The Qube
The Qube is a designed to be a self-sufficient single occupant dwelling unit (though a couple could probably use it as well.) Its minimal size conforms to federal highway standards without requiring special permits, so they can be easily transported on the back of a truck or trailer. They generate and store their own electricity and collect their own water, both new and used.  They accommodate the three main functions of any shelter: cooking, sleeping and bathing.  They also contain three rooms: kitchen, bedroom and bathroom, and they do it all within an 8’-6” cube, that’s 2.6 meters. In order to go from the bedroom to the bathroom, or the kitchen to the bedroom, one must simply exit the module, flip it over onto the appropriate side and walk back in. Gravity determines which room one occupies since all the rooms are contained in a single volume.
The module is pivoted from one side to another by a pair of winches staked to the ground outside in the appropriate locations. One winch pulls the unit up onto a corner until it loses its balance at 45 degrees and tips over, and the other winch lowers it slowly to the ground, lying on the surface adjacent to the one that was supporting it moments before. A wall becomes a floor, a vertically sliding window becomes a horizontally sliding door, and you walk back in. It is also possible to pivot the unit from one face to another using only a single winch, which spools the cable in on one side and out on the other. This option would require the winch to be moved from one surface to the next after the module has been flipped in order to move it again, unless the winch itself could round the corner of the module and always be on the top side. While significantly more complicated, this option is also illustrated and represents the preferred alternative.
The Qube can also be airlifted by helicopter and placed in a remote and inaccessible location, functioning as a wilderness shelter (as long as the weather doesn’t get too extreme.) Probably not for winter use in the high Sierras. At Fly Ranch a community of these modules are envisioned, creating a neighborhood of small clusters occupied by visiting artists, researchers or workers during periods of activity. During periods of dormancy, the units can be oriented and arranged to generate and store electricity (to a point,) or to collect and store rainwater. Some units or clusters can be oriented toward serving one function and some can be oriented toward serving another. Here’s how they work:
Rainwater is collected in a rooftop basin and stored in expandable bladders within the tub’s structure, basically a rectangular hollow block with a depression in the center similar to a shallow soaking tub. The area around the depression inside the hollow block is where the bladders are located. Water is pumped into these bladders and they’re sealed so that the unit can be tipped over without losing any. There is a similar basin on the interior of the unit (bathroom orientation) that becomes a soaking tub for bathing. The bladders inside of that structure collect grey water from washing and food preparation, where it becomes irrigation for the communal garden. The rooftop unit can also be used as a shallow soaking tub, especially when thermally heated hot springs water is pumped into it. During periods of dormancy all of the bladders can be used to store rainwater, and surplus water can be stored in portable tank trailers for use during the dry summer months.
The electricity used to power the pumps, winches, lighting, cooking and heating is generated by an array of photovoltaic panels, hinged along one side so they can be adjusted for maximum solar gain. Half the panels are hinged on one side and half are hinged on the other, so that whichever compass orientation the modules are facing, at least half of them can be aligned to provide maximum solar gain. The others can lay flat and still contribute as well. Electricity is stored by a pair of Tesla whole house batteries located in the utility closet on the underside of the platform bed (bedroom orientation.) This utility closet also houses most of the other mechanical equipment and their controllers and has two access panels for connecting external hoses and electrical cables. All electrical equipment is 12V DC including the appliances, which are the type used in marine/ sailboat applications, designed for occasionally tipping over onto their sides. Some modifications may be necessary since they’ll actually be hanging from the ceiling in some orientations. 
When a unit is oriented for sleeping, its photovoltaic panels are located overhead, so that’s the orientation the modules will most likely be left in during the day (while in use.) Each panel is affixed to a thermally insulated substrate so it can be closed at night to keep heat in. While open, the panels provide convective cooling. There is a small overnight sink (in addition to the kitchen sink) available in the bedroom orientation as well as a small portable RV type overnight toilet. Communal composting toilets are located in each four-unit cluster, and the overnight toilets can be emptied into those. The compost manufactured in these communal toilets also supports the communal garden. Emptying the overnight toilet prior to tipping the module onto another side will be of paramount importance to its occupants.
Year-round maintenance of the modules, their clusters and the neighborhood can be accomplished by a small crew of individuals during periods of dormancy, perhaps even a single person. Modules will need to be emptied of water when they’re full and occasionally re-oriented to generate electricity when the batteries become depleted. During periods of occupancy, these operations will be completed by the inhabitants.
There are still some functions for longer term residents that the modules won’t be able to provide on their own, so a central meeting hall for the neighborhood is proposed. This would be a conventional building with a full kitchen, dining hall, storage pantry, laundry facilities, maintenance shop etc., enlarged by shade canopies during the summer months. Cars would be parked here, along with tank trailers, tow tractors, and ATV’s. Group gatherings, project meetings and celebrations would occur here. Fresh vegetables from the garden would be washed here.
It would be difficult to develop a prototype on site at Fly Ranch, since it would require so much specialized fabrication equipment. The exterior frame is welded tube steel, the wall and floor panels are structural plywood, the basins are injection molded plastic or fiberglass, the openings are filled with off the shelf sliding doors, the mechanical and electrical components are all purchased equipment. I propose instead, off site fabrication of the major structural frame, delivery of the components and assembly on site, followed by troubleshooting the process of actually tipping the unit from one surface to another.  A very ballpark estimate of what the basic frame and a mock-up of some of the components that would be contained within it would cost is $25,000.
The original germ of the concept for The Qube entered the world’s consciousness about 40 years ago, when it was conceived of as a response (subsequently abandoned) to an architecture school design assignment. It was at first a wilderness research shelter. In this new pandemic world however, the idea of individual self-contained accommodations have become more relevant to the way we live today and the way we may need to live tomorrow. The site plan diagram included in this submission almost looks like a pattern of dance steps during which individuals come together and move apart, sometimes almost touching, sometimes resting, before moving apart again. Is this the way we will all need to live in order to stay healty in the future?
