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ABSTRACT
People are constantly searching for new avenues of sharing and preparing food, as exemplified by the evolution of brick and mortar restaurants to drive-thrus, Grubhub and Ubereats, and food trucks. The Taco Box is the latest in a revolutionary string of on-the-go meal preparation methods. Building off of made-to-order, customizable restaurant models including those of Chipotle and Blaze Pizza. With this project, we hope to apply innovative techniques to create a more compact, more efficient, and hands on food creation machine than any the industry has seen before.
INTRODUCTION
Casual, quickly made street food, especially tacos, is often served from food trucks or sidewalk stands for the sake of convenience and saving time. When they are served in restaurants, they can reach high costs and lose their appeal as cheap, quick eats. Since rapid prototyping makes cutting-edge innovation and design accessible to the everyday person, albeit occasionally at low quality and low cost, automating a complete dining experience to serve different types of tacos, a popular, easy-to-assemble food, allows us to think about the role of the chef in food preparation. 
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Image 1. Example of a fancy meal being artistically placed onto an expensive plate by another person. 
There may be something lost in the experience of receiving food from a robot rather than from the hands of a person, or there may be something gained in how novel, intricate, and smoothly the robot operates. With this design, not only do we create a unique dining experience where production costs drop and efficiency increases, we also change the experience of ordering and eating a food typically made and served in public, social experiences.
[bookmark: _heading=h.bh9o59oufujv]RELATED WORK
While there have been many food related projects similar to The Taco Box, The Taco Box fulfills a niche of personal, taco creating machines that has not been done by a competing machine. Similar Products are either Prepared Food Dispensers, which contain premade meals that are distributed. Prepared Food Dispensers give users less agency over the meal they get from the machine. Another similar product archetype is the Fully Automated Restaurant. The major difference between The Taco Box and a Fully Automated Restaurant is that The Taco Box is the demographic the product is attempting to reach. Fully Automated Restaurants are intended as an alternative to traditional restaurants, which attempts to cut out a human chef and staff in place of a series of devices. They look to automate the full order to plate process. The Taco Box however seeks to reach a smaller more personal audience, and streamline the assembly process. The Taco Box does not seek to replace restaurants. The last similar product type are other Personal Food Preparation Devices. These devices are intended to assemble foods for smaller audiences, but none of these devices create tacos.
Prepared Food Dispensers
Pizza Vending Machine
This device houses up to 70 ready-to-eat pizzas. It can heat up the food or dispense the food cold, depending on what option the user chooses, and uses a vending-machine like mechanism to retrieve the food from a designated slot. Although the process of serving the food is similarly automated to our design, our prototype emphasizes live assembly of the food in front of the user.
Full Automated Restaurants
Spyce
Spyce has automated a full restaurant and can serve a variety of salads and mixed cooked foods. While Spyce is designed to be used for a full sit-down restaurant, the Taco Box hopes to reach an audience interested in faster grab and go food.
Eatsa
Eatsa was similar to Spyce in that it was intended to be a fully automated restaurant that made fast casual food. While this is closer to the Taco Box thematically than Spyce, Taco Box does not intend to target restaurant goers, and looks to serve smaller audiences faster.
Taco Bell Taco Maker
Designed by Taco Bell to automate and speed up the Taco Making process, this serves as proof that taco making machines work. Our design is not intended for restaurant or mass production use, but looks to serve at a smaller and more personal level. 
Personal Food Preppers 
Automatic Tortilla Maker
Creates taco tortillas which are then hand topped. The Taco Box intends to automate the other half of the process, creating the rest of the taco from premade and pre prepared ingredients. 
Burger Conveyor Belt
Dispenses and builds a burger for a user with user specified toppings. This device is more precise than the Taco Box, as ingredients are placed in specific locations on the plate. However, the Burger Conveyor Belt is also large and clunky, and takes up more space than the Taco Box. While the Burger Conveyor Belt takes up a full wall from table to ceiling, the Taco Box is intended to be slightly more compact.
Kolice Automatic Donut Making Machine
In addition to making a different food, the Kolice Automatic Donut Making Machine pours ingredients into a mold that then gets fried and dispensed. Our ingredients would have to be pre-cooked, but would have a greater variety in choices for what can and will be dispensed. The Taco Box will also have the capability to make a full meal, which the Kolice Automatic Donut Making Machine lacks. 
Smart Barusa
While the nozzle system to dispense drinks will be similar to the systems the Taco Box uses to dispense fluidic components of tacos (i.e. salsa), the Smart Barusa dispenser exclusively deals with liquids. The Smart Barusa also assembles the drink internally and pours only the finished product. On the other hand, Taco Box will make the taco in front of users. We hope that watching the taco preparation will be part of the fun of using the Taco Box.

[bookmark: _heading=h.631d1batf44p]SYSTEM DESIGN
Folding: This aspect of the design addresses the point at which the tortilla is made into the taco shape, and if not, how else to shape it so ingredients do not fall loose. The desired endpoint for the folded shape is a U-shape, essentially bringing two sides of the circular tortilla together. We are considering three options. Our first option is folding at the beginning. If the taco is folded at beginning, the tortilla would move through the conveyor belt with less surface area to put ingredients/sauces on. Second, we are considering folding at end: if folded at end, the ingredients would be added onto a flat tortilla, and the tortilla would be shaped into a taco shape after all were added. Last, we are considering folding into “bowl” shape and flatten/ fold after: for this design, the tortilla travels through the conveyor in a slight bowl shape, simply for the sake of catching ingredients, but is then folded to final taco shape after ingredients are added.
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Figure 1. This illustration models the entire machine as it would look. Involved is different methods of grabbing and dispensing certain items used for the taco machine.
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Figure 2. This figure displays how the tortilla roll would be folded at the beginning of the conveyor belt. 
Ways to keep ingredients inside the taco: Since taco ingredients are messy, loose, and saucy, we need a way to best keep ingredients inside the tortilla, if possible. We considered the design options of (1) Bumpers on each side of preliminary taco bowl: This design features four bumper plates at a tilt, gently forcing the tortilla into a makeshift bowl as it travels across the conveyor (2)Bumpers around tortilla (if flat): If the tortilla remains flat, bumper plates on all sides of the tortilla help to contain ingredients. (3)  Bumpers around pre-folded taco: assuming the taco is folded before entering the conveyor, this design only needs two bumper plates for the ends of the taco, so ingredients don’t spill from the lower sides.
Conveyor belt systems: The process of moving the taco through various stages means some sort of conveyor, progressor, or pushing system is needed. We considered (1) Rolling wheels: conveyor belt consists of rollers/wheels, on top of which the tortilla rolls along. Would be difficult to clean/lots of materials used / lots of mechanization (2) Moving surface: a large belt surface moves the tacos, which would make for smooth and continuous movement (3) Flipping pieces to propel forward: this design attaches flippable plates to push tacos forward, the belt itself doesn’t move. Overall, this mechanism can either be a continuous rolling belt, or it could be one flat surface that moves back/forth and resets between foods.
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Figure 3. The top overview of the bowl conveyor as things would be placed inside the taco machine.
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Figure 4. This figure demonstrates different variations of implementing a conveyor belt.
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Figure 5. Example of the tortilla roll being folded preemptively using bumpers on all four sides. 
Different mechanisms for switching ingredients: Since our design involves giving users choice between different ingredients, we need responsive mechanisms to switch between whatever options they choose. Design wise, we considered: (1) Precise pivoting arms: with multiple arms attached to one pivot point, each arm has a different ingredient container attached to it and when selected, rotates into position to release ingredients. (2) Trapdoor dropper with rotating drum on top: in this design, multiple ingredient cups are attached to a rotating trapdoor module that blocks all other cups from releasing ingredients other than the one selected. (3) Sauce nozzle(s): sauces are contained in tubes/nozzles and the nozzles become unblocked when the respective sauce is selected. (4) Scooper/ spoon arm: scooping arms locate correct ingredient bins, perform a scooping maneuver, and unscoop to release onto tortilla (5) Claw machine grabber arm: useful for dry/dense ingredients such as cheese, meat, or onions, this mechanism performs a contracting grab to scoop some ingredients from containers and release them onto the tortilla. 
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Figure 4. These sets of pictures demonstrate the different possible methods of distributing ingredients onto the tortilla roll before folding. 4.1 illustrates precise pivoting arms while 4.4 and 4.5 shows a similar arm mechanism but with a scooper or a grabber. 4.2 is a raised platform with a trapdoor. 4.3 is a sauce nozzle to squeeze sauce onto it.
Courses: The Taco Box is intended to represent a food truck in a miniaturized form. While a fully complete version of The Taco Box would be able to make a large variety of meals, for the scope of this prototype The Taco Box will have a more limited set of options. For the initial design, The Taco Box will be able to a traditional Mexican taco configuration. It will consist of a marinated protein, diced onion or another vegetable, a salsa or guacamole, and an herb garnish. That marinated protein could be chicken, pork or beef, and could be prepared in any one of the well-known preparations, such as al pastor, carne asada or carnitas. As stretch goals, we may consider implementing breakfast tacos with meat, eggs, and veggies and/or dessert tacos with a choice of chocolate or caramel sauce, bananas, and marshmellows.
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