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			A NOTE TO READERS AND THEIR PARENTS

			Some of the projects in this book require the use of sharp objects or power tools. Those projects include:

			
					
					Handmade Paper

				

					
					Paper Snowflake

				

					
					Crystal Snowflake

				

					
					Kaleidoscope

				

					
					Water Bomb

				

					
					Jumping Jack

				

					
					Simple Wishing Well

				

					
					Puppet Theater and Curtain

				

					
					Small Corral with Self-Closing Gate

				

					
					Violin Plant Stand

				

					
					Homemade Stilts

				

					
					Sailboat

				

					
					Marionette

				

					
					My Childhood Bird Kite

				

					
					Kite

				

					
					Simple Helicopter

				

					
					Parachute

				

					
					Ames Trapezoidal Window

				

					
					Stereoscope

				

					
					Ames Illusion Room

				

					
					Solar System Diorama

				

			

			As you and your kids work on these projects and use these tools, please ensure that you do so safely.

			We have flagged the projects that require any sharp objects or power tools with the below symbol, so you can keep an eye out for it as you go.
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			In memory of my grandfather 
JOHN C. PURVES, 
co-inventor of the autopilot for planes.

			He wants to turn you on to 
the world of invention and patents.
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				INTRODUCTION
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					Me in high school

				

			

			My road to becoming an inventor and animal scientist began when I was young. I attended my classes, but I was more interested in the horses than anything else. I was lucky because both my mother and the school’s headmaster encouraged me to learn everything I could about animals and science, and my teachers allowed it as long as I was on time for classes and meals and took care of the horses. In addition to riding, that meant grooming, feeding, and mucking out the stalls. Summers at my aunt’s ranch were also extremely important; I spent all my time with the cattle and horses learning everything I could about their behavior and how to communicate with them. Another influence was John C. Purves, my maternal grandfather. He was an inventor and one of the great role models in my life. When I was a child, I asked him endless questions about the world around, such as Why do the tides on the seashore go in and out?

			Another reason I became a scientist, which I didn’t figure out until I was older, is that I’m a visual thinker. I organize the world through pictures, and my mind references words through series of visual images. If someone says “dog,” my mind calls up each dog I have ever seen. As I got older, I could picture how things worked in vivid visual detail and in three dimensions. It was like running a film in my head. Eventually, I could actually test run equipment in my imagination. I could see things that clearly. It’s considered “normal” to use a combination of visual and verbal skills to express thoughts and ideas, but in my experience there is no “normal.”

			When I was diagnosed with autism (as a child in the 1950s), most people didn’t really know what it was or the different ways it affected people. Now, we say that a person is “on the autistic spectrum,” which can mean many things. They may have normal speech, or they may never learn to speak at all. I was a late talker, I hated being hugged or held, and I was often in my own world. I had so much difficulty sitting still that Mother used to say to me, “Go outside and run the energy out of you!” I also couldn’t stand sudden sounds or any clothes that were too scratchy, and I would become very agitated when my world was changed in any little way. Others rock back and forth all the time or need to spin themselves around and can’t pay attention. Many can be socially awkward and unable to make eye contact, yet can have successful careers in tech companies, industrial design, the arts, or a job that requires attention to detail. Some develop special skills at a very advanced level, often in the areas of mathematics, art, computers, or music. Some great scientists and inventors were probably on the autism spectrum.

			Autism is not “one size fits all.” The more we learn about “the spectrum” (the range of abilities and deficits an autistic person may have), the more we will understand different kinds of minds and how important different kinds of thinkers are—especially where creativity, innovation, and invention are concerned. I like to think of myself and other people who are different kinds of thinkers on a human spectrum. Though our brains may work in different ways, there is no limit to the kinds of contributions we can make.

			I got teased a lot in school because my social skills weren’t all that great. I knew I didn’t fit in, but I didn’t know why. The kids called me “tape recorder” because I repeated things over and over in a kind of monotone voice. I cared more about working on science projects and making fancy horse bridles than about the high school dance. Kids still get teased today for differences. Today, I would probably be called a nerd or a geek. Though it’s also true that nerds and geeks tend to win Nobel Prizes and run Silicon Valley.

			Teachers and parents worry about the quirky kid who draws all day or the one who cares only about insects. They want kids to be well-rounded, but those single-minded kids may grow up to create and do incredible things if we encourage them to pursue their interests. At least that’s what happened with me. My love of horses and cattle as a teen became the basis of my career as an animal scientist. No question. However, the main reason I also became an inventor is simple: Ever since I was a child, I’ve always loved making things and working with my hands. If one of my projects failed, I would experiment for many hours until I got it to work.

			When I was young, my mother let me use every kind of material from around the house to create my experiments, from her old clothes and scarves to the cardboard inside my father’s shirts when they came back from the cleaners. That cardboard was treasure! I could make a million things with it: building blocks that became forts, dioramas, models, and jumping jacks. I loved taking things apart and putting them back together, or making new inventions out of the pieces. You’ll find lots of these projects in this book, but I also encourage you to experiment and design your own. Remember: instructions are only guidelines. Sometimes my students will come to me very upset because they followed the directions to an experiment perfectly, but it didn’t produce the desired result. I tell them the same thing: you have to experiment with the experiment!

			If I had to boil this book down, my message would be this: Make Things.

			
				[image: <i>SI Neg. 83-14878. Date: na.</i>  Grace Murray Hopper at the UNIVAC keyboard, c. 1960. Grace Brewster Murray: American mathematician and rear admiral in the U.S. Navy who was a pioneer in developing computer technology, helping to devise UNIVAC I. the first commercial electronic computer, and naval applications for COBOL (common-business-oriented language).   Credit: Unknown (Smithsonian Institution)]
				Source: Smithsonian Institution via Wikimedia Commons

				Grace Murray Hopper at the computer

			

			I’m sure you’ve been told by your parents many times to stop playing video games or to get off your iPad or smartphone. They probably say that you are destroying brain cells or that you should be socializing or studying or practicing violin. All of that may be true, but I want you to put down your phone so that one day you might invent a better phone or video game, or a safer car or a piece of equipment that will save lives. For all the amazing things technology can do, if you want to create, you need to take things apart and put them back together with your own hands. Mathematician Dr. Grace Murray Hopper, the inventor of COBOL, the first non-numerical computer code (the one that most humans could understand), famously took apart every alarm clock in her parents’ house (seven clocks!) when she was a child. That’s usually a sign that a kid is headed for the laboratory; that is, if he or she is encouraged instead of punished for destroying the family clocks.

			My father’s toolbox was more interesting to me than my mother’s jewelry box. They both had little compartments, which I liked to root around in, but the toolbox had all sorts of things I could play with, like adjustable wrenches, drills, and a folding yardstick. The yardstick was made of wood and had many hinges so that when it was closed, it looked like a gate. Partly opened, it looked like a fan, and fully opened, it became a sword to play with. A neighbor had a retractable measuring tape that could be pulled out to twenty-five feet and had a mechanism to lock it at any length. But the part I loved was when you released the catch. The measuring tape went flying back into its body, swallowing itself superfast like the retractable cords on some vacuum cleaners and dog leashes. I’ve always loved any gadget where rapid movement is involved, so I unscrewed the case and discovered that the measuring tape was connected to a flat metal spring that is wound around a post. That’s how all retractable items work.

			You need to understand how a car works before you can invent a better one, which means you need to understand how pistons and engines and brake systems work by holding and feeling them. I’m not suggesting you take apart the family car, but if you love cars, you’ll learn more by working as a part-time assistant at a local body shop than by playing video games for hours in your family den. You may have to do a lot of sweeping up and menial jobs at first, but eventually you’ll get to see under the car and under the hood where the real action is. There is no substitute for real world experience and working with your hands. And there is no greater pride than to see something you have created give pleasure or help people.

			

			▷ ▷ ▷

			When the first man landed on the moon, he planted an American flag on its surface to symbolically say “We got here first.” When inventors create something, they go to the patent office with their new creation to declare the same thing: “This is a first! This is original!” Patents protect inventors’ work by preventing others from stealing both their ideas and often many years of work. The patents themselves tell a remarkable story of human ingenuity and serve a greater public good by preserving knowledge. If you think of a museum as a repository of art, the United States Patent and Trademark Office can be thought of as repository of knowledge. I still love looking up patents to this day. In this book, we’ll trace some of the most groundbreaking inventions from Colonial America to the Industrial Age to our present Technological Age. We’ll meet the first patent holder, as well as the youngest, the first woman, and the first African American to hold patents. Women and people of color were not originally allowed to hold patents, which is why many of their contributions have been lost to history; their stories are all the more remarkable.

			
				[image: ]
				Source: Library of Congress

				Thomas Edison

			

			When I was in elementary school, I had a book of inventors that I loved. It’s long gone, but I can remember how I read it over and over again until the pages got thin, fascinated by the inventors and the incredible things they made. I remember the entry for Thomas Alva Edison, who held 1,093 patents in the U.S. alone. I was inspired by his saying, “Genius is one percent inspiration and ninety-nine percent perspiration.” I was also surprised to learn that some inventions happen by accident. Early on, I realized three very important things from my book of inventors: (1) There is usually a fascinating story of how things get made by connecting the dots. (2) Inventing takes hard work and requires patience. (3) Sometimes the most important discoveries are the result of serendipity.

			The future holds many crucial challenges such as understanding the impact of climate change, curing diseases, and ending hunger. We need all kinds of minds if we are going to figure out how to adapt. If we lose the ability to make things, we will lose a whole lot more. We need people who can cast iron and chemists who can create new materials that are lighter and stronger than metal. We need new storytellers, filmmakers, musicians, and artists. And we need new technologies to explore the future, including a deeper and more complex understanding of the earth and the ocean and the galaxies.

			There is no better way to start than by making things of your own design. All the projects I made when I was young contributed to the inventions I’ve made throughout my life. And they have given my life meaning. I hope these projects and the ones you create will do the same for you.
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			• CHAPTER ONE •

			
				THINGS MADE OF PAPER

			

			When I was a child, I loved looking at the beautiful patterns snowflakes made as they landed on my father’s car just before they melted and disappeared. I first made paper snowflakes for Christmas decorations in elementary school, taping them to the windows of our classroom. No matter how many snowflakes I made for our school decorations, I always loved that feeling of gently opening the paper and seeing the mirror design. All we needed to make them was paper and scissors.

			The word “paper” comes from “papyrus,” which was used in ancient Egypt. Papyrus was made of plants and fibers that were soaked in water and then dried and pressed together. For centuries, the same basic method was used. You can still make paper the way the Egyptians did, if you don’t mind the coarse surface.

			[image: ]  HANDMADE PAPER  [image: ]
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			These instructions make approximately 5 sheets of paper.

			This will be great, messy fun.

			You’ll need:

			
					
					6 to 10 sheets of construction paper, or any non-shiny paper you find in recycling bins

				

					
					Blender

				

					
					2 gallons of warm water, for use in the blender and in the shallow container

				

					
					Large, shallow container such as a roasting pan (large enough to accommodate the splatter guards)

				

					
					Spoon

				

					
					Dried roses and/or herbs, finely chopped

				

					
					Dry, clean dish towel

				

					
					2 screen splatter guards (the type used when making bacon—these should be easy to find online)

				

					
					Sponge

				

			

			To create:

			
					
					Tear paper into small pieces (1-inch x 2-inch or 2-inch x 3-inch) and put into the blender. Cover with warm water and let soak for 15 minutes to thoroughly saturate the paper.

				

					
					Pulse the mixture in the blender five to six times until it resembles a thick soup. This is called “paper slurry.” If it is too thick, very slowly add a little water. If the slurry is too thin it will yield a paper that will tear or separate.

					
						[image: ]
					

					

					
					Fill your shallow container with two inches of the warm water. Slowly add the paper slurry to the water and mix with a spoon.

				

					
					At this point you can add chopped dried flowers and/or herbs as decoration.

					
						[image: ]
					

					

					
					Spread the dry dish towel out flat on the counter or table.
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					Dip one of your splatter guards into the slurry mixture, making sure the screen is evenly covered. Hold the mixture steady (do not tilt) and place on top of the dish towel. Cover the first splatter guard with the second one.

					
						[image: ]
					

					

					
					Using the sponge, soak up as much water as you can from the top of the second splatter guard. The more water you can soak up, the shorter the drying time for your handmade paper.

					
						[image: ]
					

					

					
					Gently remove the top splatter guard. Allow the bottom splatter guard to dry for approximately 6 hours. When thoroughly dry, gently lift the paper from the screen. Hopefully, your paper is ready for use! If your paper is a sticky mess, experiment with different types of paper at the beginning.

				

			

			
				
					IN THE BEGINNING

				

				
					[image: ]
					Source: www.zeno.org

					Johannes Gutenburg

				

				The creation of modern paper and printing began in the fifteenth century when the German printer and inventor Johannes Gutenberg invented movable type. Some historians believe his father was a goldsmith and that Gutenberg grew up around metals and smithing. We will see that a great majority of inventors developed skills at a young age by working closely within their family business or learning a trade. Gutenberg worked in the goldsmiths’ guild where he learned the technique of making coins from molds. These skills led to his invention of type (or letters) made out of metals. He also developed an oil-based ink for the printing process. Until then, books were copied by hand or printed using woodblocks. Both methods were extremely labor intensive and took vast amounts of time.

				According to “Gutenberg’s Legacy,” a study on the impact of moveable type at the Harry Ransom Center’s website at the University of Texas at Austin, there were about thirty thousand printed books (made by hand or woodblock) throughout Europe. Fifty years later, with the widespread use of Gutenberg’s invention, ten to twelve million books were in circulation. Some estimates put that number at twenty million!

				I wonder if Gutenberg could have possibly imagined that his moveable type machine would change the history of printing, or that his invention was largely responsible for the Age of Enlightenment and the Scientific Revolution. Moveable type was like the internet of its time.

				
					[image: ]
					Source: Wikimedia Commons

					Movable type machine

				

			

			How did we get from papyrus to the paper we have all around us? Invention is a process that can happen over one lifetime or over many centuries. That’s what interests me: connecting the dots.

			
				[image: ]
				Source: Wikimedia Commons

				Linotype machine

			

			A school field trip I still remember was when we visited the local newspaper and watched the papers being printed. They used a Linotype machine to make the metal type. Imagine a typewriter keyboard hooked up to a machine that makes letters from an alloy or mixture of molten lead, tin, and antimony (the same components Gutenberg used). The operator typed our names into the machine, and it produced a warm metallic slab for each of us with our names spelled out in raised letters. Each slab looked like a row of keys from an old-fashioned typewriter. The Linotype machine was invented in the late 1800s by Ottmar Mergenthaler. He is sometimes referred to as the second Gutenberg.

			
				
					PLEASE DON’T STEREOTYPE ME

				

				
					[image: ]
					Source: Wikimedia Commons

					Ottmar Mergenthaler

				

				Born in Germany in 1854, Ottmar Mergenthaler was an apprentice to a watchmaker and went to a technical school at night. He came to America at eighteen and worked in a cousin’s machine shop where he first had the idea of building a machine that would set type automatically. After much trial and error, Mergenthaler saw a way to combine two processes: setting the type (casting) and printing (stamping). On February 10, 1885, he received a patent for “a machine for producing stereotype matrice.” A stereotype was the actual metal plate that was used to print multiple copies. The same word that’s commonly used today to describe a certain “stereotype” (the peppy cheerleader, the nerdy scientist) has its roots in Mergenthaler’s machine.
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					Courtesy of the United States Patent and Trademark Office

					Patent No. US543497A for a Linotype machine by Ottmar Mergenthaler
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					Source: Wikimedia Commons

					Christopher Sholes

				

				Mergenthaler was indebted to Christopher Sholes, along with partners Carlos Glidden and Samuel W. Soulé, who patented the “Type Writer Machine” in 1868, seventeen years before the Linotype. Though numerous inventors had been working on similar machines throughout the 1800s and before, Sholes and his partners were the first to build a typewriter for commercial use. The typewriter eventually gained widespread popularity, and it’s easy to see why: the average typist could produce about three times as many words per minute as someone writing by hand.

				Mergenthaler saw the potential for adapting the typewriter to his invention. An operator would type the letters, which were directed into a lead mold to be printed, then returned to their original position to feed the next line. It became a continuous process. His invention fueled the growing newspaper business. The numbers vary according to different sources, but there were at least 8,000 of his machines in use in 1901, and 70,000 by 1954. Previously, it was possible to set 1,500 pieces of type an hour; with this new invention, 5,000 pieces of type could be produced in that time. Mergenthaler continued to make improvements on what he
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					[image: Photo shows Beulah Louise Henry, with her invention, the protograph, at the exposition of Womens Arts and Industries at the Hotel Astor.]
					
					
				

			

			
			
			
			
				
					
				

				
					[image: ]
					
					
				

				
				
					[image: ]
					
					
				

				
				
					[image: ]
					
					
				

			

			
			
				
					
				

				
			

			
			
			
			
					
					
				

					
					
				

			

			
			
					
					
					
					

					
					
					
					
					

					
					
					
					

					
					
					
					

			

			
			
			
			
			
			
					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

			

			
			
					
					
					
					

					
					
					
					

					
					
					
					

					
					
					
					

					
					
					
					
					

			

			
			
			
			
			
			
					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

					
					
				

			

			
			
					
					
					
					

					
					
				

					
					
					
					

					
					
					
					

					
					
				

					
					
					
					

					
					
					
					

					
					
				

					
					
					
					

			

			
			
				[image: ]
				
			

			
				[image: ]
				
				
			

			
				
					
				

				
					[image: ]
					
					
				

				
				
				
				
				
				
				
				
				
				
					[image: ]
					
					
				

				
				
				
				
			

			
			

			
			
			
			
			
					
					
				

					
					
				

					
					
				

					
					
				

			

			
			
					
					
					
					

					
					
					
					

					
					
					
					

					
					
					
					

					
					
					
					

					
					
					
					

					
					
					
					

			

			
				
					
				

				
				
			

			
		

	OEBPS/image/Ch_1_Patent_No__US558428A-2.jpg
(No Model.) 4 Sheets—Sheet 2.

C. L. SHOLES.
TYPE WRITING MACHINE.
- No. 558,428. Patented Apr. 14, 1896.
g 4. .
il Fig.5

Welnesses:
%«%ﬁx&pf
E8 masson)

:Z/Mcﬁ’za&

ANOREN B.GRAKAM.PHOTOTHO WASHINGTON. 0.






OEBPS/image/Ch_1_Patent_No__US543497A-1.jpg
(No Model.) 5 Sheets—Sheet 1.
0. MERGENTHALER.
LINOTYPE MACHINE,

No. 543,497, Patented July 30, 1895.






OEBPS/image/3.jpg





OEBPS/image/handmade_paper_2_copy.jpg





OEBPS/image/cover.jpg
World-Renowned Scientist, Inventor, and Expert on Visual Thinking

TEMPLE GRANDIN

CALLING

s
|
B s |
1
i
]
7
1
i
|
|
i3 |
|
t

How to Think and Create Like an Inventor






OEBPS/image/handmade_paper_3_copy1.jpg





OEBPS/image/Left-arrow.png





OEBPS/image/Ch1_Starfish.jpg





OEBPS/image/Ch1_Octopus.jpg





OEBPS/image/Right-arrow.png





OEBPS/image/Intro_Young_Temple_on_a_horse_2.jpg





OEBPS/image/page_i.jpg
CALLING
ALL MINDS

Temple Grandin
With Betsy Lerner

OOOOOOOOOOOOO





OEBPS/image/Ch_1_Patent_No__US2062455A-2.jpg
Dec. 1, 1938.

B. L. HENRY 2,062,455
WRITING MACHINE ’
Filed March 12, 1931 4 Sheets-Sheet 2

g

252

INVENTOR.
BreuLaH Lovise Henry

B o o ohn

ATTORNEY.

60






OEBPS/image/Intro_Grace_Murray_Hopper.jpg





OEBPS/image/Ch1_Christopher_Sholes.jpg





OEBPS/image/handmade_paper_1_copy.jpg





OEBPS/image/Ch1_Movable_Type_Machine.jpg





OEBPS/image/1.jpg





OEBPS/image/Ch_1_Linotype_Machine.jpg
Ristributor






OEBPS/image/Penguin_Logo_black_white.jpg





OEBPS/image/Ch1_Beulah_Louise_Henry.jpg





OEBPS/image/Ch1_Johannes_Gutenberg.jpg





OEBPS/image/Ch1_Fibonacci.jpg





OEBPS/image/Ch1_Louis-Nicolas_Robert.jpg





OEBPS/image/2.jpg





OEBPS/image/Ch1_Fourdrinier_Machine.jpg





OEBPS/image/Ch1_Henry_Fourdrinier.jpg





OEBPS/image/handmade_paper_3_copy.jpg





OEBPS/font/Shift-BoldItalic.otf


OEBPS/font/Shift-Light.otf


OEBPS/image/Ch1_Nautilus_Shell.jpg





OEBPS/image/Ch1_Ottmar_Mergenthaler.jpg





OEBPS/image/Ch_2_Patent_No__US2383460A-1.jpg
Aug. 28, 1945, J. C. PURVES ETAL 2,383,460

MAGNETIC FIELD RESPONSIVE DEVICE
Filed March 28, 1941 2 Sheets-Sheet 1

FilE.1

INVENTORS

JOHN C. PURVES

LENNOX ACH
8Y /
THEIR ATTORNEY .






OEBPS/image/handmade_paper_3_copy2.jpg





OEBPS/image/Intro_Thomas_Edison.jpg





