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INTRODUCTION


THE WORLD IS FULL OF AMAZING THINGS. WALK AROUND any major city and you will find soaring skyscrapers that inspire awe, bridges that are marvels of engineering, and lush parks that provide respite from the concrete landscape. There are travel guides for all of that. This, however, is a guide to the overlooked and ordinary: the boring stuff. The truth is that the mundane objects we pass by without noticing or trip over without thinking can represent as much genius and innovation as the tallest building, the longest bridge, or the most manicured park. So much of the conversation about design centers on beauty, but the more fascinating stories of the built world are about problem-solving, historical constraints, and human drama.


This has always been the worldview of the 99% Invisible podcast. Since 2010, we have told stories about all the thought that goes into things most people don’t think about. Our name references the everyday objects that are invisible because of their everydayness, but it also refers to the invisible parts of things you do notice. In the case of something like the Chrysler Building, the aesthetics and architecture of the massive Art Deco tower are only 1% of the story. It’s our mission to tell you the hidden parts of the story: the speed of its construction, the building’s place in the great Manhattan skyscraper race, the iconoclastic architect who designed it, and his daring, secret strategy to beat out the competition at the last possible moment. As beautiful as the Chrysler Building is, the 99% Invisible part is the best part.


In this book, unlike the podcast, we get the opportunity to show you pretty images (illustrated by Patrick Vale) that help tell the hidden history and development of these designs. That said, this guide is not meant to be an encyclopedia that provides a few rote paragraphs about the inventor and origin story of each object. You have Wikipedia for that. This is about breaking down the cityscape into its more fascinating subparts. Rather than tell you about the first traffic light, we’d rather tell you about the most interesting traffic light in the world: the one in Syracuse, New York, that has the green light above the red light as a display of Irish pride. Instead of recounting the construction of the jaw-dropping Brooklyn Bridge, we introduce you to the aesthetically mundane Can Opener bridge in Durham, North Carolina, which has an uncanny history of shearing off the tops of tall trucks trying to pass underneath. The Brooklyn Bridge represents an incredible advancement in engineering, but Durham’s Norfolk Southern–Gregson Street Overpass illustrates the perils of sclerotic modern transit bureaucracy, something citizens bang their heads against every day.


Like the best-intentioned urban planners, we have laid out a path for you as we walk together through this inevitably incomplete guide to the city. We take you through the things you never noticed as well as the things you always notice but might not understand—from massive top-down municipal infrastructure made by trained planners at their desks to bottom-up citizen interventions created by urban activists. However, there’s no reason why you can’t pick and choose the path through this book that suits your own journey—create a personal desire path, a favorite subject in the 99% Invisible universe. Desire paths emerge when people trample on the grass to cut a route to the place they want to go when urban planners have failed to provide a designated paved walkway. These spontaneous trails are shaped by pedestrians who are effectively voting with their feet. Most of the desire paths you encounter in a city trace the shortest distance between two points, often to cut corners, but many others are there just because people want to take a path less traveled. Once a desire path is created, it frequently become self-reinforcing: others begin following these newly formed routes, which increases their visibility and perpetuates their usage.


So as you make your way through your own city or one you’re visiting, carry this book with you, flip through, find a story, and settle in. If you are in a city, you will probably find some analog to the thing we’re talking about even if the specific example being discussed is in London or Osaka or beautiful downtown Oakland, California.


This is your guide to decoding the built world in whatever city you find yourself. Once you learn about all the designs in this book, you will look at the world in a radically different way. You will exalt in curb cuts, shake your fist at bench armrests, and tell the person walking next to you that the orange spray-painted markings on the street mean there are telecommunication lines just below the surface.






You are


about to see


stories everywhere,


YOU


BEAUTIFUL


NERD.
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Chapter 1


INCONSPICUOUS
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THERE IS A HIDDEN WORLD OF DESIGN all around you if you look closely enough, but the cacophony of visual noise in our cities can make it hard to notice key details. There are street markings that protect you from being blown to bits, tiny safes affixed to building exteriors that can help save occupants in a fire, and ornamental flourishes that may seem like mere decoration but actually work to hold entire brick buildings together. Amid all of this, there are also myriad incremental odds and ends that simply accumulate through people forever reshaping a city to fit their needs. Decoding these more subtle aspects of the cityscape can also help you gain insight into the people who make cities what they are, most of whom are just trying to live their lives, but some of whom are actively trying to save yours.


PREVIOUS: Spray painted utility codes to mark underground hazards in Oakland
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UBIQUITOUS


ONCE YOU START TO SEE THEM, you’ll never understand how you hadn’t noticed them before. On any given city street, there are design details scattered everywhere that are meant to establish boundaries or protect you on an everyday basis and in cases of emergency. Even obscure notations created and used by specialists contain layers of information written onto the built world that can be read by anyone who knows how to decipher them.
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LEFT: Sidewalk markers, a breakaway post, and emergency access box


OFFICIAL GRAFFITI


Utility Codes


CARELESS OR UNINFORMED DIGGING AROUND CARLES AND pipes can cause everything from major utility outages to gas leaks—or, as in the case of a 1976 incident in California, a gigantic explosion that leveled half a city block. One fateful day in June of that year, workers were excavating a stretch of Venice Boulevard in Los Angeles when someone accidentally cut into a hidden petroleum pipeline. The pipe ruptured, and pressurized gas ignited into a fireball that engulfed passing cars and adjacent businesses. More than two dozen people were killed or injured as a result of this error. This wasn’t the first or last tragedy of its kind, but the enormity of this particular disaster helped catalyze the cod-ification of critical color-coded utility markings that are so omnipresent today. If you are in a US city, look down and you will see colorful official street graffiti everywhere; these markings are a guide to the networks of pipes, wires, and tubes crisscrossing below you.


The Los Angeles explosion spurred the creation of DigAlert, a nonprofit designed to help prevent future such tragedies in Southern California. Today, excavators in the region are required to mark out their work areas with white paint, chalk, or flags, and reach out to DigAlert; the organization then identifies and contacts companies with utilities running through the site so their technicians can go out and mark off potential hazards. Locators sent out by these companies can employ cable avoidance tools to establish or confirm the positions and depths of things below the surface. Ground-penetrating radar and devices to detect metals or magnetic fields help pinpoint concrete pipes, plastic tubes, and metal cables. Potential subsurface hazards are then highlighted using standardized colored-coded markings.


Over the decades, services similar to DigAlert have formed across the United States. To simplify things, the FCC designated 811 as a federal phone number in 2005 to connect excavators with these organizations. In general, anyone excavating on public property is required to contact a regional alert organization before pro-ceeding, though private property owners are encouraged to reach out as well. According to a recent DIRT (Damage Information Reporting Tool) report, tens of thousands of accidents could be avoided each year if everyone called when planning to dig, drill, blast, or trench.


For clarity and consistency, US utility companies rely on Uniform Color Codes developed by the American Public Works Association when mapping out subterranean utilities on surfaces above. On city streets today, you can see the spectrum of safety colors that have been formalized and revised over the decades by the American National Standards Institute:


• RED: electric power lines, cables, and conduit


• ORANGE: telecommunications, alarm and signal lines


• YELLOW: gaseous or combustive materials including natural gas, oil, petroleum, and steam


• GREEN: sewers and drain lines


• BLUE: potable water


• PURPLE: reclaimed water, irrigation, or slurry lines


• PINK: temporary markings, unidentified facilities, or known unknowns


• WHITE: proposed excavation areas, limits, or routes


While the use of different colors provides general information about what’s below, notations including lines, arrows, and numbers are also needed to keep track of details about the locations, widths, and depths of specific hazards. Here, too, standards are helpful, and there are organizations dedicated to helping coordinate and disseminate these. Among other functions, the nonprofit Common Ground Alliance maintains an exhaustive best practices guide for “underground safety and damage prevention.” Documents like this one also provide useful explanations and diagrams for curious urbanists looking to decode street markings.


Some enthusiasts take things a step further and create more expansive guides. Artist Ingrid Burrington’s book, Networks of New York, contains more than one hundred pages on just one color category of utility in one city: the orange that designates network infrastructure in the Big Apple. Her volume dives deeply into the history of competing telecoms, but it also lays out practical examples for identification like an arrow flanked by the letters F and O, which together indicate the path of a fiber optic line directly below a stretch of pavement. In the wild, such markings are sometimes accompanied by numbers indicating depths, names identifying associated utility companies, and abbreviations referring to the types of materials in play, such as PLA for plastic pipes.


Different countries have their own national, regional, and local conventions, too, which can be more or less official. In a BBC News article, journalist Laurence Cawley scratches the surface of London’s underground utilities with some local examples, including ones that illustrate how intuitive certain codes can be. A number next to a D often indicates depth, for instance. For electrical lines, H/V means high voltage, L/V denotes low voltage, and S/L stands for street lights. For gas lines, HP refers to high pressure, MP to medium pressure, and LP to low pressure. Some markings are harder to understand at first glance, like a looping infinity symbol used to indicate the beginning or end of a proposed project area—a counterintuitive use of a character normally applied to things without beginnings or ends.
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Biodegradable paints are typically employed to create the variously colored letters and symbols sprayed by specialists onto the streets and sidewalks of our cities. These odd hieroglyphics are then either erased in the course of excavations or simply left to fade over time, slowly making room for newer, more vibrant squiggles when the next project rolls around. While they last, though, such markings provide essential information to diggers as well as ephemeral windows for the rest of us into the complex systems running right beneath our feet.
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INITIALED IMPRESSIONS


Sidewalk Markings


AS THE COUNTRY’S ORIGINAL CAPITAL AND THE RACKDROP for many key moments of American history, the city of Philadelphia is lousy with important era-defining monuments and plaques, whose grandeur can make subtler and less dramatic markers easy to miss. Amid the many statues standing in squares and tablets affixed to buildings are a series of enigmatic plaques embedded in sidewalks. The etched or embossed messages on these metal plaques read like abstract spatial koans or urban poems advising pedestrians that “Space within building lines not dedicated” or “Property behind this plaque not dedicated.”


In property law, dedicating means giving over to another party—the public, for example. The wording on these plaques varies, but the basic message of these so-called easement markers is the same: you pedestrians are welcome to walk here for now, but just a heads-up—this is actually private property. To define such areas, long thin rectangular plaques are often arrayed to form a dashed demarcation line along the boundary of the property while right-angled variations are used to define the corners.


In a 2016 PlanPhilly article, reporter Jim Saksa explains that “the plaques are used when the property lines don’t align with the building’s physical dimensions or the dimensions of any sort of fencing, landscaping or other improvements that would clearly mark a boundary between the public right-of-way and private property.” In other words, a passerby might assume a property line ends at a fence or hedge or the edge of a building when the actual property line might run through a sidewalk instead.


Easement laws can give people limited rights to cross other people’s land but can also allow for different forms of adverse possession. As Saksa explains the concept, if someone uses a piece of property “blatantly, consistently and exclusively for a long, statutorily set amount of time—21 years in Pennsylvania—then they own it.” In the case of these prescriptive easements in Philadelphia: if private owners fail to explicitly mark out their territory, someone could eventually argue they have forfeited ownership. That’s why you’ll see these markers embedded in sidewalks both there and in other cities. The plaques ensure that the public knows that this particular patch of sidewalk belongs to the property owner even if they allow the public to walk on it for now.


Such plaques only scratch the proverbial surface of the sidewalk etchings that comprise a cityscape. There are, of course, the ubiquitous informal markings made less than legally by ordinary citizens, like so-and-so + so-and-so with a heart around it scratched into drying concrete sidewalks. But there are formal marks, too, and not just for easements. Among the semi-permanent declarations of love, you’ll find elegant signatures in many cities that were left by the construction companies that laid the sidewalk.
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In California’s Bay Area, sidewalks in cities like Oakland feature stamps or plaques dating back to the early 1900s when concrete began to take off as a cheap and robust alternative to brick or board walkways. Many sidewalk stamps that remain date back to the 1920s through the postwar era of rapid urban expansion. Some are wrapped with decorative borders and include construction dates, addresses, phone numbers, and even union numbers. A curious individual could write down the stamped union number, go to the union office, and look up the name of the individual who smoothed out that patch of concrete fifty years before.


In places like Chicago, these markers are ubiquitous and detailed because they are required to be under municipal law: “Before the top or finishing of concrete walks has set, the contractor or person building the walk shall place in such walk in front of each lot or parcel of property a stamp or plate giving plainly the name and address of the contractor or person building the walk and the year in which the work was done.” In turn, these markings end up becoming physical archives of urban development, telling the histories of cities and city-building businesses, and outlining tales of neighborhood construction and expansion. In the sidewalks of Berkeley, California, there are markings representing the evolution of a family business over decades. A Paul Schnoor stamp might show a date of 1908 while over in a newer neighborhood, you’ll find a Schnoor & Sons stamp, presumably a rebranding that took place when the next generation began working for their dad. If you encounter an even more recent construction project, you can actually find a Schnoor Bros. mark that recalls the era after dad retired and the boys took over.


In some cases, concrete installers have effectively turned sidewalks into signage, too, naming streets at intersections, lending them additional wayfinding functions. This hasn’t always gone well for cities, though. Back in 1909, an article in the Calgary Herald titled “Calgary Can’t Spell” lamented prominent misspellings like Linclon and Secound Avenue etched into the sidewalks. The piece pressed for the prevention of “any further occurrences of the disgraceful spelling with which the names of our streets and avenues are unfadingly imprinted in the walks of stone,” admonishing that “workmanship such as this might be tolerated in ramshackle frontier towns, but cannot be in Calgary.” In response, municipal workers were instructed to tear out the offending slabs and thus spare this proud Albertan city further embarrassment. In San Diego and other cities, old sidewalk stamps (at least ones that are spelled right) are actively protected—construction workers are supposed to work around them wherever possible when tearing up and replacing sidewalks so these small pieces of urban history can be preserved.


These days, many cities no longer require markers on new sections of sidewalk. Some bureaucratic killjoys even mandate that contractors get a permit to sign their work, and they significantly limit the size of signature stamps—after all, these represent free and durable advertising that can last for decades or longer. But more important for us, sidewalk markings tell a rich story about who made our built environment, down to the individual worker who got down on his knees to make a piece of land smooth and walkable for generations of people. You can learn so much from reading sidewalk markings—especially when they’re spelled right.


PLANNED FAILURE


Breakaway Posts


POSTS THAT HOLD UP SIGNS, STREET LIGHTS, AND UTILITY lines need to be strong and durable enough to withstand winds, storms, tsunamis, and earthquakes. Every so often, though, these same posts are called upon to do something crucial but fundamentally at odds with their everyday function: they need to break easily on impact. If hit by a fast-moving vehicle, posts need to come apart in just the right way in order to reduce damage and save lives. Engineers have spent a lot of time attempting to resolve this apparent paradox.
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One of the ways to get robust posts to break properly is called a “slip base” system. Instead of using a single continuous post, a slip base approach joins two separate posts close to ground level using a connector plate. This joint allows the pair to break apart at an intended juncture. It works basically like this: a lower post is put in the ground, then an upper post is attached to it using breakaway bolts. These bolts are made to fracture or dislodge when the post gets hit hard enough, so the upper post gets knocked over while the lower post passes safely under the moving vehicle. When everything works as designed, such posts can also help slow down a vehicle and minimize damage. Subsequent infrastructure repair becomes easier as well—in many cases, a new upper post can simply be bolted onto the undamaged base post below it, which requires less material and work. The critical plate-to-plate connections underpinning slip systems can be obvious to the naked eye or tucked away under plate covers.


The connector plates of inclined slip bases take this basic engineering design a step further by being tilted at an angle relative to the ground and optimized for hits from an assumed direction of impact. Instead of simply sheering sideways, posts are actually launched up into the air on impact, ideally landing behind the car that hit them. In slow-motion crash test videos, signs arc up, twirl overhead, then land on the road surface once the vehicle has passed beneath it. The downside is that if the post is hit from an unexpected direction it might not break away at all.


Straight or angled slip bases can work in isolation, but they can also be paired with hinged upper connections that help preserve infrastructure and save lives. The telephone lines running along the tops of utility poles can in some cases help hold up a pole even if a vehicle crashes into it. Instead of falling over (potentially onto a vehicle or into a lane of traffic), a telephone pole can be designed to break off at its base and then swing up and out of the way before coming to a stop and hanging in place while the cables linking it to neighboring poles hold it up temporarily.


Slip bases and hinge systems aside, different kinds of breakaway posts can be found all over the built environment. Many of the world’s stop signs are supported by joined metal posts. Their joints work differently, but the basic idea is the same: two post sections are connected in a way that makes it easier for them to break apart. An in-ground post is matched with an aboveground insert post that is designed to bend or break on impact. Once you spot them, it becomes hard to unsee these common solutions to the perpetual problem of cars crashing into signs.


People generally tend to think that the development of safer cars is what protects them in their vehicles, which is true to an extent. Quality wheels provide traction, sturdy frames resist damage, seat belts and airbags keep passengers secured and cushioned, and safety glass is designed to break into less harmful shards. In the end, though, car design and construction are just a few variables within a larger safety equation. The engineering of things people crash into plays a less conspicuous but critical role in our safety as well.
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A LITTLE SAFER


Emergency Boxes


EVEN THOUGH THEY ARE GENERALLY POSITIONED AT EYE level directly adjacent to entryways and are adorned with reflective red stripes, Knox Boxes are easy to overlook. Like Kleenex, Dumpster, or the once-trademarked escalator, Knox Box is the common brand name associated with a generic thing: in this case, the rapid entry access boxes affixed to all kinds of urban architecture. When disaster strikes, these urban safes go from being functionally invisible to highly essential in an instant.


Seconds count in an emergency, so getting inside a building quickly and safely is critical. Knox Boxes offer a simple solution: when emergency personnel respond to a call and arrive on site, they use a master key or code to unlock a rapid entry access box and retrieve its contents. Inside a typical box is another key or code for accessing that specific building. So firefighters essentially have a skeleton key that opens all of the boxes in their area. With that one key, they can effectively gain entry to the huge array of buildings they are charged to protect, including apartments, stores, office complexes, art museums, and more.


There are various types of Knox Boxes. Some boxes work like small safes, providing access to a single key or set of building keys. There are also more advanced ones that flip open to reveal control panels with more complex functionality. Some have switches that allow responders to disable power or gas lines or sprinkler systems in cases of false alarms.


In the absence of at least a basic access box, firefighters and paramedics would have to wait to be let in or physically break into buildings, leading to injuries and damaged property. In light of potential broken-down doors, busted-up windows, or burned-down buildings, adding a small box to the outside of a building seems like a smart option.
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From a security perspective, these access boxes may sound like a perfect opportunity for a burglar to go on a robbery spree, but building owners and key users are aware of the risks and take precautions. Some building managers also tie their boxes to larger security alarm systems that will trigger when anyone accesses them. As for the master keys that open the boxes, some fire departments employ tracking functionality to avoid losing them or letting them fall into the wrong hands. Though cities and businesses don’t always agree on the necessity of having Knox Boxes, many people feel that the rewards outweigh the risks, so you can spot these clever little boxes everywhere.
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CAMOUFLAGE


THERE ARE BEAUTIFUL PIECES OF civic infrastructure that feed the soul—from ancient ornate aqueducts to structurally expressive modern bridges. Generally speaking, though, most infrastructure doesn’t get this royal treatment. Rather than making an exhaust port or an electrical substation into a flamboyant display of modern engineering, we often do the next best thing: we hide them. The camouflaging of everything from oil derricks to cell phone towers can be so devious and varied, it can sometimes be difficult to distinguish between what’s real and what isn’t.
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LEFT: Fake facade in front of a subway exhaust opening in Paris


THORNTON’S SCENT BOTTLE


Stink Pipes


INITIALLY ENVISIONED AS AN OPEN PUBLIC SPACE BY THE aptly named architect Francis Greenway, Sydney’s Hyde Park is Australia’s oldest park. In the late 1700s, this open space had been primarily used by locals to graze animals and gather firewood. Over time, the area became a place where children played and cricket matches were held. In the 1850s—as the city and neighborhood around it continued to evolve—grass, trees, running water, and monuments were added. The park became increasingly formal and grand, a place for political orations and official gatherings for visiting royalty. One of its most outstanding features from that era is a towering obelisk.


Inspired by Cleopatra’s Needles—a series of ancient Egyptian relics now in London, Paris, and New York—the Hyde Park Obelisk was unveiled in 1857 under the tenure of Sydney mayor George Thornton. The roughly fifty-foot-tall monument sits on a twenty-foot-tall sandstone base; its tapered sides are wrapped in sphinxes and serpents. Locals were so enamored with their revamped park and its exotic centerpiece that after the mayor gave his speech at the unveiling “he was carried on the shoulders of stalwart men” to a nearby hotel, according to one newspaper account.


As the fervor died down, however, people began to notice a strong, unpleasant smell wafting off this otherwise impressive monument, which led it to become known by another name: Thornton’s Scent Bottle. The tower’s noxious emissions were not accidental but a product of its actual design intent. Like many other seemingly innocuous sculptures in cities around the world, this obelisk served two primary purposes: one aesthetic and one functional. It was not just an impressive display of cosmopolitan splendor but a means to vent gases from the city’s underground sewer system.
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The idea of using a grand monument to ventilate a sewer may seem strange, but the city’s sewage system was a new technology for Australia at the time. On the functional side, engineers had developed two basic types of sewer vents—educt and induct. The induct drew in air while the educt allowed lighter gases back out. Pressure, odor, and disease had to be addressed in the system, so they were addressed in style, starting with the Hyde Park Obelisk’s eductive design. The resulting obelisk is both infrastructure and landmark. Since its erection, the obelisk has been the subject of several modifications and repairs, but it has mostly been preserved in its original form.


The precedent of the Hyde Park Obelisk inspired other early ornate brick ventilation shafts around Sydney. In other major cities, sewage exhaust designs can be a bit more of a mixed bag—many so-called stink pipes around London are relatively utilitarian affairs. Some are dressed up a bit to look like monuments or lampposts, but most could be mistaken for rusted flagpoles. The Sydney obelisk, meanwhile, is still in use today, though its function has shifted slightly. It is now used as a vent for stormwater runoff rather than the smelly city sewer system. It’s now a monument in its own right, too, having been added to the New South Wales State Heritage Register in 2002. In the end, this faux monument to Cleopatra became a real monument to modern cities and the way they have adapted to new kinds of infrastructure.
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EXHAUSTIVE OUTLETS


Fake Facades


THE CONTROVERSIAL EHEKARUSSELL SCULPTURE IN Nuremberg, Germany, features sets of larger-than-life bronze figures arrayed around a low pool that depict the ups and downs of domestic married life. From young love to the death of a spouse, the vivid scenes on this “marriage merry-go-round” capture a lifetime of joys and sorrows, passions and pains, in explicit ways that many local residents were not excited to confront on leisurely strolls through the historic city. The dramatic sculpture serves an even more notable purpose beyond aesthetics, though; it’s placed strategically to conceal an exhaust port for one of the city’s U-Bahn lines. Completed in the 1980s, this installation is a relatively recent example in a long tradition of subway ventilation camouflage, infrastructure that runs the gamut from small and sculptural to huge and architectural.


When the world’s first urban underground railway system opened in 1863, British civil engineers knew that venting the tunnels would be essential to keeping passengers healthy and happy—or, at the very least, alive. At the time, trains used condensers to cool steam and reduce emissions, but they still needed open-air stretches to vent exhaust. The Metropolitan Railway, which would later become the London Underground, began excavating routes using a cut-and-cover approach with this in mind. Section by section, the ground was dug up to lay tracks and then covered back over except in select segments left open for ventilation. As the routes were planned out, they inevitably carved through areas that had already been built up. Among the buildings standing in the way of the London Underground were 23 and 24 Leinster Gardens, situated right in the middle of a row of historic homes in a posh neighborhood. Here, however, route developers saw a site-specific opportunity.


Instead of leaving a gaping ventilation hole in the ground, which would not go over well in upmarket Bayswater, a facade was erected at the Leinster Gardens site to match the adjacent mid-Victorian houses. Largely indistinguishable from the neighboring buildings, with fluted Corinthian columns flanking a grand front entrance and balustraded balconies cantilevering out above, it looks like a house, but this grand display is only about a foot deep. Behind it is a gaping hole in the ground with braces and metal struts that stabilize the opening and prop up the facade. While the overall effect is largely convincing, especially at a distance, there are clues in the camouflage suggesting something is amiss. Knock on the door and no one will answer—as pizza delivery drivers sent there by prank callers have discovered. The biggest giveaways, though, are the gray painted rectangles where one would expect to see windowpanes. This is a flaw that betrays similar structures around the world.
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Passing by 58 Joralemon Street in Brooklyn, New York, it would be easy to dismiss the three-story brick structure as just another Greek Revival residence in a row of similar homes. It has many of the same features as its neighbors: its height and proportions are similar and there is a staircase leading up to a distinctively framed front door. The longer one looks at the front, however, the more it becomes apparent that this is no ordinary building. The windows and the muntins, frames, and lintels around them are all jet black. This building is, in fact, a ventilation vector for the subway line running underneath it as well as an emergency egress point for passengers should something awful happen on the train below. In this case, the building is real, but it has been gutted and repurposed. Whether they are purpose-built or adapted, such structures present a fun puzzle, a site-specific mystery like a trompe l’oeil rendered in three dimensions.
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CATALYTIC DIVERTERS


Ventilation Buildings


BUILT IN THE 1920s TO CONNECT NEW YORK AND JERSEY City, the Holland Tunnel wasn’t the first underwater tunnel, but it was an exceptionally ambitious project for its time. Carving out the tunnel through mud and bedrock was part of the challenge, but the more daunting task was to accommodate a huge number of gas-guzzling cars and trucks continuously spewing their poisonous exhaust. Skeptics were concerned that ventilating such a long span would be impossible, resulting in dangerous if not deadly conditions for drivers.


Project engineers worked with government agencies and universities to address this colossal engineering challenge and prove the proposed tunnel’s safety to the public. A test tunnel hundreds of feet long was enclosed inside an abandoned mine to try out ventilation strategies. Additionally, a group of Yale University student volunteers spent hours in airtight chambers while researchers pumped carbon monoxide inside to determine human tolerances and side effects. (Oh, to be a student in the early 1900s!) Researchers concluded that air would need to be pushed through the tunnels at nearly one thousand cubic feet per second to keep drivers and passengers from asphyxiating. Thanks to an abundance of cautious engineering, the air quality in the tunnel would turn out to be better than it was on many surface streets in New York City. (To be fair, that is setting quite a low bar.)


The key to this ventilation system lies not only in the tunnel itself but also in a series of buildings surrounding it that stick high up into the air and still operate today. A pair of concrete ventilation-shaft structures flank the Hudson River along the shore while two more in the river stand more than one hundred feet above the water. These four structures are equipped with dozens of huge intake and exhaust fans that can replace the entire volume of air inside the tunnel every minute and a half.


Engineer Clifford Holland, the tunnel’s namesake, may be the project’s most famous contributor, but Norwegian architect Erling Owre designed these critical ventilation buildings. Considering that he was creating a glorified exhaust port, Owre really went above and beyond, making not just functionalist frameworks but also designing works of cutting-edge architecture. “Owre brought a Scandinavian sensibility to the drafting table—minimalism, craftsmanship, form,” explains John Gomez, founder of the Jersey City Landmarks Conservancy. “He would have been schooled in the traditional . . . [the] Romanesque, the Byzantine and the Gothic—but also the newly established Bauhaus in Germany, Russian Constructivism, and the architecture of Le Corbusier and Frank Lloyd Wright.”
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Synthesizing these influences, Owre’s approach to the Holland Tunnel project was groundbreaking, with its “spectacular steel girders, colossal poured-in-place concrete columns and yellow cathedral brick,” writes Gomez, “all expressed through slender strings of rounded arches, corbeled courses, glass louvre panels, small gargoyle heads and striking cantilevered bases.” The resulting buildings looked bold and contemporary, like Frank Lloyd Wright’s Larkin Administration building or a library or some kind of civic center. They were a fusion of architecture and infrastructure, and a harbinger of the coming car age that embodied an elegant transition into Modernism and, of course, New Jersey.
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NEIGHBORHOOD TRANSFORMERS


Electrical Substations


RANGING IN APPEARANCE FROM MODEST SINGLE-FLOOR cottages to multistory mansions, there’s no single aesthetic feature common to the buildings that both house and hide Toronto’s regional energy infrastructure. Walls, roofs, doors, windows, and landscaping help create the illusion that these are ordinary buildings, but there are telltale signs that there is more to the story.


Toronto Hydro was established in 1911, the same year that electrical power from the massive new generators at Niagara Falls first lit up the city’s downtown streets. New substations were needed to connect this natural powerhouse to people’s homes and convert raw energy into usable power for consumers along the way. Convincing citizens to accept ugly masses of metal and wire in their neighborhoods would have been a challenge, though, so a series of architects were hired to develop alternatives.


Some of the first pre-Depression electrical substations were constructed to be aesthetically pleasing and quite large. These were grand affairs built of stone and brick and adorned with decorative flourishes made to mimic civic institutions like museums or city halls. Then, in the post—World War II residential construction boom, smaller substations started to proliferate and take the form of more modest houses that fit naturally into domestic surroundings.


Most of these house-shaped substations were variations on a half-dozen base models designed to fit into different kinds of neighborhoods. Over the twentieth century, Toronto constructed hundreds of these structures that spanned an aesthetic spectrum from ranch-style houses with asymmetrical rooflines supported by post-and-beam construction to faux-Georgian mansions with gabled roofs and triangular plinths above their doors.


Usually, “breakers and voltage dials are located in the main part of the house,” explains local journalist Chris Bateman, while “unsightly heavy equipment necessary for converting high voltage electricity to a current suitable for domestic consumption [is] usually in a brick building at the rear.” Inside, the utility of these buildings is obvious. They are packed with equipment and a smattering of chairs for visiting engineers. But even on the outside, there are subtler hints that these buildings are not what they appear to be.


Many of these residential-looking substations feature windows or doors that seem out of place or overly industrial for a house, while others feature landscaping that is often a little too perfectly designed and maintained. In some cases, neighborhoods have changed, and surrounding buildings have gotten bigger, dwarfing the cozy-looking little wood or brick substation structures and causing them to stand out more. Arrays of security cameras around their perimeters are also obvious clues, as are city or utility company vehicles parked in their driveways. There is also the more general and uncanny sense of déjà vu that builds up over time from seeing nearly identical fake houses over and over again in different locations.


Toronto Hydro has stopped adding new residential-looking substations and has even started tearing some down as new technology has made them obsolete and occasionally dangerous. One actually exploded in 2008, resulting in a fire and a local power outage, which, naturally, concerned citizens living next to similar structures. Area residents are likely to see fewer of these over time—or at least ones still housing infrastructure. In fact, some substations have since been repurposed and transformed into the very houses they were designed to imitate.
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CELLULAR BIOLOGY


Wireless Towers


WHEN ENGINEERS AT BELL LABS FIRST ENVISIONED A modern wireless communications network in the 1940s, they imagined relay towers that would provide continuous coverage by passing calls from tower to tower as people moved between zones. As commercial cellular towers began to sprout up in the 1970s, diagrams depicting their coverage areas looked like blobby plant or animal cells pressed up against one another—hence the name “cell phones.” The engineers developing these systems and drawing these illustrations presumably never guessed that many of the actual towers in this network would later be designed to also mimic nature, disguised as various species of trees to make them more inconspicuous.
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As mobile phones became more popular in the 1980s, more and more cellular network towers had to be built, most of which were relatively utilitarian and industrial-looking affairs. This naturally led to predictable NIMBY (not-in-my-back-yard) criticisms from area residents who saw these additions as eyesores. Thus, an array of camouflage techniques emerged in parallel with this expanding technology, pioneered by companies like Larson Camouflage in Tucson, Arizona. This particular firm was well positioned to shift into a new industry; for years, the company had faked natural environments, building faux landscapes with artificial rocks and greenery for Disney parks as well as pseudo-wild settings for museum exhibits and zoos. Larson debuted their first faux tree towers in 1992, just a few years before the legal landscape around cell towers underwent a big shift.
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The Telecommunications Act of 1996 restricted the ability of communities to regulate the placement of towers by telecom companies, which was frustrating to municipal governments. Unable to fully control or block construction outright, some areas responded with ordinances requiring new towers to be camouflaged. Suddenly, aesthetic subterfuge went from desirable to mandatory. Some new towers were hidden entirely out of sight inside of tall architectural elements, like the steeples of churches, while others were integrated with structures like water towers or flagpoles that were either extant or purpose-built to serve as part of the disguise. Still, there were many places where these kinds of obvious human artifacts would stand out, so the idea of cell towers looking like trees really began to take root.


In the decades that followed, business flourished for these camouflage companies as cell phone usage proliferated. Larson expanded its range of trees to blend into different regional environments. The single-pole cell tower is often called a monopole so, naturally, the first cell tower Larson disguised as a pine tree was called Mono-Pine. This was soon followed by Mono-Palms and Mono-Elms—they even made ones that look like saguaro cacti. Today, there are hundreds of thousands of cellular towers across the United States, many of which are camouflaged in some way by companies like Larson.


Some of these fakes are well disguised, but others stand out in part because of costs and other challenges. Camouflage can add more than $100,000 to cell tower construction prices, leading frugal clients to skimp on branches. Adding more branches costs more in itself but also adds more weight, necessitating a sturdier trunk and thus additional expense. Cell towers also have to reach high to function well, which can make them look awkward in groves of trees half their height. In the flat landscape of Las Vegas, some faux-palm towers can be seen from miles away. And, of course, seasonal change in many places can make these camouflaged towers stick out more. Faux pines may remain evergreen like their natural neighbors, but deciduous lookalikes become freakish oddities when the real trees around them shed their leaves.


In the end, some semi-camouflaged towers can ironically wind up standing out more than bare-bones, functionalist steel ones would, falling into a kind of botanical “uncanny valley” between natural trees and utility poles. Camouflaging towers as trees is clever, but there is arguably something simple, honest, and clear-cut about more functionalist tower designs. Things don’t have to look natural to be beautiful. But setting aesthetic judgments of functionalist industrial chic and ungainly faux greenery aside, it can be fun to keep an eye out for the fakes.


[image: image]


RESOURCEFUL ARTIFICE


Production Wells


STANDING MORE THAN 150 FEET TALL, THE SO-CALLED Tower of Hope on the campus of Beverly Hills High School started out as a bland concrete spire. A few decades ago, a layer of colorful mural art was added to this structure, but even with this attempt to beautify the towering enclosure, it stood out as strangely tall and apparently functionless in the landscape. Behind its tapered walls, though, sat an array of machinery installed to harvest hundreds of barrels of oil a day and large volumes of natural gas. For years, these outputs fueled the school’s annual operating budget, though the presence of the tower grew more controversial over time.


[image: image]


The phenomenon of urban drilling in the Los Angeles area is neither new nor limited to posh neighborhoods. In the 1890s, what was then a small town of around fifty thousand people became the center of an energy boom. By 1930, California was responsible for a quarter of the world’s oil output.


In some places, metal oil derricks pumping crude out of the ground were set so close to one another that their legs overlapped. Across large swaths of LA, this equipment was packed in, creating what looked like artificial forests of denuded trees.


Strange, science fiction–worthy landscapes of tall towers served as backdrops for beachfront activities, creating uncanny juxtapositions of industrial-age machinery alongside scenes of carefree recreation. Easily forgotten amid film-centric nostalgia for the fashionable and carefully staged Golden Age of Hollywood was a nakedly industrial and roughshod rush to extract black gold from beneath the city’s surface.


Over time, many derricks and pumpjacks were removed as oil patches dried up and operations were consolidated. Those that remain can be found in the parking lots of fast food restaurants, fenced off alongside homes and highways, hidden behind rows of trees alongside parks, or even tucked into sand traps at fancy golf courses. Taller operations, like the one in Beverly Hills, are often dressed up to look like chimneys or clad in the shells of bland office building facades. Many are acoustically camouflaged, too, with sound-dampening materials.


Some newer operations have also moved offshore to oceanic rigs and artificial islands, including a particularly prominent chain located near Long Beach. The THUMS Islands are the only decorated oil islands in the United States, taking the scale of such camouflage to the next level. These tropical-looking faux utopias boast distinctive and flashy buildings surrounded by palm trees and sound-mitigating landscape elements. The original name of THUMS was an acronym for Texaco, Humble (now Exxon), Union Oil, Mobil, and Shell, but the chain was later renamed the Astronaut Islands, which seems fitting given the space-age look of their architecture.
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These islands were constructed in the 1960s using hundreds of tons of boulders from a nearby natural island as well as millions of yards of material dredged from the San Pedro Bay. Around $10,000,000 was spent on what was termed “aesthetic mitigation.” This part of the project was overseen by theme-park architect Joseph Linesch, who had experience crafting elaborate artificial landscapes for Disneyland in California and EPCOT Center in Florida. The quirky camouflage structures were described by one critic as “part Disney, part Jetsons, part Swiss Family Robinson,” and their disguises largely work, in part because they are mostly seen from afar. The structures on the islands can easily be mistaken for buildings in an offshore hotel complex or luxury resort. Drillers have pumped more than a billion barrels of oil from this patch during the past half century, all while hiding in plain sight out on the water.
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Back on the mainland, however, the once-booming LA oil industry has slowed. Over the decades, production from the Tower of Hope dwindled to around 10% of its peak output. A few years back, Venoco, which managed the derrick, filed for bankruptcy, leaving the fate of the tower in limbo. Meanwhile, California has turned more toward green energy, which has led to a decline in the practice of harvesting fossil fuels in the middle of metropolises. At some point, no amount of camouflage can provide enough cover for something if the thing being camouflaged no longer serves the public interest.
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ACCRETIONS


AS CITIES AGE, THEY GET USED AND abused by the people who live in them. We sometimes patch what we damage, but other times we let things fall apart. As a result, most urban environments are a hodgepodge of haphazard fixes and odd vestiges. Yet pointless leftovers and accumulated remnants are just as much a part of the city as thoroughly considered, still-functional functional objects. Such imperfect items are not always the prettiest examples of what we can make, but they perfectly represent our flawed and complex humanity.
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LEFT: Anchor plates, love locks, and constructive reuse


SEEING STARS


Anchor Plates


METAL STARS SET AGAINST WHITE MORTAR STRIPES ALONG red-brick facades could at first seem like patriotic expressions, especially in a city like Philadelphia. However, these metal plates that dot many of the historic row homes there and in other cities around the world are not strictly decorative—in fact, they serve a vital structural function.


In many old brick row houses, floor and roof joists run side to side, connecting load-bearing party walls that run perpendicular to the street. As a result, the front and back facades of these homes aren’t very well connected to core building supports. The problem, explains Philadelphia architect Ian Toner, “is that sometimes these end walls can start to bulge outwards, since they’re only connected to the rest of the houses at their edges.” The risks can become even more serious in cases where poor-quality lime mortar was used by builders. Shifting foundations, gravity, and time can exacerbate the dangers and threaten these buildings; in some cases, there is even a risk of catastrophic collapse.


If bricks are already bulging, they may need to be pushed back into place, but that’s only the first step. A common engineering retrofit used to stabilize such structures involves bolts or tie rods and anchor plates. A rod can be run through the bricks and threaded into the joists behind them to create a better structural connection between the facade and the interior supports. On the outside, tension rods are braced by what amount to big wide washers, which spread loads across adjacent bricks.


A star shape is a logical choice for these kinds of wall anchor systems because points reaching out in multiple directions help distribute loads. Stars also work well aesthetically because they can be rotated and still look good. But squares, octagons, circles, and other more elaborate and ornate shapes can also be found on historic brick and other masonry buildings around the world.


These types of retrofits reveal a lot about how buildings used to be constructed, the deterioration that comes with age, the changes in safety standards, and differences in local conditions that require certain interventions. In places like the Bay Area where seismic activity requires extra masonry reinforcement, anchor plates help keep bricks from falling off facades during earthquakes. Whatever their shape or function, wall anchors can be lovely additions to an exterior brick wall, and they are certainly more attractive than the alternative: a pile of bricks.
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SCARCHITECTURE


Urban Infill


AS CITIES EVOLVE, ARCHITECTURE OFTEN EXPANDS TO fill in abandoned routes originally designed for cars, trains, or other forms of transportation. Once roads or tracks are gone, the voids that remain are sometimes rendered solid in the form of new buildings, their edges conforming to the shapes of forgotten thoroughfares. The result is a kind of architectural scar tissue—as if the built environment were filling in and healing old wounds. At street level, the effect can be subtle. Individual buildings may feature an unusual angle here or curve there, but when seen from above, larger patterns emerge that span blocks or even entire neighborhoods. Such scars are especially noticeable when they are set against the comprehensive planning schemes of urban grids.
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In growing industrial cities, trains often left impressive marks in their wake. Across a whole section of Berkeley, California, a number of homes are aligned not with the street like their neighbors but with a slash carved by an old right-of-way for the Union Pacific Railroad. Here and in other places, central rail lines fell into disuse, and the empty spaces they left behind became valuable real estate destined for reuse. Infill architecture retains the shapes of old voids, inadvertently preserving large traces of local urban history.


“The notion that every city has these deeper wounds and removals that nonetheless never disappear is just incredible to me,” Geoff Manaugh writes of similar “ghost streets” in Los Angeles. “You cut something out—and it becomes a building a generation later. You remove an entire street—and it becomes someone’s living room.” Repurposed routes can shape open spaces as well, including parking lots, greenways, and linear parks. Whatever form infill takes, these layers become a sort of urban palimpsest. Parts of cities get erased and overwritten, but you can often still see evidence of what came before. In modern rectilinear cities, scars are often more obvious and exceptional. In older cities around the world, though, layers of scar tissue can build up over time to the point where it becomes hard to tell when and how the cuts happened. Taken together, these curious traces can tell stories of iteration around cities once wrapped by walls, devastated by disasters, or simply divided by railroad tracks.
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LINES OF SIGHT


Relay Nodes


THE CENTUKYLINK BUILDING IN MINNEAPOLIS IS A MODESTLY elegant skyscraper in the city’s skyline. It has a relatively uniform granite exterior with long vertical lines that are a hallmark of the Art Deco style. “It was an all-Minnesota project” when it was built in the 1930s, recalls James Lileks of the Star Tribune—its stone was “from Kasota and Morton, the cement was from Duluth, and the steel was sourced from the Mesabi Range.” The building was already a regional icon when a bold new crown standing multiple stories high was installed on top of it in the 1960s, changing its function and its appearance for decades to come. Wrapping around the top of the structure, this new microwave antenna array positioned the building on the forefront of then-modern technology. With this addition, the structure became a key node in a vast and unprecedented line-of-sight communications relay network designed to span the entire country, remnants of which can still be seen on rural mountaintops and urban towers today.


Telephone service first came to Minneapolis in 1878, facilitated by a switchboard located in city hall, right across the street from the future site of the CenturyLink Building. A network that started with just eleven lines ballooned to nearly two thousand within a decade. By 1920, close to 100,000 lines were in service, and a new dedicated space was needed. The Northwestern Bell Telephone Building, the initial name of the CenturyLink Building, was constructed with switchboards, offices, mechanical rooms, and space for around one thousand employees. But technology continued to evolve and phone service continued to expand.


Responding to increased demand for long-distance service and the rise of home televisions in the 1950s, AT&T rolled out a new technological solution. Their system of microwave relay towers would transmit information from coast to coast, bouncing signals from tower to tower across the United States. It was the largest network of its kind at the time and was technologically advanced in its use of wireless microwaves, which made it easier and faster to deploy than conventional transmission wire. Huge directional antennas the size of SUVs conveyed phone conversations and television signals from the era of the Kennedy assassination through the resignation of Nixon. Like interstate highways and railways, communication via microwaves required long direct paths and shaped cities accordingly.


In the 1990s, AT&T sold off most of what remained of this network. Largely obsolete in today’s world of fiber optics, satellites, and wireless internet, many of the towers have been taken down or retrofitted to serve cellular data functions. Some of the more remote buildings between cities that once formed the backbone of this transcontinental network have been bought by private owners and turned into vacation cabins or doomsday bunkers. Others serve as emergency communication network backups in rural areas.
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