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I N D U ST RY B AC KG RO U N D Restaurant Industry Costs

Profit

e Restaurants employ the most - Wages
. . Purchases
near-minimum wage workers of any o
. eprecation
IndUStry - Marketing

Push for $15 dollar minimum wage
Low operating margins — risk averse
The fast casual: customers demand higher
quality food
e Restaurant automation growing
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. Slice is a fully automated restaurant kiosk that ca

assemble and serve hot sandwmhes using fresh

_ingredients. Unllke traditional sandwich restaurants,
' Slice doesn’t have to pay food prep employees or

cashiers, so vwe operate with higher margins, and
can sell gourmft sandwiches for ﬁuch cheaper than
tradltlonal restaurants. : |
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Focus: Develop a modular, expandable system, and the novel : '
modules needed to form a working prototype. SI
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BREAD DISPENSER MODULE

e Holds up to one loaf of bread

e Uses a plastic flap to place gently
onto trap

e A drawer slides back and forth
taking one slice of bread at a time




CHEESE SLICER MODULE

e Refrigeration module

o Cheese slides on cutting board in cooled
container

e Ultrasonic knife
o Titanium blade vibrates at
28kHz, reducing the coefficient
of friction
e Vertical and rotational motion




CONVEYOR OVEN MODULE

e Heats to 250° F, temperatures above
160° F kill foodborne pathogens

e High-temperature thermometer and
ultrasonic sensor

o Heatproof cardboard &
aluminum tray

e Varies toasting time according to

customer preference




ASSEMBLY LINE

e Linear slide to move the sandwich
between the modules.
e Carriage
o Features a load cell to verify the
quantity of ingredients added to
the sandwich using weight
o Motorized doors , ,
Sandwich Carriage
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e Foodborne illnesses common with deli meats
e The FDA mandates slicers be cleaned every four
hours, but noncompliance is common N
o Traditional deli slicers can be difficult to clean o\l
e Ultrasonic cleaning—wash, rinse, sanitize o
o The same transducer used for slicing vibrates the A
knife to deep-clean the surface of the metal "
o Cavitation bubbles remove contaminants
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SOFTWARE ARCHITECTURE

WEB SERVER
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Web Server
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Cloud
7@ Firestore
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Ordering App

@React *» Redux

Embedded System
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EMBEDDED SYSTEM

e Particle Photon wireless microcontroller (+ DC and
stepper motor drivers).

o Receives orders from the web server in JSON
format over HTTP.
Controls the assembly of the sandwich
Sends status updates back to the web server

o Also controls cleaning routines, monitors
temperature, and veries that ingredients are
added to the sandwich.

v 5lice KIOSK

Built with the

Particle

Platform

Embedded Design
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ORDERING WEB APP

of fresh, fast an

affordable.

N (-

Email

Password

Original Toasted Cheese

Th

.

Our original world famous toasted cheese sandwich. Sharp white ¢..

Poorman's Bruschetta

Open faced cheddar on whole
wheat. Some say the best
bruschetta comes from Italy, we
think it comes from Slice.

Toast level

—_—e

Cheese level






https://docs.google.com/file/d/1--gCIxN-rMRhTUi_UGCGydGoWJo-hFqw/preview
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NEXT STEPS

More robust assembly system

More ingredient modules

Security, safety and reliability support systems

Design for FDA, NSF, UL, ServSafe, state & local regulations
Administrator application for tracking sales, inventory, kiosk status
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