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Introduction

SOMEONE has come up with new idea or invention! What could possibly go wrong?

Sometimes an idea is dangerous, like the flying suit that would allow its inventor to jump from the Eiffel Tower, spread his wings, and land gently on the ground below. They say “two out of three ain’t bad”—but it was in this case.

At other times, the idea is great but getting it to market is an uphill battle. A woman who tried to roll out an amazing sapphire needle for record players didn’t realize how low her competitors would stoop to block her.

Some ideas, like the combination “automatic cat flap and nuclear launch system,” were bonkers to start with. Others were good ideas but not quite thought through—like Edison’s horrific talking doll.

The world of inventions and creative new ideas is also a world of desperation, jealousy, suspicion, and madness.

So, what could possibly go wrong? As you’ll see, the answer is: almost everything.








Chapter 1

A Better-er Mousetrap

“BUILD a better mousetrap, and the world will beat a path to your door.”

That saying became popular in the 1800s. The idea is simple enough: if you can come up with something new and useful, even something as humble as a mousetrap, it will attract customers, and you will do well from it.

The saying came from the brain of writer and lecturer Ralph Waldo Emerson. The original version, from 1855, went like this: “If a man has good corn or wood, or boards, or pigs, to sell, or can make better chairs or knives, crucibles or church organs, than anybody else, you will find a broad hard-beaten road to his house, though it be in the woods.”

What’s missing from this quote? Mousetraps, that’s what. Emerson didn’t mention them at all. What’s more, he wasn’t talking about how to make a profitable invention, but about the way that a person can build a reputation and win respect and fame just by doing one thing really well.

The version of the famous quote using the words “a better mousetrap” first appeared in print in 1882, after Emerson died. It was probably a reporter’s misquote, but it stuck, and in the years since, people have been taking it way too literally—especially in the United States. Since the mid-1800s, hopeful American inventors have filed more than 4,000 patents for mousetrap designs alone, making it the single most patented item. Every year, the US patent office grants around forty new mousetrap patents.

As we’ll see, most of these “better mousetraps” didn’t cause crowds of admirers to beat a pathway to the inventor’s door.


EARLY MOUSETRAPS

In 1879, James M. Keep of New York patented the “Royal No. 1” mousetrap. It was a sturdy metal device designed to be used over and over. When a mouse approached the trap and poked at the food holder, the jaws snapped shut, gripping the rodent between two sets of long metal teeth. The cast-iron trap had an ornamental design: an incongruous heart motif crushed the poor creature’s head.

Some people collect mousetraps, and a Royal No. 1 is one of the most desirable. An example in good condition is worth thousands.

People sometimes say the Royal No. 1 is “the first mousetrap,” but that’s not close to being true—it’s only the first one patented in America.

A few years earlier, in 1860, British inventor Colin Pullinger designed a mousetrap that was much more effective than most of the snap traps that followed. It didn’t need resetting—it could catch mouse after mouse. It used a teeter-totter mechanism: when the mouse entered to investigate the smell of the bait, a rocker tipped behind it, blocking the exit. The mouse could only continue through a one-way wire gate, and it would then find itself trapped in a chamber at the end of the device. Once the mouse had passed over the teeter-totter, the barrier rocked back to its original position, ready for the next mouse. It was up to the owner to figure out what to do with the captured live mice.

The mousetraps were very popular, and Pullinger soon had a factory employing forty people to build them. Pullinger said that he had used his “perpetual mousetrap” to catch twenty-eight mice in a single night, and that others had caught over a thousand mice in a month.

A few years ago, one of these antique traps was on display at a museum. One day, workers noticed that it held a dead mouse that hadn’t been there a few weeks earlier. Pullinger wasn’t kidding when he called his trap “perpetual.”

Another type of mechanical mousetrap looked like a paddlewheel with four sections. Each one was smeared with bait. When the mouse stepped onto a paddle, the wheel turned, dropping the mouse into a bucket below and moving the next paddle into position. Again, one trap could catch many mice. This design goes back at least 500 years.

Snap traps aren’t new either. In the Middle Ages, this type of trap was often made of wood and killed the mouse by slamming a wooden block down into a baited frame below. Instead of a metal spring, it used a loop of cord with a stick in the middle, twisted so tightly that it exerted a strong pull. Other versions of this trap didn’t bother with a twisted cord—they just put a heavy rock on the board.

[image: Two wooden blocks make a rudimentary mousetrap.]
The fact is, it’s not that difficult to trap a mouse. People have been inventing mousetraps for thousands of years, usually by modifying the traps they used for catching birds and small animals. Mousetraps have been found from ancient Egypt—their designs also used a twisted cord for a spring. When the mouse touched the bait, two curved wooden jaws snapped together. Modern reconstructions work very well—and so, apparently, did the originals. In 2020, a team of archaeologists reported finding a tiny package in an Egyptian tomb. It was a mummified shrew. When they X-rayed its bones, they deduced that it had been killed by one of these ancient mousetraps.

Build a better mousetrap, and the world will beat a path to your pyramid.



PROBLEM SOLVED

In 1894, twelve years after “build a better mousetrap” first appeared in print, William C. Hooker of Abingdon, Illinois, invented the definitive “better mousetrap.” It’s the iconic mousetrap we still use today, and his original version is almost identical to modern designs—the same rectangular wooden base, the same spring and wire “kill bar.” Hooker’s mousetrap wasn’t fancy.

The speed and power of the spring mechanism makes it very effective in killing mice. It was designed from the start to respond with deadly force to the lightest touch.

The small size of Hooker’s mousetrap was one of its biggest selling points. The design was more discreet than most mousetraps, and homeowners could tuck it away in a corner or slide it under the legs of a cabinet. Hooker named his trap for this feature—he called it the “Out O’ Sight” mousetrap.

Another big advantage to Hooker’s mousetrap was its low cost. The trap was easy to manufacture from very cheap materials. For the price of a single all-metal trap, consumers could buy many of these wood-based traps. They became even more affordable over the years, as the traps were produced in larger numbers. The traps eventually became so cheap that people who caught a mouse didn’t bother removing the mouse and resetting the trap. Instead, they would just throw trap and mouse straight into the garbage. That was good for mousetrap sales.

Other inventors copied Hooker’s design—an American inventor named John Mast sometimes gets the credit for thinking up this type of mousetrap, but he only made tiny changes to Hooker’s design, then patented his version independently.

A British inventor named Henry Atkinson came up with another variation, sold under the name “Little Nipper.” But they were all basically the same as Hooker’s original.

Hooker knew that others were imitating his invention, but he didn’t seem too bothered about it. He may have figured that, after coming up with that first successful mousetrap, he could do even better with a second. Sure enough, his next mousetrap simplified the design even further. He did away with the fussy metal trigger that holds the bait. Instead, he moved the triggering mechanism to the underside of the trap. The wooden base was designed to rock slightly. You could put your bait anywhere on the front of the trap. If the mouse stepped on the wood, the trap tipped forward, releasing the kill bar.

It was a nice improvement and made for a wonderfully simple trap—a true “better mousetrap.” But nobody seemed to care—the previous design had worked just fine, and they were used to it. The public ignored the “Mk. 2” and have been using the original version—invented by Hooker and copied by many others—for the past century and a half.



A BETTER-ER MOUSETRAP

After people had invented and mass-produced what is pretty much the ideal mousetrap, you’d think inventors would stop trying to come up with a better one.

Not at all.

That “better mousetrap” quote was even better as a mindtrap. Over 4,000 mousetrap designs have been patented in the United States. The vast majority are from novice inventors, and for every mousetrap patent, it’s estimated that there are ten applications that have been refused. That’s a lot of failed mousetrap inventors.

The US patent office has thirty-nine official categories of mousetrap, including “smiting,” “swinging striker,” “impaling,” “nonreturn entrance,” “choking or squeezing,” “constricting noose,” and the alarming “electrocuting and explosive.” Only around twenty mousetrap designs have been profitable in the stores, so there are more categories of mousetrap than commercially successful designs.

A problem with some mousetraps is that they seem more sadistic than effective, using descending spikes, saws, and blades. We won’t go into the gory details.

Another common problem is mousetraps that are overly complex—sometimes ridiculously so.

In 1873, an inventor from Pennsylvania, John Gould, designed a very convoluted model. It used a complex set of clockwork gears, rods, and levers to send the mouse into a storage chamber then reset the trap. There were already much simpler traps that accomplished the same thing, so this was like using a bulldozer to crack a nut.

In 1915, John Gassaway from Oklahoma came up with a different clockwork trap—sized for rats rather than mice. It snapped down on the rodent, then flipped the body away as it reset itself. The mechanism might have kept the trap operating, but the user would face a pile of dead rats that the machine had tossed aside.

But not every complex trap was a failure. One inventor who did manage to profit from an overcomplicated mousetrap system was Marvin Glass of Chicago. His design, first sold in 1963 and patented in 1967, used a complex sequence of weights, ratchets, and levers to catch mice under a descending cage. However, he was just making fun of over-complex designs. His mechanism, inspired by contraptions from American cartoonist Rube Goldberg, was created for the wildly successful board game Mouse Trap.



HUMANE TRAPS

Many traps are humane, catching mice alive, so the little darlings can be released into the wild. This doesn’t always work so well in practice—mice are usually caught in the middle of the night and often make noisy exertions trying to free themselves. Disposing of the mice legally can also be a problem—it’s not illegal to catch live rodents, but many municipalities prohibit releasing them, and if they’re not placed far away from the home, they will try to return.

One trap, dating from the 1860s, takes the humane trap to an extreme, turning pest into pet. When the mouse enters the trap, a spring door closes behind it. It is then trapped in a hamster-style cage, complete with food and an exercise wheel. The trap was sold as a novelty item.

Another variant, patented in 1903, had wheels on each side. The mouse could entertain itself by running in its exercise wheel, and its efforts would roll the trap around the room. Again, this was (we hope) more of a novelty item than a serious attempt to control an invasion of wild mice.



BELLING THE RAT

An old folk tale tells the story of a group of worried mice who meet to discuss a problem. They are terrified of a certain cat, which has been killing members of their community. One mouse has a great idea—they will tie a bell around the cat’s neck, so they can always hear the cat coming. The other mice applaud the plan, until someone asks the question, “Which of us will put the bell on the cat?”

Perhaps it was this story that inspired an inventing team, American Joseph Barad and his Russian partner Edward E. Markoff, in their 1908 patent for a mousetrap. The device is a cage with a hole small enough for a mouse to put its head through. When the mouse touches the bait on the far side, the trap releases a coiled metal spring, which snaps around the animal’s neck. It doesn’t hurt the mouse, but the collar has a bell attached, so the mouse will make a jingling sound wherever it goes.

So far, it may not sound like the trap accomplishes much. The inventors freely admit that their trap doesn’t catch animals alive, nor does it kill them. In fact, it is designed to release the mouse and let it run free. But once the trap is used, it will remove all mice in the area.

The inventors explain a “well-known fact” that mice and other rodents are “naturally excessively sly and distrustful, even to members of their own family . . . It is also known that the sound or tinkling of a bell is as a rule very terrifying to animals of the species named and that if pursued by such sounds, they will immediately vacate their haunts and homes, never to return.”

You can probably see where the inventors were going with their “well-known facts.” The mouse with the bell is supposed to return to its nest, where it will meet the rest of its sly, distrusting family. When the other mice hear the tinkling of the bell, they are filled with terror and immediately pack up and leave the area forever. The trap doesn’t just remove one mouse—it removes them all.

The invention was designed to work against both rats and mice. In reality, it would be difficult to put a collar around a mouse’s head without the mouse wriggling out of it, but it certainly fits well in the diagrams accompanying the patent. Their terrified, running mouse looks like a cross between a pig and a greyhound.

[image: An illustration of a mouse with a collar and bell around its neck.]


TEXAS MOUSETRAP

One of the more extreme traps was patented by James Williams of Texas in 1882. It was designed for use against mice and other burrowing animals. An illustration in his patent shows it being used against a rat.

Williams wanted to design a device that alerted the owner when an animal had been killed, so the trap could be reset.

When the animal approaches the bait, it walks onto a plate. The plate descends beneath the weight of the creature, tripping a spring-loaded rod. The rod flies back and kills the animal.

Oh, we forgot to mention that the rod is attached to the trigger of a large, cocked, military revolver (to be provided by the user). The pistol is fixed to the trap, pointing down at the place where the little animal will appear. So, watch your fingers when you place that cheese.

[image: An illustration of a mouse trap design with a pistol attached to the trap pointing to where the mouse would appear.]
Williams was quick to point out the versatility of his trap. He explains, “This invention may also be used in connection with a door or window, so as to kill any person or thing opening the door or window to which it is attached.”

With a mousetrap like that, people better not beat a path to his door!







Chapter 2

The Crime Fighters

THE shout of “Eureka!” from a bathtub is one of the most famous moments in inventing history. It signalled the moment when Archimedes figured out how to prove the guilt of a fraudulent goldsmith.

Archimedes had gone from inventor to crime fighter, and he inspired generations of others. Many later inventors have seen themselves as intellectual superheroes, devising ways to deter robbers and thieves, or even bring them to justice.

For some, it was about the challenge of pitting their ingenuity against unseen criminal adversaries. For others, the problem was simpler—while they were gazing into the sky dreaming up new ideas, people kept stealing their stuff.


A POINTY HAT

In 1914, Frank L. Snow of Los Angeles was no stranger to the heartbreak of hat theft. On several occasions, he had left his expensive hat on a hat rack when entering a restaurant, but later, when the meal was over, he’d discover the hat was gone—another diner had walked off with it. He was tired of being a victim—and determined to settle the score with the thieves.

Like an avenging, inventing angel, Snow crafted an anti-hat-theft device that would protect his own hat, and those of other law-abiding citizens, while bringing his wrath down upon the heads of the hat thieves.

It consisted of a small metal disk mounted discreetly inside the rim of the hat. Before the honest hat owner hung up their derby, they used a small key to turn the disk, changing its status from “safe” to “armed.” A pointed blade rotated and locked into place. The presence of the device wasn’t obvious, but any criminal trying to take and wear the hat would be instantly and painfully stabbed in the head by the metal spike, and their cries of pain would draw more attention than any alarm. Another criminal caught red-hatted!

Naturally, the legitimate owner knew about the mechanism, and when they wanted to put their hat back on, they could flip the device back into the “safe” position in moments. As holder of the key, they alone could wear the hat with no risk of injury.

That is, unless they forgot—in which case their scalp, too, would be stabbed by the cruel blade.

And, of course, they might also be injured when turning the sharp blade to set up or deactivate the mechanism.

But aside from that, it was foolproof.

[image: An illustration of the anti-theft hat device located inside of the rim of the hat in the “armed” position with the pointed blade rotated and locked into place.]


CREAMINAL ACTIVITY

Inventors from Britain showed a special interest in anti-crime devices. In 1955, Frederick Henderson of Dalton-in-Furness, Lancashire, focused on petty crimes rather than great ones. Perhaps he, too, had been a victim of crime.

In Henderson’s case, the crime was milk theft.

Refrigerators were uncommon in 1950s Britain, and pint bottles of milk were delivered to most homes every morning. Milk was usually left on the front doorstep. Nothing prevented someone coming along after the milkman had done his rounds and stealing a bottle or two.

Henderson’s idea was to fasten a cylindrical wire cage to the top of the front door. The milk bottles would be stored inside it, protected from thieves.

Using the cage involved some changes in the milkman’s routine. Instead of placing the bottles carelessly on the doorstep, he would need to insert them into the underside of the cage. A set of one-way flaps allowed bottles to be pushed in from below, one after the other.

The top of the door frame prevented the bottles from being lifted from the top of the cage, confounding milk thieves. When the homeowner unlocked and opened the front door to collect the milk, the top of the cage would no longer be covered by the upper door frame, and the milk bottles could be freely lifted out from above

Using Henderson’s invention, milk theft would surely be a thing of the past.

The design did have some flaws, however. A thief with just a little determination could easily push on a milk bottle from below, press the cage flaps open, and lower a bottle from the bottom of the stack.

The system also posed challenges for the homeowner: to lift a milk bottle from the cage at the top of a door, you’d need to be as tall as a basketball player.

Then again, perhaps the occupants could reach that height—if they drank their milk.



A CASE OF DECEPTION

Other British inventors turned their attention to fighting more serious crimes. During the 1950s and 1960s, Britain had experienced a surge in the number of daring robberies. But the scientists and “boffins” who had designed gadgets to help fight Germany now turned their attention to fighting domestic crime.

An inventor named John Fisher came up with a briefcase to protect cash and valuables from theft. It was manufactured and sold under the brand name “Arrestor.”

The case looked like an ordinary suitcase, but if a thief tried to snatch it, three sturdy, telescoping rods extended forcefully from the body of the case, forming a 3.5-metre (12-foot) Y shape. With the rods extended, it was difficult to escape with the case and impossible to fit it through a doorway or inside a car.

At this point, any sensible crook would likely drop his prize and escape. Case closed . . . and dropped on the ground. But Fisher believed in justice—the thief must not be allowed to get away. In the same instant that the rods extended, the handle of the case snapped powerfully back into the body of the case, trapping (and likely crushing) the thief’s fingers. The criminal who had grabbed the case would find himself unable to release it.

In addition to deploying these pneumatic devices, the case also sounded an alarm—hopefully one loud enough to be heard over the thief’s screams of pain.

Once police had arrived on the scene and had the thief in hand, the rightful custodian of the case could use a special key to reset the case: the alarm was deactivated, the rods were retracted, and the criminal’s fingers were removed—one way or another.

Newsreel footage of the invention still exists. In a demonstration from 1961, it performed well—the rods blast out with impressive power—but the sturdy mechanism took up a good deal of the useful space inside the case, limiting its capacity.

Curiously, the inventor didn’t do much to stop the case from being stolen in the first place—for example, by using a chain around the carrier’s wrist. We have a sneaking suspicion that he was more interested in outsmarting and trapping unsuspecting thieves than in actually protecting the valuables.

Fisher invented an accessory to go with his briefcase: it was a black bowler hat, externally identical to the type worn by most British businessmen of the era, but lined with steel. The 1961 newsreel shows a businessman calmly reading a newspaper, hardly seeming to notice as attackers strike the top of his hat repeatedly with a club—although a real robber might think to take a shot at the unprotected side of his head instead.

Fisher wasn’t the first person to think of a steel-reinforced hat. It’s said that supervisors in Belfast shipyards also reinforced their bowler hats with steel to protect against resentful underlings who might “accidentally” drop a tool on the boss’s head.

Fisher’s steel hat and gadget-loaded case were not commercial successes, but they seem to have inspired a generation of screenwriters: two years after Fisher’s briefcase was unveiled, a booby-trapped briefcase featured in the 1963 James Bond film From Russia with Love, while in Goldfinger a steel-lined bowler hat became a deadly weapon for Goldfinger’s henchman Oddjob. A steel bowler was also standard equipment for dapper agent John Steed, in the 1960s TV series The Avengers.



MURDER IN THEIR EYES

Some inventors have extended their crime-fighting ambitions to murder. Even today, with modern technology, it is often difficult to identify a killer. The problem was much worse back in the 1800s, a time when many murders went unsolved. The quest to improve detection led to a strange and flawed technology.

In those years, many people believed that when a person died, the last thing they saw would be fixed onto the retina. It was even said that if you gazed into the dead eyes of a murdered person, you could see the face of their killer (which could be true, but only if you were the murderer, looking at your reflection).

In the mid-1800s, a British photographer named William H. Warner carried out experiments to examine this odd belief. He went to a slaughterhouse and took the eye of a slaughtered calf, then photographed the retina. When he looked at the photographs under a microscope, he could see lines. These, he was sure, were the lines on the pavement of the slaughterhouse floor. He believed the image he saw on the retina was the calf’s final glimpse of the world. He was sure his discovery could be valuable in solving murders.

In April 1863, Warner had a chance to put his theory to the test. A woman named Emma Jackson had been murdered in the London neighbourhood of St. Giles, her throat cut by her killer. Jackson had worked as a shirtmaker and occasionally supplemented her low income through sex work. It appeared that she had been killed by one of her male clients. The public was appalled by the violence of the murder. A detective named James F. Thomson was assigned to the case.

Warner got in touch with Thompson, reminding him of the well-known fact about the retina, and described his experiment with the calf’s eyes. He offered his services in examining the eye of Emma Jackson—which might reveal the face of her killer.

Thomson wrote back thanking Warner, but explaining that, on this occasion, photography wouldn’t help. Like Warner, Thomson had also thought about solving crimes by examining eyeballs. He told Warner that, a few years earlier, he had talked to an eye expert about the method and was told that any images on the retina would only remain for twenty-four hours before they faded away completely. Unfortunately, Emma Jackson had died at least forty hours ago and had since been buried.

So, despite police enthusiasm, and the support of a professional photographer, retinal photographs didn’t help crack the case. In fact, nothing did. The murder was never solved.

Still, plenty of people believed that examining eyeballs might someday be a way of solving murders. In 1887, a scientific breakthrough in Germany seemed to offer new hope. A professor named Franz Boll studied a chemical called rhodopsin, which is found in the retina. Rhodopsin changes colour from purple to transparent when it is exposed to light. Boll drew the reasonable (though wrong) conclusion that this light-sensitive substance was how we see—the eye must work like the photographic plate on a camera.

One of Boll’s colleagues at the University of Heidelberg, Willy Kühne, took the work further. He believed rhodopsin was the key to capturing images from human eyes. Kühne carried out experiments on frogs and then rabbits. He kept the rabbits in the dark, causing the rhodopsin in their eyes to change slowly from transparent to purple, then he held them in one place facing a window. After the rabbit had been exposed to the window’s light for a few minutes, he quickly decapitated the unfortunate creature so he could examine its eyes. After a little chemical tinkering, he produced photographs of the rabbit retina, which clearly showed images of his lab window as seen through the eye of a rabbit.

The public were amazed by Kühne’s results. His research appeared to provide scientific support for an idea that many people already believed—that eyes could see because they had pictures inside them. Kühne’s work seemed to suggest that the pictures were continually reset in a living animal, but that the final dying vision remained for a time after death and could be fixed and preserved. Once again, it looked as if the world was on the verge of being able to capture the last thing a murder victim saw. Kühne was pioneering an exciting new science, which he called “optography.”

Throwing ethical considerations to the wind, Kühne looked for ways to try out his methods on a human subject. In 1880, a German murderer had been sentenced to execution by guillotine. Kühne received official permission to examine the man’s eyes after death. He waited eagerly for the head to drop, and once he had it, he scurried back to his lab to remove the dead man’s eyes. The results weren’t too impressive—the image seemed to show a vaguely rectangular shape—some saw it as the outline of a guillotine blade, but since the murderer was blindfolded when he was killed, it’s more likely the image was nothing at all.

In hindsight, we know that Kühne and his colleagues didn’t understand what they were seeing. The main function of the purple-red chemical they had discovered is to make the eye more sensitive in dark conditions. It takes about thirty minutes to appear, and when it does, it makes the retina much more sensitive to light—allowing people (and other animals) to see in the dark. If the lights are turned on, rhodopsin becomes transparent in a fraction of a second, and you lose your night vision until the chemical has regenerated.

Kühne’s methods of optography only worked under unusual conditions. He needed to keep his rabbits in the dark, then hold them absolutely still as they were uncovered and pointed at the window. Kühne had unwittingly used rhodopsin to produce something like a biological camera—the tantalizing results were just an artifact of his experiment, and they had very little to do with how eyes worked under normal circumstances. Eyes don’t function like cameras, and an experimenter couldn’t normally see anything on the retina that would show what an animal had been looking at.

Still, the scientific-looking methods created excitement. The inventor Nikola Tesla was no stranger to odd ideas. He latched onto this one and wanted to take it further. Tesla figured that, since images land on the retina and end up as images in the mind, the same must work in the opposite direction—ideas in the mind must create pictures on the retina. He announced his own invention—a machine that would magnify the retina and project it onto a screen, so everyone could see your thoughts.

Some Tesla fans have seen this as an idea years ahead of its time. But its time is “never”—humans don’t show their thoughts on the backs of their eyeballs. If they did, optometrists would have a heyday checking your retinas and looking into your mind.

It took decades for people to realize that dying visions are not preserved inside the eyeballs. Sensational newspaper articles continued to describe new “scientific discoveries” based on this falsehood. Some murderers believed the technology worked and seem to have deliberately destroyed the eyes of their victims out of fear that the retinas could be used as incriminating evidence. Fortunately, courts remained wary about evidence from the retina, and optograms were never successfully used to convict anyone.



SAVE THE “CAT”

Modern inventions to prevent crime are often high-tech, like drones and body scanners. But sometimes an innovative solution can be much simpler.

One expensive modern crime is catalytic converter theft. A catalytic converter is found on the exhaust system of most gasoline-powered cars. The device is basically a small oven that cooks the gases emitted by an engine. Very toxic gases go in, and less toxic ones come out.

The device carries out its chemical baking using a catalyst—a substance that works like a chemical knife, continually cutting up the molecules in the exhaust. If you use a knife to cut up ingredients for a pie, you still have the knife when you’re done, and a catalyst works the same way—it’s an implement rather than an ingredient. And like a quality knife, a catalyst in a car can be expensive—it’s usually made from a precious metal like platinum.

The quantity of precious metal inside the catalytic converter is tiny, but it’s still enough to make the part a tempting target for thieves. A single catalytic converter can be sold to an unscrupulous scrap metal dealer for a couple of hundred dollars. The loss to the car’s owner is much higher—replacing the part costs thousands.

Two Canadian women, Mavis Shaw and her daughter Tamara Dolinsky, had the catalytic converter stolen from their vehicle. They were warned by the insurance company that it was likely to happen again, so they thought about ways to protect their car.

Many inventors have thought about ways to tackle this common crime. Deterrence methods include setting up camera systems, placing a cage around the converter, installing a shield over it, etching the car’s VIN onto its metal, or adding a car alarm just for that one part.

But Shaw and Dolinsky found a novel approach. They designed a protective metal fence that can be quickly assembled around a car, no matter where it’s parked. The fence is only a few inches high and painted bright yellow. The car’s tires rest on metal plates welded to the fence. Once the car is driven onto the plates, the weight of the vehicle holds the barrier firmly in place.

It doesn’t make theft impossible—nothing can do that—but it certainly makes it difficult for a thief to slide under the car and access the catalytic converter. Once the inventors’ own vehicle was repaired, they placed the fence around it, and according to news reports, it has remained unmolested.

The women heard about a “catalytic converter challenge,” run by the Edmonton police and an insurance company. They submitted their invention to the contest. The judges were impressed—the invention was simple, original, and clever. It seemed like a great deterrent.

Will car owners everywhere install this fence around their cars every time they park? Perhaps not, but it might be worthwhile for those who must park in high-risk areas. And regardless of whether their invention takes off in the marketplace, it quickly produced financial benefits for Shaw and Dolinsky—not only were they spared further car repairs, but their first-place win in the competition earned them a $25,000 prize.







Chapter 3

Stay Safe

WHEN inventors aren’t making the world more dangerous for mice or criminals, they often think about making it safer for humans.

Some of these innovations have made a difference. Car seatbelts and airbags have unquestionably reduced deaths on the roads, and an emphasis on safety in the airline industry has turned air travel from a very dangerous mode of transformation to a very safe one.

But not every life-saving idea actually saves lives. In fact, some have proved deadly.


DON’T JUMP JUST YET

Benjamin Oppenheimer felt a sense of terror when he looked at the world around him. It was 1879, and more and more people were living in big cities, with the latest skyscrapers soaring up to ten floors above the ground. People could now reach the top floor using newfangled, steam-powered elevators. But what if there should be a fire? How would people who lived on the top floors manage to escape from the burning building?

Oppenheimer’s solution to this nightmare scenario was a parachute helmet. The stranded apartment dweller put the helmet on and tied the strap firmly under their chin. Four strong cords were attached to the helmet connecting it to a parachute.

Two padded boots (a “paraboots”?) were supposed to help soften the impact of the landing.

After donning this gear, the high-rise dweller only had to step out of the apartment window and drift slowly to the ground.

The invention was flawed, to say the least.

One obvious hazard was the way the parachute attached—it was held on only by the helmet’s chin strap, so the jumper was likely to be choked as they fell.

[image: An illustration of a man wearing the parachute helmet and padded boots.]
But a bigger concern is the parachute itself. When people jump from a plane, their parachutes are usually around 9 metres in diameter, but this one was a piece of cloth fastened around a permanent rigid frame “about 4 or 5 feet in diameter.” That’s a small parachute.

It’s unlikely Oppenheimer’s parachute was ever used, but if it had been, would it have worked at all? It’s an interesting problem. In Benjamin Oppenheimer’s day, the tallest skyscraper was the ten-floor New York Tribune Building, which was nearly 80 metres tall. What would happen if a person jumped from the top, wearing this parachute hat?

To find out, we contacted engineer and inventor Alan Eliasen, whose programming language Frink was designed for exactly such problems as this. According to Eliasen’s calculations, if the parachute stayed in one piece, it would slow the person’s fall considerably. When the parachutist reaches the ground, five seconds later, the impact of the 80-metre fall will have been reduced to that of a mere 27-metre drop. That’s a surprisingly good reduction. The bad news is that, according to most experts, any fall from more than 24 metres is almost certainly fatal. In this case, the jumper will hit the ground at more than 80 kilometres per hour. Wearing the inventor’s padded shoes will only mean they land with a slightly softer SPLAT.



A SUIT FOR THE FALL

In the early 1900s, a safety-conscious inventor in France fretted about the well-being of the daredevils who flew in aircraft.

After the Wright brothers made their first successful flight in 1903, aviation had literally taken off. People were flying further every year, including a flight across the English Channel in 1909. But if a technical problem developed on a longer flight, the pilot still needed to land the plane or die trying. There was no means of safely abandoning the aircraft in flight.

Franz Reichelt was a Bohemian who had settled in France, and he became interested in this aspect of air safety. Other inventors were also trying to develop parachutes, but their creations were still too big and bulky, and they only worked if you were jumping from a high altitude.

Reichelt envisioned a kind of winged suit. A pilot could wear it in the plane—its folds of loose fabric would flop around them but wouldn’t inhibit their movements. If the pilot needed to leave the plane suddenly, they could just leap out—the suit would instantly catch the air and slow their fall. Even at a low altitude, the pilot would float safely to the ground.

Reichelt was a tailor by profession, so he stitched together a suit. He sent it to a French aviation group for testing, but they weren’t interested—they didn’t believe his design would work.

Their rejection irked Reichelt. He was sure his suit would work, and his enthusiasm to prove it grew stronger when an aviation enthusiast offered a prize of 10,000 francs (equivalent to five years’ earnings for a typical French tailor) to anyone who could develop a working safety parachute for aviators. The competition required that the parachute must weigh no more than 25 kilograms. Reichelt’s original design was nearly three times that weight, but he found ways to reduce it while further increasing the surface area.

He tested the para-suit on human-sized dummies, which he dropped from tall buildings. Unfortunately, the mannequins just smashed to the ground. The problem was obvious to Reichelt—they weren’t being dropped from high enough. The suit needed more altitude to catch the air, and a typical Paris building wasn’t high enough to simulate escape from a plane.

To test his suit properly, Reichelt needed a much taller structure. He set his sights on what was then the tallest building in the world—the Eiffel Tower. He wrote to the authorities, requesting permission to use the tower for his tests. They said no at first, but Reichelt was very persistent, and they finally agreed.

On the morning of February 4, 1912, he drove to the Eiffel Tower to carry out the demonstration, which would be conducted from the first level of the tower, a height of 57 metres—a little under one-fifth of the tower’s total height, but still a long way to fall.

Crowds and photographers had gathered to witness the spectacle. Reichelt wore the baggy suit and modelled it for the press cameras and film crews, demonstrating its winglike folds.

What came as a surprise to everyone, however, was that Reichelt had not brought a dummy for the tests. He intended to perform the jump himself. His friends were astonished to hear of his plans and tried to talk him out of it, but he brushed their objections aside.

The police were nervous, too. They didn’t want to allow the jump, but it looked as if Reichelt had all the correct paperwork for official approval. (Later, the people who’d signed off on the test said they had assumed it would involve a dummy and would never have given permission for a live jump.)

Another parachute experimenter, Gaston Hervieu, was present for the test. He had carried out multiple experiments dropping mannequins from aircraft. When he learned of Reichelt’s intentions, he begged him to reconsider—Hervieu didn’t think the tower’s first platform was high enough for a parachute to work.

Reichelt insisted Hervieu was wrong: his winged suit would open instantly. He told his rival to stand back and watch because his body and his parachute would provide “the most decisive of denials.”

Reichelt went up to the first platform of the tower. A film crew accompanied him, and he stood on the edge of the railing. His suit unfolded into a large semi-circular cloak with a squared-off hood.

A second camera crew waited on the ground, ready to capture the descent.

He stood for some time on the edge of the railing, staring down at the long drop below him and summoning up his courage. It’s one thing to believe in your invention, but another to trust your life to it.

Finally, Reichelt made his jump. He dropped like a stone and was killed instantly when he hit the ground.

In a way, he proved his point to Gaston Hervieu—his parachute had opened. The problem was that it didn’t work.



A SAFER SLICER

Many safety-related inventions address daily tasks. For example, shaving used to be a dangerous business. There’s a reason a straight razor was also called a “cut-throat razor.” Scraping an ultra-sharp blade against your neck required care and focus—a mistake could be painful or even deadly. Even a smaller cut could lead to a deadly infection. That’s why many men were shaved by a barber years ago, rather than doing the job themselves.

Many inventors looked for ways to create a “safety razor.” A common approach was to add guards near the blade of a traditional straight razor. This could reduce the chance of a serious injury, but small nicks were still possible, and sharpening the blade was difficult.

Other safety razors used replaceable blades. Comb-like guards kept skin and fingers away from the sharp edge. The blades were usually sharp on only one edge. This style is rarely used in razors today, but the blade design is still used in scrapers for removing paint and stickers.

Some attempts at safety razors were very odd. In 1900, Samuel Bligh of Pennsylvania patented a device looking like a paint roller but wrapped in sandpaper. Once it was attached to an electric motor, the fast-spinning roller would scrape the pesky hairs away, leaving smooth skin. Or, if you left it on too long, it would scrape the pesky skin away, leaving smooth bone.

Charles Bailey of Los Angeles invented a very different kind of safety razor in 1924. His “electric safety razor” had a battery-powered motor, which turned a metal cylinder. The cylinder had slits along its surface that functioned as sharp blades, scraping directly against the skin. The device had no mesh screen and no guards. So why was it called an electric safety razor? Perhaps because it sounds better than an “electric skin-flaying razor.”

Frank Pollifrone came up with a different electric razor in 1928, although perhaps the term “electric razor” is misleading. It was a battery-powered flashlight with a razor head attached to the top. It allowed you to see your skin better and get a good look at each nick when you’re shaving in the dark.

In 1932, an inventor named Burton Christmas patented a strange, disposable safety razor. It was designed to look like a standard book of matches and could be printed with a promotional message and given away. Unfolding the flap revealed a razor blade stapled into the area where the matches would normally be fastened. The user was supposed to fold back the blade, then carefully fold in the sides to form handles from the waxed cardboard. If you completed this dangerous origami without cutting your fingers, you would hold a cardboard “safety razor.” While it probably didn’t provide much safety in shaving, it might be useful if you needed to protect yourself with a close-combat weapon.

[image: Three illustrations showing how the disposable safety razor unfolds from closed matchbook to a cardboard razor.]
The most successful breakthrough in safety razors came from King Camp Gillette, founder of the Gillette company. He invented a now-familiar razor design with a cylindrical handle and an inexpensive, disposable drop-in blade. As we’ll see later, his design took off when it was issued as part of a standard soldier’s shaving kit in World War I. The young men might be shelled or shot, but they could march off to war confident that they could shave in safety.



MINE, ALL MINE

Many important inventions have been ways to improve safety in coal mines. Lighting was a particular problem. If you’re going into an area full of explosive gas, you probably don’t want to light your way with a candle. But that’s exactly what coal miners did in the 1800s. Not only could coal dust in the air catch fire, but cracking away at a wall of coal could release pockets of methane, and the result was often an explosion and many dead miners.

The solution miners came up with was as dangerous as it was spectacular—a “fireman,” who was often an old miner, would cover himself in layers of wet rags, then crawl into a gas-filled area to















A RAFT OF LIFE PRESERVERS









LONG-TERM LIFE JACKET








[image: Two drawings of a man wearing the full-body life jacket showing the jacket with the top canopy open and then with the canopy closed.]


YOUR OWN ATOMIC SUBMARINE









[image: A very simple line drawing of the atomic submarine design complete with tiny oxygen balloons at the front and a French flag at the back of the sub.]




SAFETY COFFIN
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