiments of trays may include conveyors, pushers, or be configured to work in

conjunction with such actuators located within the cabinet to operate to dispense buns therefrom.

[0041] The processor 24 is communicatively connected to one or more environmental

control devices 36. The environmental control devices 36 include a temperature control 38 which

may include a heating element and/or a refrigeration element depending upon the conditions for



optimal holding of the bun within the compartment 30. The environmental control devices 36

further include humidity control 40, which may include a humidifier and/or a dehumidifier to

add or remove moisture from the compartment 30. The environmental control devices 36 further

include gas concentration control 42 which may include supplies of gasses, for example, but not

limited to, nitrogen or carbon dioxide that can be added to the compartment 30 to preserve bun

freshness and inhibit spoilage before the buns are dispensed. While not depicted in Fig. 2, each

of these environmental control devices 36 include associated sensors related to the environmental

conditions to be controlled, these may include temperature sensors, humidity sensors, and gas

composition sensors.

[0042] The processor 24 is communicatively connected to at least one cabinet actuator

44. The cabinet actuator 44 exemplarily operates to move the buns within the compartment to

control the type and order in which buns are removed from the compartment 30. Exemplary

embodiments of types of cabinet actuators 44 are described in further detail herein, although

some embodiments may move the entire tray 32, while other embodiments may move individual

buns or groups of buns relative to a respective tray 32 within the compartment 30. Exemplary

embodiments may include mechanical elevators, lifts, or conveyors to position the trays 32

within the compartment 30. As previously noted the trays themselves 32 may include conveyors,

pushers, or lifts, or be configured to operate with these cabinet actuators 44 within the

compartment 30 to move individual buns off of a tray and out of the compartment 30. In other

embodiments, the bun holding cabinet 12 may include the conveyors, pushers, or lifts, for

example as embodiments of cabinet actuators 44. These cabinet actuators may be arranged to

operate to selectively move buns off of the trays 32. In still further embodiments, the cabinet

actuator 44 may include a door or gate, as described herein to control the dispense of buns out of

the compartment 30.

[0043] In still further embodiments, the bun holding cabinet 12 may include one or more

sensors positioned relative to an outlet of the compartment 30. In such embodiments, the cabinet

actuators 44 may be operated to move a bun from one of the trays 32 into a queued position

relative to the outlet of the compartment 30. When the bun is requested by the KMS, the bun in

the queued position is dispensed. In another embodiment, sensors may be arranged within the

compartment 30 so as to identify a location of a next bun to be dispensed from the cabinet. With

the location of this bun identified, the bun holding cabinet 12 can operate to dispense that bun



upon request. In still further embodiments, the cabinet actuators may operate to advance one or

more buns towards the outlet of the compartment 30. One or more sensors detect when a bun

leaves the outlet and advance of the buns within the compartment 30 is stopped.

[0044] The processor 24 is communicatively connected to at least one dispenser actuator

46 of the dispenser 14. The dispenser actuator 46 operates to manipulate the bun between the

holding cabinet 12 and the treatment device which may be a toaster 16. In embodiments, the

dispenser 14 may include one o more different types of actuators 46. The actuator 46 may be a

gate or a diverter along a feed path of the dispenser. The gate or diverter may operate to direct or

control the advance of the entire re-sliced bun along a first feed path or a second feed path

towards the toaster. As previously noted, the dispenser 14 in embodiments is integrated with the

bun holding cabinet 12. The dispenser 14 may include a gate, which may be in the form of a

door, to control the exit of a bun from the bun holding cabinet 12, the dispenser may include a

conveyor or other powered manner of moving the bun from the bun holding cabinet 12 to the

toaster (not depicted).

[0045] In other embodiments, the actuator 46 may include a portion of a bun separator as

described in further detail herein. The bun separator separates the portions of a pre-sliced bun

(e.g. crown and heel, and optionally a club section) and may direct a bun or a portion of a bun

into a particular lane of a toaster. The lane of the toaster may be configured for particular

toasting requirements specific to a bun portion. The actuators 46 of the bun separator operate to

engage the bun and separate the pre-sliced bun into portions.

[0046] Figure 3 depicts another exemplary embodiment of a baked goods handling

system 10 within the scope of the present disclosure. The holding cabinet 12 receives trays 32 of

the baked goods (e.g. buns 76) for holding and dispensing. In an exemplary embodiment, the

trays 32, and/or portions of trays 32, and/or individual chutes 78 of trays 32 are movable within

the holding cabinet 12 to provide for a selection of a variety of baked good types either all

available at a dispensing position or movable to be arranged at the dispensing position.

[0047] The dispenser 14 includes a bun feeder that is exemplarily a ramp 45 that conveys

by gravity to position a bun 76 relative to the toaster 16. However, it will be recognized that in

other embodiments, the bun feeder may be a driven conveyor that moves the bun 76 from the

holding cabinet 12 to the toaster 16. It has been recognized by the inventors that even when

baked goods have been pre-sliced (e.g. pre-sliced buns or bread), that the environmental



conditions that promote the preservation of baked good quality also can cause the portions (e.g.

crown and heel) to fuse or stick at the sliced interface. Therefore, additional mechanical

separation in the dispense of baked goods is needed in embodiments to be able to properly direct

bun portions into the toaster 16 and/or to particular toasting paths of the toaster 16. The toaster

16 may include a separation plate 52 that divides the toasting paths and also extends above the

toasting paths to present a physical obstruction against which the bun may strike to further

separate the bun portions. The dispenser 14 drops the bun 76 down the ramp 45 towards the

toaster 16 from a sufficient height such that when the bun 76 strikes the separation plate 52, the

bun 76 separates into the two halves and each half is directed into a toasting path of the toaster

16.

[0048] In still further embodiments, an additional bun separator 50 may be provided. As

better depicted in Figure 4, which will be described in further detail herein, the bun separator

may be positioned at any position along the dispenser 14, at the dispensing position of the

holding cabinet 12, or at the toaster 16. As depicted in Figure 3, the bun separator may be located

at the end of the dispenser 14 and used in connection with a separation plate 52 of the toaster 16.

The bun separator 50 exemplarily includes a restriction 54 caused by an obstruction 55 and a

conveyor 56. The restriction 54 is exemplarily a narrowed portion of the ramp 84 that narrows to

a dimension smaller than a diameter of the bun 76. The restriction 54 exemplarily causes lateral

compression of the bun as it moves through the restriction 54 which can force the bun halves

apart. The conveyor 56 engages the bun 76 with a belt configured in a manner such as to move

the bun 76 without damage thereto. The conveyor 56 places additional force on the bun 76 to

move the bun 76 through the restriction 54 past the obstruction 55. The bun 76 laterally

compresses to move past the obstruction 55 and this compression forces disengagement between

the pre-sliced bun portions, setting the bun up for separation.

[0049] Exemplary embodiments and positions of bun separators 50 are depicted and

described with respect to Figure 4 . Different embodiments of bun separators 50A-C shown in

Fig. 4 demonstrate some examples of ways in which the dispenser 14, the holding cabinet 12, or

the toaster 16 may separate the bun portions. As shown with respect to bun separator 50A, the

conveyor 56 may exemplarily be located at the bottom surface, such as in a manner to advance

the bun 76. The restriction 54 is exemplarily provided obstructions configured as rollers 58

arranged adjacent the conveyor 56. These rollers 58 can provide the restriction/compression of



the bun, but due to the movement offered by the rollers, may be more gentle on the bun. Bun

separator 50C is exemplarily arranged vertically, or near vertically. Due to the orientation of the

bun, a specific mechanical restriction is provided by the rollers 58 reducing the dimension of the

opening 60 may provide any restriction in combination with the conveyor 56.

[0050] While various embodiments of bun separators 50 are described above, it will be

recognized that still further embodiments of bun separators 50 may be used within the

embodiments of the dispensers 14 and/or handling systems 10 as described herein. These still

further embodiments include, but are not limited to embodiments wherein the bun portions are

individually mechanically engaged. For example, offset rollers, bump outs, or conveyors may be

configured to create a restriction and engagement of one or the other of bun portions. In an

example, this may also create directionality to the separation of the bun portions, and help to

direct the bun portions to different toasting paths. In still further embodiments, a wedge, blade,

crossbar, crosswire may ne an obstruction of the bun at the interface between the bun portions,

an applied force to the bun, for example by a conveyor may force the bun portions to separate to

move the, now separated, bun portions past the obstruction.

[0051] The inventors have further recognized that while the solutions disclosed above

may be suitable for separation of halved buns, that club buns (e.g. with three sections - crown,

club, and heel) present further challenges to the automated dispense of buns into the appropriate

toasting paths of a toaster to facilitate preparation of a sandwich order.

[0052] Figures 5A-E depict an exemplary embodiment of a bun separator 50 and the

operation thereof. The bun separator 50 is arranged adjacent to a toaster 16. The toaster 16

includes a plurality of toasting paths 62A-C. In the exemplary embodiment shown herein, the

toasting path 62A is configured to toast a heel portion of a bun 48. Toasting path 62B is

configured to toast a crown portion of the bun 48 and toasting path 62C is configured to toast a

club portion of the bun 48. It will be recognized that in an exemplary embodiment a toasting path

62A, 62B configured to toast a crown or a heel portion exemplarily move a bun portion along a

heating element arranged to one side of the bun portion while a toasting path 62C configured to

toast a club portion has heating elements arranged to both sides of the club portion within the

toaster 16.

[0053] The bun separator 50 includes a conveyor 56 that is operable to advance a bun 48

in the direction of arrow 64 towards the toaster 16. The bun 48, as depicted and described herein



is exemplarily a club bun which includes a heel portion 48A, a club portion 48B, and a crown

portion 48C. It will be recognized that similar embodiments as described herein may operate to

separate a bun that includes only a heel and a crown, as such bun separation is carried out

similarly, yet only requiring the separation of two bun portions.

[0054] The bun separator 50 includes obstructions that are in the form of partitions 66.

The partitions 66 are oriented adjacent to the bun 48 and are oriented parallel to a first feed path

68 along the conveyor 56. The partitions 66 are elevated above the conveyor 56 such that the

partition 66 includes a space 70 configured for a portion of the bun 48 to pass therethrough while

the portions of the bun 48 above the lower most portion engage with the partition 66 blocking

those portions from lateral movement as described in further detail herein. The bun separator 50

further includes at least one pusher 72.

[0055] In Figure 5A, the bun 48 is positioned on the conveyor 56 along the first feed path

68. The conveyor 56 may receive the bun 48 exemplarily from a bun holding cabinet (not

depicted). The bun 48 is positioned along the first feed path in alignment with a partition 66. As

shown in Figure 5B, a pusher 72 is actuated and an exterior face of the pusher engages the bun

48, and particularly, engages the bun 48 at the heel portion 48A. The club portion 48B and crown

portion 48C are first moved along with the heel portion 48A until the club portion 48B and

crown portion 48C engage the partition 66 and the force from the pusher 72 separates the heel

portion 48A from the club portion 48B and pushes the heel portion 48A through the slot 70 and

onto a second feed path 74. The second feed path 74 is in alignment with the first toasting path

62A.

[0056] Next, at Figure 5C, the pusher 72 is withdrawn and the club portion 48B

exemplarily engages a partition 66 on the pusher side and drops onto the conveyor 56 along the

first feed path 68. The club portion 48B and the crown portion 48C are advanced by the

conveyor 56 along the first feed path 68 until the club portion 48B and the crown portion 48C are

in alignment with the second partition 66. As depicted in Figure 5C, the pusher 72 advances in a

direction perpendicular to the first feed path 68 and engages the club portion 48B and moves the

club portion 48B and crown portion 48C in a direction perpendicular to the first feed path 68.

The crown 48C engages the partition 66 and the force from the pusher 72 separates the club

portion 48B from the crown portion 48C and the club portion 48B passes through the slot 70 in



the partition 66. The pusher 72 moves the club portion 48B onto a feed path 76 on the conveyor

56 that directs the club portion 48B into the toasting path 62C of the toaster 16.

[0057] As shown in Figure 5E, the pusher 72 withdraws and the crown portion 48C

engages the partition 66 which slides the crown portion 48C off of the pusher 72 and the crown

portion 48C drops onto the conveyor 56 on the first feed path 68. In this manner, the bun

separator 50 separates the club bun 48 into the respective heel portion 48A on a feed path 74 in

alignment with the toasting path 62A, the crown portion 48C on the first feed path 68 in

alignment with the toasting path 62B and the club portion 48B on a further feed path 76 in

alignment with the toasting path 62C. Further advancement of the conveyor 56 in the direction of

arrow 64 moves each of the heel portion 48A, club portion 48B, and crown portion 48C into the

toaster 16.

[0058] Figures 6A-C depict an exemplary embodiment of a bun separator 50 and the

operation thereof. The bun separator 50 is similar to that as shown and described above with

respect to the bun separator 50 of Figures 5A-E. Like reference numerals are used between the

Figures in order to denote like features between the embodiments described herein. In the bun

separator 50, a conveyor 56 is arranged as the bun feeder and a bun 48 is received on the

conveyor 56 along a first feed path 68. When the bun 48 is advanced to a position adjacent to

partitions 66, the conveyor 56 stops advancement of the bun 48 along the feed path 68 and a

pusher 72 is actuated. The pusher 72 includes a lateral arm 78 and a transverse extension 80 from

the lateral arm. The transfer extension 80 includes an exterior face 82 and an interior face 84.

The exterior face 82 of the transverse extension 80 of the pusher 72 engages the heel portion 48A

and pushes the entire bun 48 until the club portion 48B and the crown portion 48C engage the

partition 66 and continued force by the pusher 72 separates the heel portion 48A from the club

portion 48B as the heel portion 48A passes through the slot 70 of the partition 66 to move the

heel portion 48A onto a feed path 74 that is in alignment with the toasting path 62A. In doing so,

the pusher 72 advances such that the transfer extension passes through the slot 70 beyond the

partition 66 and the club portion 48B falls behind the transverse extension 80 onto the conveyor

56. As the bun separator 50 withdraws the pusher 78, the interior surface 84 of the transverse

extension 80 engages the club portion 48B and moves the club portion 48B and the crown

portion 48C along with the pusher 72 until the crown portion 48C engages the partition 66.

Continued force from the interior face 84 of the transverse extension 80 onto the club portion



48B separates the club portion 48B from the crown portion 48C and the club portion 48B moves

through the slot 70 of the partition 66 under force from the pusher 72. This moves the club

portion 48B into alignment with a feed path 76 that is in alignment with the toasting path 62C.

As the transverse extension 80 of the pusher 72 retracts beyond the partition 66, the crown

portion 48C falls to the conveyor 56 and is thus in place on the feed path 68. The conveyor 56

advances to move each of the bun portions into the associated toasting path of the toaster 16.

[0059] Figures 7-11 present still further exemplary embodiments of bun separation in

accordance with the present disclosure. A person of ordinary skill in the art will recognize from

the present disclosure that components between the various embodiments may be combined and

recombined with more or fewer components to arrive at still further embodiments within the

scope of the present disclosure. Like reference numbers are used between embodiments. While

some arrangements are depicted splitting club buns and other splitting regular buns, it will be

recognized that the disclosures may be adapted to split either type of bun or other bun

configurations.

[0060] Figure 7 depicts a further exemplary embodiment of a bun separator 50. The bun

separator 50 includes a conveyor 56 with a partition 66 as an obstruction. However, the partition

66 is arranged across the feed path of the conveyor 56. The conveyor 56 advances the bun 48

until the club portion 48B and crown portion 48C engages the partition 66. This force separates

the heel portion 48A which passes through the slot 70 in the partition 66. Once the club portion

48B falls to the conveyor 56, the same process occurs again, this time with the crown portion

48C engaging the partition 66 and the club portion 48B breaking free and passing through the

slot 70.

[0061] Figure 8 depicts another exemplary embodiment of a bun separator 50. Bun

separator 50 exemplarily includes two conveyors 56 with each conveyor representing a different

feed path of feed paths 68 and 74. The bun 48 starts on the conveyor 56 of the first feed path 68

until the bun 48 is in alignment with a partition 66, as an obstruction, that is parallel to the feed

path 68. The partition 66 is exemplarily arranged to be adjacent the first feed path such that upon

the pusher 72 engaging the bun 48, the heel portion 48A instead engages the partition 66 and

further force from the pusher 72 on the club portion 48B and the crown portion 48C separates the

crown portion 48B from the heel portion 48A and moves the crown portion 48C and the club

portion 48B onto the conveyor 56 of the other feed path 74. In an embodiment, another pusher



72 may engage the crown portion 48C and force the club portion 48B back into engagement with

the partition 66 in a manner so as to separate the crown portion 48C from the club portion 48B.

In an embodiment, the heel portion 48A may be moved out of the way from the crown portion

48C, or the crown portion 48C maybe deposited onto the heel portion 48A. In embodiments of

toasters 16 as described above with respect to Figure 3, which includes a separation plate 92,

crown and heel portions having been pre-separated may be deposited into a combined toasting

path in which the crown and heel portions are directed into toasting paths by the separation plate

92.

[0062] Figure 9 depicts a still further embodiment of a bun separator 50. The bun

separator 50 includes a conveyor 56 as the bun feeder and the bun 48 starts on a feed path 68.

The bun separator 50 includes a wedge 86 that is secured to an arm 88. The arm 88 is

exemplarily arranged along the direction of the feed path 68. The wedge 86 includes a front tip

90 which may exemplarily be sharpened or narrowed. The front tip 90 forms an obstruction into

which the conveyor 56 moves the bun 48 into engagement. Starting at the front tip, the

advancement of the conveyor 56 separates the portions of the bun 48 and the exemplary crown

portion 48C moves on top of the wedge 86. With the crown 48 positioned on the wedge 86, the

arm 88 actuates to rotate in the direction of arrow 92 to flip the crown portion 48 over onto the

conveyor 56 on another feed path 74. The conveyor 56 may advance the separated bun portions

while the arm 88 returns to the original position to split a subsequent bun 48.

[0063] Figure 10 depicts a still further exemplary embodiment of a bun separator 50. The

bun separator 50 of Figure 10 is similar to those as depicted in Figure 4 in which the bun 48 is

moved along a feed path 68, which may be a ramp or a conveyor until the bun 48 is placed in a

restriction 54 and in engagement with a roller 58. As noted above, the roller 58 may include

more than one roller 58 with one or more belts 94 extended therebetween. The roller 58 and the

belts 94 engage the bun 48 and advance the bun 48 along the feed path 68. Compression between

the roller 58 and the restriction 54 laterally compresses the bun 48 assisting separation of the heel

portion 48A, club portion 48B, and crown portion 48C. The bun separator 50 further exemplarily

includes a partition 66 which is in the shape of a wedge as an obstruction. The partition 66

exemplarily selectively engages the club portion 48B while the belts 94 maintain engagement

with the crown portion 48C and the heel portion 48A. The crown portion 48C and the heel

portion 48A move past respective sides of the partition 66 while the partition 66 also extends



through an opening 96 between the respective belts 94 and engagement between the partition 66

and the club portion 48B passes the club portion 48B through the opening 96 onto another feed

path 74 on an opposite side of the rollers 58.

[0064] Figures 11A and 11B depict a still further exemplary embodiment of a bun

separator 50. The bun separator 50 includes a bun feeder in the form of a ramp 98. The ramp 98

conveys the bun 48 by a gravity feed from where the ramp 98 receives the bun and advances the

bun along a first feed path 68 until the bun is obstructed by a separation claw 100 forming a

cradle 102. The separation claw 100 includes a plurality of fingers 104 with each finger

dimensioned and aligned with respect to an associated portion of the bun 48 to be split. The claw

100 is mechanically or electromechanically actuated to move the fingers 104 in translation

relative to the ramp 98 and in a pivoting action about a pivot in this embodiment each of the bun

portions is simultaneously engaged with the club portion being moved in a direction opposite

from the heel portion and the crown portion thus creating a separative force between the portions

of the bun. This further directs the club portion 48B into a feed path 74 in alignment with one

toasting path while the heel portion and crown portion continue along a feed path 68 down the

ramp 98.

[0065] Citations to a number of references are made herein. The cited references are

incorporated by reference herein in their entireties. In the event that there is an inconsistency

between a definition of a term in the specification as compared to a definition of the term in a

cited reference, the term should be interpreted based on the definition in the specification.

[0066] In the above description, certain terms have been used for brevity, clarity, and

understanding. No unnecessary limitations are to be inferred therefrom beyond the requirement

of the prior art because such terms are used for descriptive purposes and are intended to be

broadly construed. The different systems and method steps described herein may be used alone

or in combination with other systems and methods. It is to be expected that various equivalents,

alternatives and modifications are possible within the scope of the appended claims.

[0067] The functional block diagrams, operational sequences, and flow diagrams

provided in the Figures are representative of exemplary architectures, environments, and

methodologies for performing novel aspects of the disclosure. While, for purposes of simplicity

of explanation, the methodologies included herein may be in the form of a functional diagram,

operational sequence, or flow diagram, and may be described as a series of acts, it is to be



understood and appreciated that the methodologies are not limited by the order of acts, as some

acts may, in accordance therewith, occur in a different order and/or concurrently with other acts

from that shown and described herein. For example, those skilled in the art will understand and

appreciate that a methodology can alternatively be represented as a series of interrelated states or

events, such as in a state diagram. Moreover, not all acts illustrated in a methodology may be

required for a novel implementation.

[0068] This written description uses examples to disclose the invention, including the

best mode, and also to enable any person skilled in the art to make and use the invention. The

patentable scope of the invention is defined by the claims, and may include other examples that

occur to those skilled in the art. Such other examples are intended to be within the scope of the

claims if they have structural elements that do not differ from the literal language of the claims,

or if they include equivalent structural elements with insubstantial differences from the literal

languages of the claims.



CLAIMS

1. A bun separator for separating pre-sliced buns into a plurality of portions, the

bun separator comprising:

a bun feeder configured to receive a pre-sliced bun having a plurality of portions and

move the pre-sliced bun along a first feed path;

an obstruction arranged relative to the first feed path, the obstruction configured to

engage at least one portion of the plurality of portions of the pre-sliced bun; and

an actuator that operates to selectively engage a least one portion of the plurality of

portions of the pre-sliced bun against the obstruction to separate the least one portion of the pre

sliced bun and transfer the at least one portion to a second feed path.

2 . The bun separator of claim 1, wherein the bun feeder is a ramp that moves the pre

sliced bun along the first feed path by gravity.

3 . The bun separator of claims 1 or 2, wherein the bun feeder is a conveyor operable in an

advancing direction to move the pre-sliced bun along the first feed path.

4 . The bun separator of any of claims 1-3, wherein the actuator comprises a pusher with a

plurality of fingers that each engage a portion of the pre-sliced bun, and wherein the plurality of

fingers are secured to pivot relative to each other across the pre-sliced bun.

5 . The bun separator of any of claims 1-4, further comprising a wedge having a front tip

and a wedge surface, the wedge secured to an arm in a position that extends across a portion of

the first feed path, and the obstruction comprises the front tip of the wedge and the actuator

comprises the rotation arm and wedge surface, wherein the wedge is pivotable about an axis of

the arm by rotation of the arm to position at least one portion of the pre-sliced bun on the second

feed path.



6 . The bun separator of any of claims 1-5, further comprising a holding cabinet connected

to the bun feeder, the holding cabinet configured to maintain the pre-sliced buns in a controlled

environment and selectively position the pre-sliced buns on the bun feeder.

7 . The bun separator of any of claims 1-6, further comprising a toaster arranged relative

to the first feed path and the second feed path, and the toaster include different toasting

arrangements in alignment with the first feed path and the second feed path.

8. The bun separator of any of claims 1-7, wherein the toaster comprises a separation

plate configured to engage separated crown and heel portions and direct separated crown and

heel portions into associated toasting paths within the toaster.

9 . The bun separator of any of claims 1-8, wherein the pre-sliced bun is a club bun and

the plurality of portions comprises a heel, a crown, and a club portion.

10. The bun separator of any of claims 1-9, wherein the obstruction is a restrictor

arranged to laterally constrain a portion of the first feed path.

11. The bun separator of claim 10, wherein the actuator comprises a roller.

12. The bun separator of claim 11, wherein the roller is part of a plurality of rollers with a

belt extending therebetween.

13. The bun separator of any of claims 1-9, wherein the obstruction is a partition

configured to engage at least one portion of the plurality of portions while permitting another at

least one portion of the plurality of portions to pass beyond the partition.

14. The bun separator of claim 13, wherein the partition is arranged adjacent the first feed

path.



15. The bun separator of claim 13, wherein the partition is elevated from the first feed

path.

16. The bun separator of claim 15, wherein the partition is arranged across the feed path.

17. The bun separator of claim 15, wherein the partition is parallel to the feed path.

18. The bun separator of claim 17, wherein the actuator comprises a pusher that

selectively engages a portion of the bun to separate the portions.

19. The bun separator of claim 18, wherein the pusher moves by lateral translation across

the first feed path.

20. The bun separator of claim 19, wherein the bun is a club bun having a heel, a club,

and a crown portion and the pusher comprises:

a lateral arm that selectively extends across the first feed path; and

a transverse extension that extends in the direction of the first feed path and comprises an

exterior face and an interior face;

wherein the pusher extends across the first feed path, engaging the heel with the exterior

face and pushing the heel to the second feed path while the club portion drops into contact with

the first feed path, then the pusher withdraws across the first feed path, engaging the club portion

with the interior face and pulling the club portion to a third feed path while the crown portion

drops to the first feed path.

21. A method separating a pre-sliced buns into a plurality of portions with a bun separator

of any of claims 1-20.

22. The method of claim 21, further comprising:

moving the pre-sliced bun along a first feed path;

engaging at least one portion of the plurality of portions of the pre-sliced bun with an

obstruction arranged relative to the first feed path;



engaging at least one portion of the plurality of portions of the pre-sliced bun against the

obstruction to separate the at least one portion of the pre-sliced bun; and

transferring the at least one portion to a second feed path.
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