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How to UseThis Pamphlet 
The secretto successfufly earnrng a merit 

bade s for you to use both the pamphlet and 
the suggestions of your counselor. 

Your counselor can be as important to you as a 
coach is to an athlete. Use all ofthe resources 

	

.4 	 your counselor can make available to you. This 	. _.. .; 
may be the best chance you will have to learn 
aboutthis particular subject. Make it count. 

If you or your counselor feels that any information 
r 	in this pamphlet is incorrect, please let us know. 

	

• 	Please state yoursource of 'formation. 

	

;- 	Merit badge pamphlets are reprinted annually am 
and requirements updated regularly. Vour 

suggestionsfortmprovementarewelcome. 

	

1 •' 	 Who Pays forThis Pamphlet? 
This merit badge pamphlet is one in a series 

	

-. 	 of more than 100 covering all kinds of hobby and 	1. 
career subjects. lt is made available for you to buy 

as a service of the national and local councils, Boy 
Scouts of America. The costs of the development, 
writing, and editing ofthe merrt badge pamphlets are 

paidforbythe Boy Scouts ofAmerica in orderto bring 
you the best book at a reasonable price. 

.4 	Send comments along with a brief statement about yourself to 	• 
Pilots and Program Development, S272 

Boy Scouts of America • 1325 West Walnut Hill Lane• Irving, TX 75038 
If you prefer, you may send your comments to merit.badge@Scouting.org . 
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Whiie the scope of inventing proiects is far too wide Co cover 
here, Ihere are some general guidelines and concerns that a 
merit badge counselor should keep in mind. Be mindful of 
managing risk and using good judgment when undertaking 
any invention projece. Rernember, an inlury that doesn't hap-
pen ne€.' i an eme gL x ur 
requirec ne 

See the Composite Materials, Home Repairs, Woodwork, 
Emergency Preparedeess. arid FirstAid merit badge 
pamphets for more nformton about safety, first aid, 

and rnanagna risk. 

Sate 	e tc-1 - an: 	1 	 - 	- ig C 1 

their inventions should follow safety precautions whenever 
using tools, equipment, and other materials. In a vorkshop 
setting, use ehe buddy system. Be eure Scouts know they 
should always werk under ehe supervision of a responsible 
adult who is knowledgeable about ehe tools, equiprnent, and 
materials ehey plan Co use. 

Working on inventions can take place m herne work-
shops, in schooi shops, or even in cornrnunitv shops. When 
working outside of the home, be sure to famiharize Scouls 
wiCh the safetv requirements of the shop. Some shops require 
a basic safetv dass or will bave mmimuin age requirernents to 
use equipment like a lathe or milling machme. 

Here are sorne basic rules Co follow: 

• Ilse ehe proper personal protective equipment, inc... :ting 
body, hand. ear (such as protective foam ear 
and eve-face protecrion (such as safety glasses wich side 
shields), closed-toe shoes, and foot ceverings. 

• Use proteceive clotheng whenever necessary to prevent expo-
sure to hands, eves, and face, and Co keep hazardous materials 
from contammating street daChes. 
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• Be trained on any equipment you plan Co use before you 
get started. 

• II fine partirles in the air are anticipated—even in a weih 
ventilated area—be sure to have ehe proper respiraeory 
equipment on band for proeeceion from dust, exhaust, 
and fumes. 

• Never tolerate horseplay when using tools. 

• Stav an armb Iength awav from others using tools or equipment. 

• Know where ehe'oft' switch is before turning on a power tooL 

• Clean up ehe area every time work is finished and return all 
tools to their proper location. 

• Have a first-aid kit and fire extinguisher on band. 
• Ask questions; never assume or guess! 

Wear ccse-flttinq 

c}othing. Lasse 

or baggy siothing 

can easily 

get caught 

in niachinery. 
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1. In yOur own words, define inventing. Theo dc the following: 

Explain Co vour meile badge counselor ehe rote of inven-
tors and their inventions in the economic deveiopment 
of ehe United States. 

b. List three inventions and state how they have 
helped humankind. 

2. Do ONE of the following: 

a. Identifv and Interview with a buddy (amd wiCh your 
parent's permission and merit badge counseiors 
appro 	3n xlividual in your comrnunity vho has 
invent€ a 	tem. Report what vou iearned to 
vourco, 

ii Read abou ree inventors. Select the one you find most 
interesting and teil your counselor what von learned. 

3. Do EACH of ehe following: 

a. Define ehe term intellectua! propemc Explain which 
government agencies oversee the protection of intellec-
mal properev, ehe types of intellectual properey that can 
be proeeceed, how such propertv is protected, and why 
proeection is necessary. 

b. Explain ehe componems of a patent and ehe different 
types of patenes available. 

c. Examine vour Scouting gear and find a patent number 
on a camping item you have med. With vour parenes 
permission, use the intemet to find out more about that 
patent. Compare ehe finished item wiCh the claims and 
dravings in the patent. Report what you Ieamed Co 
vour counselor. 

d. Expialn Co your counselor the term patent infringemenL 

4. Discuss vith vom counselor ehe types of inventions thae 
are appropriate Co share with others, and explain why. Teil 
vour counseior about one unpaeeneed invenelon and ies 
impact on societ 
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5. Choose a commerciallv available product that vou have ised ort an ovemghr 
camping trip with vour troop. \lake recommendations for improving the 
product. and make a sketch thar shows vour recommendations Discuss vour 
recommendations with vour counseior. 

6. Think of an kern vou wouid like to invent ihat would solve a Problem for vorn 
famllv, Iroop, chartered organizatiort, corninunit, or a special-interest group. Then 
de EACH of iie followia& while keeping a notebook to reconl vom progress. 

a. Talk to oorential users of vour invenrion an,' determine their needs. Then. 
based ort what vou have leamed, write a starernent describing the inven-
tion and hw lt wouid hei,- solve a problem. This stateinent should include 
a detailed Sketch of the invention. 

b, freare a model of the invention using dar, carclboard, er an. -  other readil 
avaliable material. List ihe niaterials necessar ro build a prototvpe of 
the invention. 

c Share the idea und the model with veur counselor and potential users of 
vour. invention Record their feedback in vour notebook. 

BIIIId a working prototvpe of nie 11cm voll inverned for requiremern 6. Test and 
evaluate nie invention. Arnong nie aspeas 10 consider in vour evaluation am cost, 
usefulness. marketabilitv. appearance, and furiction. Describe 1 iow vour original 
vision and expectations for vour invention are similar or dissirnilar to nie 
prototvpe vou built Have veur ceunselor evaluate and critique vour protorvpe. 

Before vou bein building nie proiotvpe. rou must have vour counselor's 
avproval, based on the design and building plans wlu hase alreadv shared. 

& Do ONE of nie following: 

a. Participate with a club or team robotics team, science club. or engineering 
clubi that tuiids a useful kern. Share vour experience with vour couriselon 

ii Visit a museum or exhibit dedicated to an inventor or inrention. and create a 
presentation of vour visit to share with a group such as vour iroop or patrol. 

9. Discuss vith vour counselor the diverse skills, education. training, and experience 
lt takes to be an inventor Discuss how vou can prepare vourself to be creat md 
inventive to solve problems at hem--,in school, and in vour communitv. Di 
three career felds that might unlize the SLills of an inventor. 

INVENTING 	5 
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What Is Inventing? 
ie p;ocess of finding rechnoiogicai !urions to

world problems 

ltalicizsc 	iscn a 	c. 77C E 

neurship d innov:c. 
toward tha iand of th 

The Spirit of Inventing 
The Spirit of inventing invoires a combination of experirnenra 
tion. investigation, inquisitiveness, and creative thinking. 
Invenring is an exciting iournev of discoverv. often vielding 
rmxed or unexpected resuits along the wav. in a sen-se. invenhing 
is described bv the phrase 'thinking outside the box. cUriOUS 

Bv learning abont inventors and thewav thev think. vou 
will begin to understand the importance of developing skills 
and approaches to thnking that are essential for the process of 
iriventing. Von have probablv heard of McCorrnick. Ford, and 
the \Vright Brothers. but what ahorn Leatherman. Ball, Dietrich, 
er Amarz3sirwardena 7  Thev are all modern or conternporarv 
inventors. As von wirk toward your nventing merk hadge. von 
Wlli discover that ii is never tOG cariv to begin vour own ioumev 
toward 

Invenhing Defined 
To invmt is to create somethtng new t.hat is useful or heip-
un. 1w means c 	:wn inveshigarion, experimentation, 
and ihnking. 



ninventionstheproductof 
theinventing 

invertiveness S 	 ca:: be flarU 	red oduc. 

a fürm of creatve 	 tr:a de:e. 

k 	checa 	p::ds ard 	- 

es trc 	 sceEnc.Jesil  n : 
rmprce- 

 H'w:neg 
- 

:'se ne 
thewav:hgs a:e 

rcgethe: aaemc d:spin 
in exe va 

nie p:be::: i:e er ch1erges 
he 

et 	s:hk. 1n;ez:e tnn 
:aerge xha: ve ex;e: 2r ancrate 

re S 	Persona tisporter was 
rervV y Dean Kerne :he $500.000 

Lernetson-MtT Pize win er in 2002 and 
tounder øf FtRST Robotic& 
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A few groirndbreaking inventions, known 
as sernirwl inventions, have created eneirely 
new industries or totaily clianged ehe nature of 
an existing industry. For example, in 1942 ehe 
common way Co make a copv of a letter was Co 
place carbon paper between two sheets of plain 
paper, reproducing on the bottom sheetwhatever 
was watten or typen on mc top sneet. .10 maRc ein multiple copies, people used wet, smellv -spirit 
duplicators" ("spirie" refers Co die alcohol solvents 	•••---- 
used in these macliines), or ehey photographed 
die letter and bad prints made, or ehey used 	 .. .......: 	 .... * 

expensive typesetting and a prineing press. In that 	 . 	-. 
year, a physicist named Chester Carlson received 
patent mimber 2297,691 for a machine to make copies on 	Painpaper 

- 	.. 	. - 	 ‚ 	photocopy,ngsan plain paper usmg stafic electrictty and powder. Carlson s 	example ei a seminal 
invention—which he named "xerography" (a term that 	er eignal invenejon. 
means "dry writing")—ded to plain-paper copiers in every 
office. Haloid, ehe company, to which he llcensed ehe patent, 
changed its name Co Xerox!. Since thea, all of ehe patenes 
issued for inventions in ehe field of plain-paper printing-
including the laser prineer—are improuement patents upon 
Carlsons basic system, 

Invention vs. Innovation 
........ Jc;i is not ehe same as invenelon, although 

:nc - the two terms are used interchangeably. In its basic 
sense, inuention is ehe creation of a produce or ehe introduceion 
of a process tor ehe first time. Innoatiori is .improving on or 
making a significant contribution to developing a product, 
process, or service. Society benefits frorn an invention alter 
innovation pro ceeds to develop and introduce the new idea 
into use. Ini'enting, engineerin.g, and entrepreneurship are all 
part of innovation. 

NVENTV - 	11 
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Histcry of Inventing 
E' 	 iv. hurna 	areentxe. The v heu. 
can'a paper p cd roads, rnatches, and rnar rrrer in:perant 

coere. die rnm it curv Wihin the iat -:;4-xi veal 	e 
erni ree 	S.-r5O aci the first ndatna eoIu 

Iaid he icundation to.-  an odtL ?ung cc im eqcor 
TUbe -ecenc induzhai revolumlon, which 

began t e laie 	attr the C' 1\ar 	 - -19
br unu atu a pe 'acc acceIe- tecrn:enti'- 
dct;z. nc theean; 1,94-10s. ThsIediorarnatc 	 - 
cnange w ot: yet 	ve ta Lnen frrn a 

rc--  ra 1 aei naKeL :0 a 	nacrurng- 	 -‚ 
2ern& evo7omv. O: ecnom 2 :er' no 
ioc'ecig-ceme-cd Ai.ng the a - nveiri 
ha ;e -rpr':cd:o'dni n :c 	uarie-- people 
a:ourio ihe vorhj 

The Bov Scou rz  cc -rnericas n bei-en: n 
J r -Ve-T- Ung g.e- back to ne earh Ü:h centjrv cc nie 
h€nt ofih e:o d 	ur a -e:Iton l: °i 
mc BSA -as :urded r 	uty 	evajt. 

o -p brnfl ine 	e i-cntr. 	irtes kn 

thrift, puriiv. and 	onor 	in bov 	Thai sme vear vouft, 
ivere ir:irociuced to zne ncnonai mvemor Ibm 	ivit. A sene 

ThefitTom 
Swiftbook 

took ahout Torn portraved hirn as a narural inventor with an was published 
American entrepreneurial spirir, Bv Lesung. tinkering. huilding. in 1910. 
and experimnenino. Torn created his own inventions. inciuding 
an airship, photo telephone, and a Taser-like device he called an 
eleciric rifle. 

Lilie Torn Swift. man: Scouts were experimenting with 
invemions oi their own as thev worked toward the Invention 
merk badge. As the 1911 Bov Scours ofAmeuc Hnidbook br 
&- vs states. To obtain a mepk badge ior invention a Scout must: 
1; Invent and patent sorne useful article: and 2 Show a working 
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ig or model oi the same. With such stnngent requi:e-
ments. cnv 10 Inveruion merit badges we:e ever earned. and 
the baige was d;scontinued .n 1915.But:he deas c ivenilon 
and :n acn—inddg new s1urions to p:oblems, unde:s:an 
ng new :hnobres. lear.iing new sls. in -d thinking ri new 

;vavs—were p[n dient :n other &outng activces and thrcuh 
ou: America during the decade of 1911-93. 

in 1913. Herirc Ford adopted the assemhlv ilne manufactur- 
process, revoiuiionizng the automobile iniustr:. Bv 1915. 

the n-iillionth Model T had rclled off ;he assemhh Ene. Ar an 
average z:st of about S5O1 each.cars becaine affordabe tor ihe 

rst urne fr manv American amEies. The ;vdesread avaiiah;i-
itv f cars created the need for a ranoe of muvatizns: rtew road 
systems. laws. senice stations. and repalr shops. Scouts were 
earning the Amomobding :nerit badoe, whi:h re .u:red them i: 

eain :heir drivers icense, an' understand the iunctiens f 
r:ous autornh:!e pars. including the clu:ch. carhmetor, an 
ark 'Iugs. 

In 1911 eiectricitv was changing Amencan famEv Efe. 
a:oagh eariv .11th cemurv innova icns. eeciricin was he 

inc more accessible tu Americans. esec:ah in uman 
Eiectncirv in hurnes n:ear.z cansisient and retabe ilgtung. heat-
Ing, and even:uaiiv. appliances e tuasters arni eectric cvens 
In 1911, Scouts :mtld ea:n an Ele:tricitv meril hadge tu 
an eeciromanei. reairIng hr.ken elecrric :unne.nivas. 
aal En:wing how tu resusri:aie sorneune whc rec - 
electric sh.::: 

The Invention 	 1beALtomobg 
meritbadge, 	 me'tbacige, 

circal9ll 	 circa 1911 
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Thomas A. Edison, American Inventor 
The inventor Thomas Alva Edison (1847-1931) helped to shape the 
modern world with such inventions as the incandescent light buh, 

the phonograph, and the motion picture camera. He also made 
improvements to the telegraph and telephone. In his lifetime, he acqufted 

1,093 patents. He was also a successful manufacturer and entrepreneur 
who marketed his inventions to the public. 

Edison's laboratory in Menlo Park, New Jersey, was an 'invention 

factory" that produced a nearly constant stream of inventions and 
improvements. In 1877, he invented a phonograph by which sound 

could be recorded on a tinfoil-coated cylinder.Within two years canie his 

long-lasting incandescent electric Iight bulb, which was perhaps his most 

important contribution. In 1882, in New York City, he installed the worlds 

first commercial electrical Iighting system. 
In 1888, Edison and his associate,Wihiam KL. Dickson. invented 

the kinetoscope, a type of motion picture camera. :. synchronizing  
phonograph and kinetoscope, Edison's laboratory p roduced the first 
talking motion pictures in 1913 

	

His other significant 	 . . 

inventions included an 

alkaline storage battery,  

mimeograph machine (an 
inexpensive printing press 

	

that forced ink through a 	 . . 

stencil onto poper), and a 

wireless telegraphic method 
for communicating with 
moving trains. 

Thomas Edison was among the most 
productive inventors in history.  

NVENTNG 	15 



INVENTING,  

Scouts and Radio 
The German physicist Heinrich Hertz made possible the 

Inventions today, development of radio, television, and radar by proving that 

just like 100 years electricity can be transmitted wireiessly in electromagnetic 
waves. In 1887 he became the first to broadcast and receive 

ago, help rnake radio waves. 
life healthier, more Hertz did not recognize the füll importance of his experi- 

ments. Others, however, heiter understood how to put his 
comfortable, more discoveries Co practical use. The Italian electrical engineer 
informed, more Guglielmo Marconi is generaily credited as the inventor of radio. 

engaging, ancl 
In 1896, Marconi transmitted radio signals for more than a mile, 
and appIied for his first British patent. By 1902, messages were 

more productive. regularly radioed across the Atiantic Ocean, and by 1905 many 
ships were using radio to communicate with shore stations. 

The first Boy Scout handbook 1911) incuded comptete 
instructions for making "an up-to-date wireless 
apparatus for stationary use in the home or at the 
meeting place of each patroL" 

in the earIy years of this new technology, 
many Scouts built their own radios 

and experimented with simple 
receivers called crystal sets. The 
name came from the receiver's 
most important component, a 

with a lump of mineral such as 
crystal detector originally made 

galena, a form of lead ore. The 
user could move a fine wire called 
a "cat's whisker" along ehe fiat 
surface of a galena crystai Co find 
a spot where the surface formed 

‚4 a natural semiconductor. At that 
point, the crystal set wouId start 

- receiving radio signals. Sold and 
homemade by the millions, ehe mcx- 

pensive crystai radio played a major role in 
introducing radio to the public. 

During the 1920s, radio blossomed, bringing music, 
news, and new ideas into American homes. Other technologies 
also developed: Airplanes, movies, and refrigerators changed ehe 
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ways Americans lived. The nation changed, and so did the 
Boy Scouts of America, introducing merit badges to heip 
youth expiore and master new technologies, and to heip 
them become "efficient Ieader[s] in the paths of 
civilization and peace." 

	CWhile we don't know the names of the 10 Scouts  
who earned the first Invention merit badges, nor do we 
know what they invented, we do know that they were 
living in a technologically exciting time. Today is just as 
exciting. We are not inventing airplanes just to fly in the air 
or automobiles just to drive on roads, hut rather we are invent The Aviation merit 
ing airplanes that can be both flown and driven. Inventors are badge, circa 1911 
developing ways to target tumor cells with gold nanoparticies 
to treat cancer, with fewer side effects. Cell phones are being used 
to collect health care data so the quality of life can be improved in 
developing countries like Kenya. 

What wifl Scouts who earn the Inventing merit 
badge invent? 

1 
TheTransition roadable aircraft is a plane thrt can fold its wings 
and be driven along the road like a car. 

NVENTING 	17 



- 

i 



aoffleigim 
The impact of inventing on humankind is inestimable. Not only 
have inventions improved the quality of life for countless people 
around the world, they have also changed the course of history 
and the foundations of modern society. Technology has become 
such a large part of our daily lives that we cannot imagine 
surviving withorn the conveniences lt has brought to us. 
Imagine living without your ccli phone. Texting would not exist, 
and to make phone calls you would have to use a landline. 

The changes our society has experienced in moving from an 
agriculturally based market to a manufacturing-oriented economy 
and now to a knowledge-centered economic system have created 
fertile ground for Scouts to devise ingenious solutions to a wide 
range of problems to heip humankind. There are countless 
opportunities for new products and services that take advantage 
of high-speed worldwide communications and transportation. We 
live in an exciting time with a global environment for knowledge 
sharing and distance leaming, both of which foster opportu"ities 
for working together to develop solutions. 

Recounting all of 
the inventions that have 	 - 
impacted humankind 
could fill a library. Let's 
look at three "historical" 	 t t inventors and their inven- 
tions to see how they 
changed our world. 
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0 

Cyrus MeCormick (1809-1884) 
Cyrus McCormick is called the "father of modern agriculture" 
because he invented the first successful mechanical reaper in 
1831 when he was 22 years old. With his reaper, McCormick 
single-handedly increased the potential yield of farming at least 
tenfold, with a minimum of effort by farmers. The reaper was 
the beginning of a new mechanical harvesting industry that 
made significant contributions to the prosperity of Americans. 

Cyrus had a talent for agriculture and invention at an early 
age. When he was 15, he invented a Iightweight cradle for 
carting harvested grain. The mechanical reaper was actually 
a project on which his father, also an inventor, had given up. 
Cyrus used his father's incomplete mociel as a starting point. 
He sketched plans for a machine that would automatically cut, 
thresh, and bundle grain while being pulled through a field by 
horses. Within six weeks—before the 1831 harvest was over-
he had built, field-tested, remodeled, and successfully demon-
strated to the public the world's first mechanical reaper. 

Farmers were initially uninterested in the mechanical 
reaper, and for nine years there were virtually no sales, prob-
ably because farmers were reluctant to change what they knew. 
Undaunted, McCormick spent 10 years making improvements 
and was awarded bis first patent in 1834. He also utilized novel 
business practices, including lenient credit for purchases, 
written performance guarantees ("15 acres a day"), readily 
available replacement parts, and advertising to educate farming 

conimunities about the 
benefits of technologv. 

Cyrus MeCormick 
invented the 
mechanical reaper, 
which resulted in 
a revolutionary break- 
through in agriculture. 
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Henry Ford (1863-1947) 
Henry Ford did not invent the automobile.That honor 

goes to Karl Benz (1844-1929) of Germany. Ford gained 

fame, however, for his pioneering achievements in 

the automobile industry, and he held many paterits 

on automotive mechanisms. From boyhood he was 

interested in machinery, and after experimenting für 

several years in his spare time, he finished buildin his 
First automobile in 1893. Teri years later, he founded the 

Ford Motor Company. 
In 1908, the company began seiling Ford's Modei T for $850. 

Sturdy, reliable, and easy to operate, the Model T quickly bucame popular, 

and Ford soori fourid he was unable to meetthe demand for his cars. 

In 1913, Ford began using standardized parts and a moving assembly 

Iine in his factory. Now his employees built cars one piece at a time instead 

of one car at a time. Each worker could focus on doing one thing very weil, 
rather than being responsible for a number of tasks. Ford did not invent 
the assembly line, nor was he the first to use lt. He is generaily credited, 

however, with its general adoption for Iarge-scale manufacturing. 

Ford's innovations 

helped to raise the 

American standard of 
living The new assembly 	 ‚ 	' 

system produced cars 
quickly and efficiently—so 	 r - 

efficiently that the cost 
ofbutldingcarswas 	 5 .‚ 

to his customers arid 
in 1915 he dropped the 

price of the Model T to 	 . 

$290.That yea r, Ford sold 

the milliorith Model T. 
Henry Ford's adoption of the movrng assemb!y line 
transformed the automobile from an expensive 
luxury into a practical vehicle that working people 
could afford. 

NVENTING 	21 
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Jack Kilby invented the integrated circuit atTexas Instruments in 
1958. Composed of only a transistor and other components on 
a slice of germanium, Kilby's invention, 7/  by 1/16  inches in sizo, 
revolutionized the electronics industry and our lives. 

Jack Kilby (1923-2005) 
For one invention alone, Jack Kilby can be justly 
considered orte of the greatest electrical engi 
neers of all time. He invented the monolithic 

integrated circuit, or microchip, which made 
microprocessors possible, thereby allowing 
high-speed computing and cornmunications 
systems to becorne efficient, convenient, 
affordable, and used everywhere. 

After earning a Bachelor of Science degree in 
electrical engineering at the University of Illinois 
in 1947 and a Master of Science degree in electri-
cal engineering at the University of Wisconsin in 
1950, Kilby took a research position with Texas 
Instruments Inc. in Dallas, Texas. Within one 
year, Kilby had conceived and created a small, 
self-contained, monolithic integrated circuit in 

a single piece of semiconductor material about the size of a Im- 
gernail. At the first professional presentation of his invention at 
the Institute of Radio Engineers Show of 1959, Kilby's colleagues 
were both astonished and overjoyed—and a new generation of 
computers and microelectronics was born. 

22 	INVENTING 



KiJbvwet on i: develop the tirst ndustriaI. cornrnerciaL 
an ü4  rniitarv appEcahons for h is integrated circuiis—including the 
flrt pocket caicarcr the Pecketronc and ihe first Computer 
in which the megra:ed drcuit was used. Bv the mid-19Qs, the 
microchn formed the basis of modern microelectronics Without 
it. ne erscal ccmlniter.  fax rnachine. celi phene, sateihte tele-
vion. or an-, other computer or mass communcation sstem 
would eist- 

eadbod (consbuctien basel fe the first e eclvo.* hand. 
iatorfis a rcom. 

Cyrus McCo.k*, Keflry Ford, and Jack Kilby all s 
important problems wlth technological solutions.Th 
solutions signifca ntly impacted the quality of 11k 
standard of living, and nature of modern society. 

For bis inver.tion 

01 the intearated 

K :swas 

• 

 

W~rgemr 

ar 	dhed 

C5 Co asor, iCzibry  

had patenled 

more tha 

60 invenfions,  
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Inventions can help people 
live longer, be more 
comfortable, and lead marc 
productive lives. Für these and 
other reasons, it's easv to see that 
inventors are impartant members 

Can you brate an inventar in your communitvt Listen 
bebow are a few suggestions to heip vati. 

• Ask the reference librarian at vour bocal librarv. 

• Talk 10 an engineer or entrepreneur. 

• Call a local manufacturing business. 

• Use 	e.et (alwavs wit 	j :ant's perm:n Lr:). 

The nternet ran "bring the world" to you. lt is a too 1 in 
be ued appopriately to gain information whie avoidng 
dangersWebsites that will help you beate inventors i n 
your bocab community are listed in the resaurces secton. 
Before you send an email to an organiza'ron asking f  
informato", he eure yeti beva yeur acrent s permason 
to do so. 

Researching Patents 
One wa :o loca:e inventare living in your community is to 
research a patent. Inventare can legally protert their inventions, 
just as McCormick, Ford, and Kilbv dich by patenting them with 
the U.S. Patent and Trademark Office (USPTO). 



e the in':r:tor ehe "right es ex --'- 	others from 
makmg, selling, or using' the rnvention. Anvone wno tries Co 

The Scouts BSA benefit financially from someone else's patented invention, 

handbook and the St USeS ii without licensing lt from the patent owner, can be 
found guiltv 01 patent irifringement, and mas be required by 

Digital Technologv eaw to pav ehe inventor a rovalty, lost prafits, and maybe even 

ment badge punitive damages. 
Through Ehe U.S. Patent and Trademark Office, inventors 

pamphlet ran obtain legal protection for a periocl of urne in exdhange for 
tps 00 avolding sharing their ideas with Ehe public. In ehe United States, current 

patent laws generaliv grant proteciton lot 20 vears from the date 
g Ehe patent is filed with Ehe USPTO. 

One important purpose of the patent system is to 
help  inventors iustifv ehe effort and expense of making 
something that is new and useful. Sorne inventions, like new V pharmaceutical drugs, ran rost millions of dollars and take 
vears to develop, so the prospect of getting a patent that 
exciudes othens frorn rnaking and selliiig the drug offers an 
inrentive Ion companies es invest in the necessar 	research 
and developrnent 

Patents are explained in detail under 'intellectual 
Propertv. Patents, and Tradernarks," later in this pamphlet. 

FreePatentsOnhine.com  
This free search engine is fast and 

easy. (Check out some of the crazy 

patents.)To search for a patent that 

was granted to an inventor in your 

community, use the Quick Search 

tab and fill in the name ofyourcity 

and state. Be sure you have your 

parent's permission first. 
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Designing and bwtding pinewood derby cars involves solving 
many problems, but pinewood derby cars are not inventions 
because they are not unique solutions. 

. 

Scouts solve problems all the time. ff you sprain your ankle while 
hiking, your Scout patrol can make a crutch for you by using a 
tree branch. Three ropes, a few lashings, and wood supports 
become a bridge to cross over a bog. Remember the pinewood 
derby races from Cub Scouting Building a pinewood derby car 
was all about solving problems in order Co be ehe fastest 5-ounce 
car made from a block of pine with four nails for axles and plastic 
wheels. While pinewood derby cars are solutions, they are not 
inventions. Why? Because they are not unique solutions. 

Invention is at one end of the problem-solving spectrum: 
routine problern-solving is at the other end. As you move 
toward invention, you are moving away from predictable and 
specific solutions. By creatively thinking about a problem, you 
can find a unique solution. Sometimes, this creative thinking 
becomes breakthrough thinking (a Eureka! moment) when you 
connect the problem you are trying Co solve wih something 
from an unrelated area. 

ROUTINE AND 
I'REDICTALE 

CREA1]VE 
ANt UQUE 

The spectrum of problem-solving 
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John Fabel was an inventor whose creative thinking about a 
problem led to a breakthrough. John was trained as a geographer 
and designer. His work as an inventor involved environment, 
community, and design. As a child, he continually asked 
What ifquestions: What if 1 could rnake this werk better? 
What if 1 built this? 

Because of ehe way he looked at problems, he was able 
to see a connection between the suspension bridges he saw in 
New York City and the problem he was trying to solve. This 
thought process led him to design a backpack that would dis 
tribute weight evenly so that after long hours of cross-country 
skiing, ehe straps of his backpack wouldn't bruise his shoul-
ders. That is breakthrough thinking, sometimes referred to as a 
Eureka! moment. 

The EcoTrek" backpack that John Fabel invented does not 
rely on shoulder straps tu carry the lad. lt transfers much of ehe 
weight to the hips. When wearing it, your hips act like a tower on 
a suspension bridge, and the backpack is siniilar to the roadway. 
Like cables on the bridge, the triangular flap between the back- 
pack and the hip belt helps distribute the weight evenly. John 
filed for a patent on his backpack design in 1995, lt was granted 
in 1997. Initially, he manufactured and sold bis backpack directly 
to customers, but eventually he licensed the design Co Marmot, a 
maker of backpacks, tents, sleeping bags, and outdoor clothing. 

By creatively 

thinking about 

a problem, 

you can find a 

unique solution. 

Sometimes, this 

creative thinking 

becomes break 

through thinking 

when you connect 

the problem 

with something 

totaily unrelated. 



Inventor John Fabel 
was a Scout in western 
Massachusetts, as were his 
father and grandfather. 

Fabel's EcoTrek backpack does not rely on 
shoulder straps to carry the bad because it 
transfers much of the weight to the hips. 

The suspension bridge helped inspire 
John Fabel's invention. 
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Nate Ball using the 
ATLAS Powered 
Rope Ascender 
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Nate Ball had a passion for inventing long before he could define 
the word. He recalls that at age 2, he dug up the family garden to 
build, wreck, and rebuild mud dams and underground forts. In 
the fourth grade, he created a bottle rocket launcher that shot 
two-liter bottles of water 100 feet into the sky. This creation 

was followed in sixth grade by a hovercraft powered by 
a vacuum cleaner motor. 

By the eighth grade, he was attempting to build 
a Tesla coll in his parents' garage, making capaci 

tors out of glass bottles and aluminum foil. 1 saw 
Tesla coils on the internet shooting lightning," 
said Ball. "lt was the coolest thing Id ever seen, 
and 1 knew 1 had to build one." Amazingly, 
Ball did not touch a machine tool until he was 
in college. He credits limited resources during 
his early years with forming his ability to think 
unconventionally about problems and to come 
up with efficient solutions. 

In 2004, along with three other mechani- 
cal engineering students at the Massachusetts 

Institute of Technology, Ball founded Atlas Devices, 
LLC. The goal of the company was to clevelop and 

commercialize the ATLAS Powered Rope Ascendei 
which uses a rope-handling mechanism, conceived by Ball. 

This portable device can raise more than 250 pounds at 10 feet 
per second, giving rescuers, emergency personnel, and soldiers 
faster and more controllable climbing capabilities. The U.S. 
Army awarded funding for this invention. 

Ball is a coapplicant of six patents, two of which have been 
granted. His awards and achievements include the SAIC Award in 
the 2005 Soldier Design Competition, sponsored by the Institute 
for Soldier Nanotechnologies at the Massachusetts Institute of 
Technology, for bis team's ATLAS Powered Rope Ascender. He 
also won the Luis De Florez Design and Innovation Award in 2005 
for outstanding ingenuity and creativity from MIT's Department 
of Mechanical Engineering for an electric scooter. Nate Ball 
received bis undergraduate and graduate degrees in mechanical 
engineering from MIT. 
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Inspired bv his mother, a music teacher, and lr. 	her, an 
engineer, 8a11 enloys sharing his passion for science arid invenhon 
with others. He bar hosted ehe PBS series Design Sqwid, which 
aspires to excite middle-school stuclents about science and engi 
neering bv combining elements of reality television with fun 
and educadonal eneineering chailenges. 
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* 
nvenl 	Jate Ball demonstrates reverse rappelling over a 

using 	patented ATLAS Powered RopeAscender. , i.t.v.as 
awarded the $30,000 Lemelson-MIT Student Pnze in 2007 for 
his in itveess. 
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A Street-Legal Altplane 
Carl Dietrich eraces is r-.:est design innovations to bis 

childhood, building tree forts in bis backyard and elaborate 
spaceships irom FsherPrice Construx buildireg sees. He creduts 
his father's fascination with model planes as the Inspiration 
thae led to his passion for aeronautics and aerospace. Bv the 
urne Dietrich entered high school, bis inventive dnve had 
produced remote-controlled airplanes and de,-,i-ns for a 
hvdrogen-powered aircraft. 

Dietrich eamed bis undergraduate and graduate degrees from 
MIT includrng a Ph.D. in 2004 in aeronautics and astronautics. 
His doctoral work led to an effeciency improvernent design that 
he patented tor a desktopsize Penning Fusion Reactor, followeng 
a research intern-bin at Los Alamos National Lahoratory in 2002. 
Carl Dietrich creri:s this internship wich sparking bis initial curi- 
0511v about a dis::.:e network of reactors that could potentially 
replace the strained power grid of the Unieed Seates. 

in 1998. Dietrich cofourided the MIT Rocket Team. He holds 
a patent tor bis centrifugai Direct Iniection Engene—a low-cost, 
high-per 	rocket propuision engine. The CDIE operates 

a onntior e'" 	' pressurization system, which 
'v reduces its complexitv 

nd cost. 
He also invented the 

PickProd—a blast-safe demin-
ing pick tor safer removal of 

• 	ersonnel landmines in 
ronmenes with har,i-packed 

• a ‚ leke Afghanistan. He made 
e deciseon not to patent bis 

invention, so lt could be used 
by anyone in need. 

e best . tot hink of ar inve ntc is to think 
of a r1eeu," says iiwentor Cad &trk.. 
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7beTransi*ion'sfokbnivrmgs 	-4t -  :. ieinvent 	 -:•rentfcm 
allyirg c at 

1: : 06. Carl Dietrich and four MIT colleagues and fellow 
piiotsitnched a startup cornpanv calied Terrafugla to creare 
the Transition, a ersona air vehic!e wr PAVi concept. The 
Tratisition completed hs fiight test program in June 2009, lt will 
make use of the aations thousands of underuiilized public-
access airports bv praiding a practical transponation ahernative 
10 traveiers whose destinations are 100 to 500 miles awav. The 
Transition vehicle cart be driven an am- tvoe of suriaced road, 
requires 001V a Spar: pilots license to tiv. and o- 	es an pre- 
miurn unleaded asoline. According to Dietrich. irs not a fiving 
car: its a road-abie aircrafr. 

Carl Dietrich has faur patenis nending for the Transition, 
inciuding overall configurarion. deformable aerodvnamic 
humners, embedded iighis. license niate hokier, and an RFID 
radio frequencv !D I.,  system for rapid access to Iocal airports. 
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patents.google. com  
This site is easy to use, particularly if you afteady have 

the U.S. patent number. You can search patents from the 

U.S. Patent and Trademark Office, view the patent and 

accompanying images, and download patents, 

FreePatentsOnline 
The FreePatentsOnline website aflows users to easy 

search by the inventors geographical location. Searches 

also can be conducted chronologically bejinning with 

the most recent dates. To search, use the "ex pert" o  

"quick" functions.You will not he required to create a 

free account. 

tent 

U.S. Patent and 
Trademark Office 
The U.S. Patent and 
Trademark Office is the 
definitive site for all officia 
Patent and trademark 

The site informs the pubc 
about patents, trademarks, 

and intellectual prcperty law. 

Searching for patents on this 

powerful website is a more 

complicated process than 

searching an Google or 

FreePatentsOnlitie.  
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lt is hnportant Co be farniliar with the laws of the lJnited States that 
protece the property of inventors. The contributions of inventors 
result in a betier quality of life for others in our society, and those 
inventors have the riglit to eniov the financial benefits derived 
from their hard work and persistence in solving problems that Iead 
Co invention and innovation. 

Wbat Ils InteTTeciat Prooerty? 
'intellectual prop:: 	that includespatents 
(which protect s (which indicate a source 
of goods or services), 	I.':hch protect the works of 
authors and artists). and 	.. ...c:. (secret knowledge that is 
used in business). Because von cannot eec 
or taste a patent, trademark, copyright. 
or trade secret, these are often cal]ed 
'intangible." Nevertheless, such 
intangible things have vaiue in ehe 
same way that phvsical property, such 
as land, hauses, or cars, has value. 

Different government agencies 
have the lob of helping creative people 
estabhsh their rights to their inteliectual 
property. The U.S. Patent and Trademark 
Office, as ehe name implies, grants 
patents on inventions and registers 
tradeniarks. Copyrights can be registered 
in the Copyright Office, a part of the 
Librarv of Congress. 
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What Is a Patent? 
A patent pretects an invention b giving the inventor the right 
to stop ether people from making, using, er selhng the patented 
invention. The word potent means open, and that describes the 
"deal"—in return tor the patent, the inventor must be open 
about what bis er her invention is, so that society can benefit 
frorn the inventor's knewiedge. The inventer gives up secrecv 
and gets protectien tor a period of time. EveWene else gives up 
the abilitv to make, use, er seil the inventien during ehe patent 
term (peried of time, hut thev will knew,  about it and will be 
able es use that knewledge, perhaps cc make even hetter 
inventions in the future, 

lt someone else makes, uses, er seils the patented invention 
during ehe term of the patent witheut permission, he er she has 

fnfrtnged the patent. The owner of the patent can sue the infringer, 
asking a ceurt to issue an tnjunction ordering the infringer to stop 
the infringernent er asking ehe court to order the infringer to pay 
meney. A monetarv award can be either aetna! damages (the 
profits the patent owner might have made from selling the preduct 
er the profits the infringer has made from the infringernent) er 
punitit'e darnages (monev that punishes the infringer). 

There is ne such thing as a "worldwide patent." Each 
country has its ewn patent system, and each ceuntrv's patents are 
effective enly in the ceuntrv that issued ehe patent. A few regional 
patents cover a number ei ceuntries, such as the European Patent 
cenventien tor 27 Eurepean ceuntries, ARIPO and OAPI in 
Africa, and the Eurasian Patent in seme former Seviet countries. 
lnventers who want protectien in mere than ene ceuntry will 
need to ebtain a patent in each country er get a regional patent 
covering several countrie 

As mentioned hefoin 	art ei ehe United States gevern- 
mcm that is responsible for iratents Co inventors is the 
U.S. Patent and Trademark Office, a part of the Department 
ei cemmerce. The inventor tiles a patent application with the 
IJSPTO. The applicatien describes the inventien in detail complete 
enough that a person could build ehe inventien from the descrip-
tien. The application is reviewed bv a patent examiner, who will 
search earlier patents and patent applicatiens to see whether any -
one had alreadv invented the invention. lt the exaininer decides 
the invention is new, the patent is issued. Ii remains "alive" [er a 
term ei 20 years frorn the date the application was filed, as long 
as Ehe inventor pays ehe JJSPTO maintenance fees fern, eight, and 
12 yeaxs after the patent is issued, 



A design patent fot Robert 
Baden-Poweli s design of 
the Scout babge 
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Components of a Patent 
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Even at the very beginning of our country' 	 - 

history, the value of protecting intellectual 	 - 	 - 	 -. - 

property was recognized The first patent 	- - 	—: - - - - - 

in what is today the U S was issued long 

before we were a country. A Method of 

Making Scythes" was patented in 1646 by 

the Massachusetts Bay Colony. 	 - 

When the U S Constitution was written 	 - 

in 1787, the framers included a requirement in 

Article 1 to 'promote the progress of science 	 .•--" 

and useful arts by securing for inventors the 	- 

exclusive rinht  to  thir d,qrovpruq"Thp firct 

patent issued by the United States ofAmerica 

in 1790 is shown here. Protecting a method of making 

potash and peart ash for fertilizer, lt was examined by 

Thomas Jefferson and signed by George Washington. 

While that is the first U.S. patent, lt isn't "patent No. 1" Patents 

were not numbered untit 1836, when John Ruggies received patent 

No. 1 on "Traction WheeIs' More than 8 miHion patents have been 

issued since 1790. 

Thispatent. graotedtoinvtor Jathan 
SaH an Sept. t2009isLL&Fotent 
758.7i5 for tne Po.eredRopAsender 

d ?ortobe Ropo p 4ij~ffl Dewim 
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The basic parts of U.S. patent 7,581,715 are: 

A 	Patent 7,581,715 i Unique number issued by 

Number USPTO within each dass 01 
patents (utihty, design, plant) 

B Titte POWERED ROPE Technical tiUe of the invention 
ASCENDER AND 
PORTABLE ROPE 
PULLFNG DEVCE 

Cinventors Nathan Ball Four inventors are listed tor 

Timothy Fofonoff this invention, 
Bryan Schmid 
Daniel Walker 

(D 	Assignee [Atlas Devices, LLC The assignee is the owner of 

1 the patent. 

E 	Abstract Short, oneparagraph overview 
of the invention 

F 	Drawings 11 drawing sheets 
or figures 

Description A detailed The description should fully 
description of the disciose the technical details of 
invention begins the invention so that someone 
in column 3, line skilled and knowiedgeable could 
47, and ends in build or make lt. Patents do not 
column 9, line 51. have page numbers but rather 

column anti line numbers. 

Claims The 20 claims The claims set out exactly what 
begin in column 9, the patent protects. Claims are 
line 52, and end in like an outline, determining the 
column 12, line 10. "legal boundary" of the pat- 

ented invention. 
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Trademarks 
A trademark is something used to identify the source of a particular product 

or service.Trademarks originally came from the 'hallmarks" that early met-

alsmiths stamped into their work to show who had made the pieces and to 

guarantee the purity ofthe metal.Today, nearly anything that can distinguish 

one maker's goods or services from those of a competitor can be considered a 

trademark. Familiar examples include: 

• A word or name—"Exxon" for petroleum products, or "Eagle Scout" as an 

indication of rank in the Boy Scouts ofAmerica 

• A phrase or slogan— "Just Do IV' for sneakers (Nike), or "Prepared. For 

Life." for "promoting the interests of members of a youth development and 

community service organization" (the BSA) 

• A way of presenting a word—the striped IBM logo, orWalt Disney's 

signature on films 

• A symbol or drawing (logo)—the apple on Apple computers, or the Order 

of the Arrow arrow for sashes 

• A character—Mr. Peanut for nuts (Kraft), or the Energizer Bunny for batteries 

• A shape—the curved and ribbed Coca-Cola bottle 

• A distinctive building design—KFC's striped roof, or McDonald's 

Golden Arches 

Details of packagirig ("trade dress")—the square, 

textured, silver-foil wrapper on Klondike ice cream bars, 

or the red-and-white label on Campbell's soup cans 

In rare instances, things such as a sound, color, piece 

of music, and even a smell (in one case, for scented 

sewing thread) 
Placing a superscript "TM" () next to the mark teIls 

others that the owner is claiming trademark rights. If 

the owner of a mark registers it with the U.S. Patent artd 

Trademark Office, the owner of the mark may use the 

symbol ® to show that the trademark has been registered. 	e 

You may be familiar with trademarks from 
your Camping gear. For instance, the Coleman 	 The trademark is visible 
Company Inc. ofWichita, Kansas, owns this 	 on this lantem sold by the 
image for recreational sports equipment. 	 Coleman Company. 
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Requrernentsfor Patentabiiity 
ibu 	patent; .  

patent iaw 
trcneciahie—a macitine or pr 

me:hci ei duing sumetinug. er 
"cnpiaun e :nane:": h yen 
can descrihe ver invemicn weil 
eauuah that lt fan be budt irurn 
aur dec:ipticn ii vun cant 

explain how a wurktng rnude 
woulibehuil:.vouhaveani 

111 -ep>Zloll meeisz üle, r 	vmet 

The :hree maier requirernemt fur ;'a:ertabi1i;v are that the 
taventien must be norez , use'u, and 

Nuvei" means -.hat ne une has rreviuusiv patented :he 
inventlun, descibed tt in a puhlication, used lt rn public, or 
su.d lt. All ui these cunditiuns aiso app!v tu veur uwn actiuns 
more than one vear before von appiv for a patent. in uther 
wors. if veu eve: wanz patent protectiun. von have une vea: 
frcm vour first public disciusure to applv for a patent. 

"Useful" genera]v mearis the inventier would wurk tu du 
soniething—anvtlnilg at all. 	leng as veu can expialn what 
vour invemion dues, lt lt considered "useful, "Verv iew patent 
applications are reieczed on the grounds ei "nut useftll'— 
mostiv so-cailed "perpetua! mutlun" inventions u 	m r cheical 
compounds and gene seuuences with ito knewn ute. Ii von 
think von have ittvented surnerhing as apparen;iv impossible 
as a perpetual mution machine. :he Patent Office will expect 
ou tu p:ove it with a workin,g modei. 

"Not obvious" means the invennon must not be an obvious 
cumhinanon of things that are aireadv known. This is often 
hard tu define—everv inventien seerns obvious. after it hat 
been invented. The questlun is what the conibination Di 

known things would have taught a h otheuca -person 
having erdinarv ski!l in the art' hefure the invention was 
reated. That lt, vour inventien is deerned tu be "ubvious" 

ii a person witli "skill in the art" wuuld have thought tu 
canbine (ne prevtuusiv existing invennans tu result in veur 
ntvennon wnrtuu; rirst havtng seen vour patent apphcation. 

The techn ca 

ofomiation 

c'enta ned n 

:atereto'ten 

fO 1001 be lound 

anywhere eise. 
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StiL orher in:ertins are n': paer1et1 becaue thev are 
more vaivaNe h Zn.ne part o :heci uzept sec:et. For example. 

e ori ila or Cota C 	a 	1 	epr 	ace 	t P rveotors 
.Atia;ua pharrnacit John Pembencn had tatente 	de soda 
when 	de-eioped h 	‚ the 	woiM have been somelimes nake 

puh1ishe in he ised patem. Peben'n might have been able their inventions 
stp iTarer 	1 	ears :he :erm 	of patent proection at eva able wo-Gut - tne ime.. bnt aner rnaz ever:orie wu1d iave teen ae to rnate 

tdenjcal drink, patrting thom 

'ecause they 

eieve 	'a 
Jonas Salk (1914-1995) created the first polio vaccir - - 

one of the most important vaccines of the 20th 

century—and chose not to patent it. Polio is an infectioi t I more oeneflt 

viral disease that attacks nerve cells and sometimes the to soety,  anti 
central nervous system, causing paratysis, permanent 

pole tf it-s 
disability and deformity, and in some cases death. lt is 

estimated that Saik's decision not to patent the vaccine eeely evailable.  

cost hirn $7 billion in profits, but he was acclaimed as a -- 
international hero. 

Inventors As 	 ÄI 
Humanitarians 
Inventors may choose not to patent 
devices that can be of great help 
to people in need.This bicycle-

powered device, which was fleld 
tested inTanzania, shelis com 40 

times faster than by hanciThis 
frees people of manual labor and 
generates an income from the sale 
of excess com kemels. 

 



Nikola Tesla 	 4 
Nikola Tesla (1856-1943) was a Serbian inventor and 

a pioneer in electric power. An experienced elertrical 

engineer,Tesla immigrated to the United States in 1884 

to work for Thomas Edison in New York City. He soon 

left Edison to set up his own laboratories and companies 

to develop electrical devices, including his patented 

alternating current (AC) motor, now used worldwide in 

industry and household appliances. In 1888,Tesla designed the 

first practical system of generating and transmitting alternating current for 

electric power. AC beet out DC (direct current) to becorne the form in which 

electric power is delivered to businesses and residences today. 

Tesla also conducted experiments with radio waves arid wireless 

oDmmunications. He patented the basicsystem of radio in 1896, and his 

published schematic diagrarns described all the basic elements of the 

radio transmitter that was later used by Guglielrno Marconi. In 1898,Testa 

demonstrated a remote-controlled boat, which may have been the first such 

radio-controlled device ever exhibited to the public. 

Tesla's fondness for showmanship earned hirn a reputation as a 

kind of "rnad scientist' At his laboratory in Colorado Springs, Colorado, 

he conducted spectacular highvoItage experiments, producing artificial 

lightning wfth disdiarges in the millions of volts and arcs up to 135 feet long. 

His many inventions include 	- 	 - 

theTesla coil a transformer used 

to produce huge voltages of high 

frequericy alternating current. 

Circuits related to theTesla coil are 

still used in radio and television 

receivers At least 275 patents were 

issued toTesla in 26 countnes and 

he developed many other inventions 

that ware not patented. In )arge part, 

his inventions and discoveries form  11- 	‚ 
the basis tor rnuch of the modern 

Nkof Tesa sat cm , eacl-,ng in his 
worlds electricalty powered lifestyle. Coorado Sprinos aborstory s his 

ngnF, np transmftsr enerated 
nt1n.s f softs af eectrcityand 

produced lang, crackling arcs. 
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Famous Women Inventors 
Among the nventors whose ingenuity has heped to shape the modern 

wor'd are many warnen, some of thom farnaus and same reIatve1y 

unknown. LJsted here are a few women inventors and their invenhons. 

nventor 	Invention 	 Year 
Margaret Kr0ght 	Machne to produce flatbottorned paper hags 1871 

Mary Anderson 	Wndshed wpers 	 1903 

Roth Wakohed 	Chocoate chp cookies 

Patsy Sherrnan 	Scotchgard stain repetent 

Rette Nesmtth 	Lgud Paper7 correction fluid 	 1958 
G. a  ha m 

Stephane Kwoek 	Kevar, a synthehe material used 	 1971 

n butetproof vests 

SaPy Fox 	 Machine-spnnabe naturaty 	 1989 

c&ored canon 
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Inventing Cioser to Home 
Each time you go camping, you take camping gear to keep you 
dry, heip you prepare food, and find your way on hikes and 
watercraft trips. The products you rely on represent years of 
research, development, refinement, and input from numerous 
inventors. Many of these items are either patented or patent 
pending—meaning a patent application has been filed with the 
U.S. Patent and Trademark Office and is being processed. Below 
are examples of a few common camping items and their U.S. 
patent numbers. 

Think inventively 

Camping stove 	U.S, Patent No. 5423308; abouthowto 
patented in 1995 

makeyour 
Tent wth screen porch 	U.S. Patent No. D418572; 

patented in 2000 camping equip- 
Disposable rain poncho 	U.S. Patent Na. 3665518; mentmoreusefuL 

patented in 1972 
Tent with 	 U.S. Patent Na. 6499497; Whatprobems 
retractahle fly 	patented in 2002 do you have with 

When you prepare for a camping trip, rio you corrsider the your equipment? 

environmental conditions where you will be spending the nighe? Can you think of 
What is the weather forecast? What da Scouts who have previ- 

any soutions? ously camped there recommend? Can you use gear made of 
particular material without harming the plants and animals While this might 
that live nearby? Can you purchase environmentally friendly be routine 
equipment to protect our planet? 

The Scouting outdoor ethics are held in the highest problemsoMng, 
regard. This means that, whenever possible, you and other it is an 
Scouts should make every effort to minimize the envirom 
mental impact of your actions and the gear von use. As you excellent way 
make these considerations, you can think inventively to devise to start inventing. 
solutions to your problems—not least of which are issues con- 
cerning outdoor gear.  
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How wouid 
you improve 
a mess kit? 

How Would You Improve 
on These Items? 

Mess Kit. As commonly used 

Camping products, mess kits are 

subjected to heavy use and a 
variety of environmental conditions. 
if your mess kit shows signs of 

rust or bends easily, you might 
suggest that the manufaCturer 

V consider using different materials 

in its constructiofl. When buying a 

mess kit, it is important to consider 

the material from which it is made. For 

example, if you camp in areas prone to extreme 
temperatures or heavy precipitation, you need gear that 

can withstand the conditions. Do you have suggestions 

for improving the durability of your mess kit? Do you 
have other suggestions for its improvement? 

Collapsible Cup. Folding cups and collapsible mugs 
take up linie space in a backpack, but they can be 

prone to collapsing at the wrong time—when they're 

full of liquid. Can you suggest improvements for 
stability? Might a different material be more durable? 
Might a different 
material provide better 

insulation for hot or 	 / 

cold drinks?Wouid a 	/ 

handle make the CU 

more functional? 

How would you improve 
a collapsible cup? 
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ve::.v 3'OE mcente: 	vt 	r. zeai . Te f;v;tg tx 
:a:i 	s'a 	des L'r maing r 	 vc -  :;p: 

huptm in 
C  rrent Usefulness Masiwtt L1y and 	lmproving Funetic n 

Popane Lantsm 	s cd for lighting Different sizes iceds a sitch to 
c Ire camp ares needed: could usc :jrn an light, 

transport case. Needs to be adjust 
abhe tor different 
light intenstv. 

Needs to hang 
more easily. 

FiasMight 	 Used when Choice of colors and Needs to be 
.camping at night sizes woud waterproof, 
tor making trips to be weicome. Coud be brighter 
tents. cabins, with LEDs. 
or bathrooms. 

Provde extra batte - 

pack and bubs 
1 with purchase. 

Leathennan t a screw A selecton of Adifon& features 
Multi-Tool 	 jer, can opener colors for easy wou d be fire t 

1 53w. identification woutd d ighter or ma 	- 

be ben&icia, sium stic. 

Add graohics Pen penci war 
customize with be useful 
name Flashlight with 

tcos woud 
be use'uL 

Hat pot fifter 

V'rp 	rw'r 

Hikng Shoes 	usee torwalk 
and hiking on 
varyrng types 
of terrain. 

Different graphics 	Make boots 
an shoes, maybe iireproof. 
camouflage. 	Cover with material 

that does not 

Scouts fromTroop 4 in Brillion, 

Wisconsin, thought the functionaIit 

of a Leatherman multi-tool could be 
improved by adding a hot pot lifter 

flre starter. 
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The Leatherman Multi-Tool Storv 
A Scout knife was not the right tool to fi 	 • 	 ........ 

dreamed up in 1975 byTim Leatherman 

only a pocketknife. Five years later. he v 	 .. 
tor a pocket multiple tool. His idea b 	. .. 	. ................ 
order companies otfered his muIti-ti,. 

Tim is an inventar, engineer, and entrepreneui 
degree in mechanical engineering, he bund work as a 

a helicopter mechanic. and in other fields. After he 

tool, he made models out of cardboard. Then his 
brother-in-law taught hirn how to work metai 
Tim eventuafly built a steel prototype ob the 	 . . 
multi-tool in his garage.  

Tim's road to success was neither 	 .• 
quick nor easy, hut he didn't give up. 

Today, the LeathermanTool Group 	 . .•• 	.. .. 

employs more than 400 people 	 - 

and makes more than a million 	 ' 	•' 	.- ele  
tools a year. Leatherman tools are 	 : 

sold in more than 80 countries.  
There are 46 Leatherman tools for 	 . 	.. 
activities ranging from bicycling to 

camping, fishing 10 gardening, and 	 . 	r- 

even Scouting. 	 .- 	- 

Aneartyphoto ofTim Lethermnwcrkirig 
bisgara,qeshop>li.a6wasaLi.laScoutandacam 
in the Order of theAaowfminop 811 Ii 
Pot1and, Oregon 
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A Taboratery 
ot enqneezing 
iotebook IS as 
im. p od.d today 

lt was when 
Jack Kby 
v.as mcenung 
bis  
die micbip 

tsii.wa!TT1r.r 
is rnxrtam o keev,  a xe5ok ol vcur ideas. 

a prchIn tat reeis o 5e cved. wrle dc'wr. 'Vu: ar 
cirious aboii; Wha higs vou When vcu me azs ste 
:hlrg tha: ±oes:'t wc:k he wav i sho. wi:e dw: wars : 
mmike i: 'ette: Keep an Idea- 	hke :he one :e 
BriIilcn. Wisconsim useJ ix the 	roved Leatherman 
1oL i vu ieve the hahi of recxding vour ideas. yo wi 
never be a abss ix a gxd rrbIem w werk rn soving. 

Az; vrec':d how vau wotid she a probem. 
move :crwaru ::om an idea io scmethmg 

America Invents Act: First to File 
Any inventor who hasn't heard the phrase first to file 

should take note. In the past, inventorship was based on 

the flrst to invent'Today, the America lnvents Act gives 

priorityto those who are the first to file «  a patent. Even 

if you kept a notebook and could prove you came up with 

an idea first if someone eise fited an application with the 

U.S. Patent and Trademark office before you with few 

exceptions, you will be out of luck. 

This change took effect in March 2013 to help inventors 

bring their creations to market sooner, among other 

outcomes. First to flle also allows American inventors to 

protect their intellectual property abroad by making the 

patent process more efflcient predictable, and in line with 

the naterit laws ofthe international community. 



Since a notebook is a permanent record of your ideas, some 
thought should go into the form of your entries. Your notebook 
binding ideally should be sewn and not spiral bound, prevent-
ing pages from being easily torn out. Inexpensive composition 
books have sewn bindings, as do more expensive laboratory or 
engineering notebooks, available at office supply stores. Since 
drawings will be part of your record, grid paper is preferable to 
lined paper. 

You often learn from your mistakes, so don't try to hide 
them. Mistakes may be valuahle when you look back at 
your work. 

Number and date each pdge of your notebook. Be sure 
to list dates chronologically and do not skip pages. After you 
have recorded your ideas and findings, add a suitable title to 
each page. Supplement your entries with hand sketches. If you 
add something printed to your notebook, tape it in securely. 
Handwriting should be neat and legible. All entries should be 
written with a pen, not a pencil. If you make a mistake, cross 
it out with a single line and add a note about what the error 
was. You cannot erase because you are using a pen. Don't use 
correction fluid. 

lt is important to have the bottom of each page 
in your notebook witnessed, signed, and dated 
by someone who understands what you are 
describing. Your Inventing merit badge 
counselor, science teacher, or perhaps an 
engineer are appropriate witnesses of 
your work. There are rules concerning 
the notebook as a permanent record for 
obtaining future intellectual property 
rights. So, early in your inventing career, 
get into the habit of keeping a notebook. 

lt is important to sign and date the bottom of 	 - 
each page in your engineering notebook. Have 
your ideas witnessed by your Inventing merit badge 
counselor or someone who understands your work. 
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T - j IN\ 	]NG I'ROCI S\ 

There am so many possibilities tor inventions that weil salve 
problems anti improve human existence. But if someone asks 
you to invent ' right now," vom mmd might verv weil draw a 
blank. In the rnventing process, gather information, think about 
how to solve a problem, and narrow your focus. Here am a few 

Co heip y: get started. 

W h v t to Invent 
:cbri easier when it involves iteros you use fre 

quentiv. o 	:ities vou like to do or in which you have garned 
expertise. For example, vou might like Co ride horses. Have vou 
noticed a problem in connection with your horseback riding 
experience? What about playeng video garnes? Brushing your 
eeeth? Would von like a better fire starter on carnpouts? Have 
vou ever talked to vour grandfather about bis pocketknife 
options when he was a kid? Rernember, Tim Leathermaifs idea 
tor die multi-tool occurred when bis Scout knife would not do 
ehe trick to keep bis old Fiat running. 

I3ow much mors useful isthe Leathemian 	Thjsisthe S a. knifethatthe New 
SuperTaol compared to a knife t h at was 	York Knife Company made in 1911. 
availaWe to Scouts in 19117 

nrnY4 



As you ponder possihle inventions, 
use the activities vou enjov to think 
of spin-off ideas. Für exaniple, if 
vou are a horsehack rider. irnagine 
how the experience of riding a horse 
could be improved. \Vhat about the 

care of horses when thev are not bang 
ridden? What ahout feeding, groonling, 

or training horses? \\'hat couid you invent 
hat might he useful in these sprn-off areas? 

Perhaps vour horse-care ideas might Spin off 
jitO pci care of other tvpes of aninials. if vou have 

:)et, wouidn't it he heipful if rou didnt have to feed 
and water rour pet everv dav? \bu could invent nev wars of 

caring für vour pet while vou are avav für 

Merit Badge Design 
Illustrator and artist Nick 

Dragotta developed the 

concept behind the lnventinQ 

merit badge logo, which 
AN features a Stone Age—wheel. 	5i. 	

VMI 

But who invented the wheel, 

and why was it invented? 

Much of the early history of 
the wheel is not known because lt was invented such a 

tong time ago, in 5000 B.C. by ancient Mesopotamians. 

The wheel may be the very first technologicat invention. 

The earliest wheel was most likely for a potter's wheel. 

The technology of wheeled travel was invented around 

3500 8.C., about the same time as the domestication of 

the horse. 
The wheel represents how something so basic and 

intuitively simple can have a profound effect on the 

history of humankind. What will Scouts invent, and 

what impact will their inventions have on the history 

of humankind? 
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List Your Ideas 
As you think about possible inventions, list ideas in your invention note 

book.Your list might hegin Yke this: 

1. Toothhrush that does not need toothpaste squeezed onto it 

2. Portable toolbox/stool with handle and storage space for brushes and 

equipment used to groom my horse 

3. A water bottle that doesn't need to be held when filtering water inta ii 

4. Bicycle tires that never go fiat 

5. Self-cleaning fish tank 

Once you have Iisted your ideas, discuss them with your 
parent, merit badge counselor, Scout patrol, and friends, and 
select your three favorite ideas. Think about how you would 
turn these ideas into inventions. Identify the ONE idea that 
would be fun and feasible to work on. 

NYES1tGATL 

NPUT FROM 	CONCEPTUALiZE 
USERS 

ttUILP 

lnventing is a cycle; it is not a step-hy-step process. 

Throughout the cycle, inventors get input from users er 

potential customers of the product they are inventing. 
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Scouts diseussing ideas for water bottles and attachment devices at San Juan High 
School in Blanding, Utah. 

nvestigate 
Remember that you will not be the oniy user of your invention. 
The most successful inventions affect tens, hundreds, or thou-
sands of people. Think about how many people use water 
bottles: school children, athietes, campers, and hikers. Some 
water bottles are disposable. Some are easy to hold. Still others 
may be insulated. 

What if the water bottle had been designed to be useful only 
to the person who invented it? Its usefulness would be severely 
limited. Your invention should be appealing and desired by a 
broad range of people. Ask potential users of your idea what they 
think would be important in your invention, and include more 
ideas than just your own. The people you interview should know 
something about the idea, be interested in it, and currently use 
something similar. If you want to design a new water bottle for 
hiking, talk to Scouts, hikers, backpackers, park service workers, 
sporting goods store employees, and professionals who use water 
bottles in their work. Ask questions like: 
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THE INVENTING PROCESE 

• When do you use a water bottle? 

• How often do you use a water bottle? 

• What kind of water bottle do you use? Why? 

• If you could change something about your water bottle, what 
would it be? 

• What kinds of negative experiences have you had when using 
a water bottle? 

Record the answers in your invention notebook. 

Conceptualize 
After you gather information from users, conceptualize your 
ideas on paper, both in words and with sketches. Describe your 
idea so that those assisting you could build a model from your 
notes. Do not worry if you cannot draw as weil as you wouid 
like. You will improve with practice. 

Continuing with the example of the water bottie idea, one 
of the chalienges backpackers face is trying to hold a water 
bottle while pumping fresh water, standing in a running river. 
Come up with performance criteria about what you want your 
invention to do. This is the beginning of your invention state-
ment. An example of an eariy invention statement might read 
like this: 

1 am irnientirtg a clip that will slip around the neck 
just under the Lid of a water bottle and attach to 
a belt, tvaistband, or backpack, lt will attach 
easily and firmly but can be removed 
with minimal effort. The clip 
will never fall off the bottle, 
making it possible for 
one person to easily 
refill a water bottle 
through a filter device 
in a stream or river. 

X b--1  

Water bottle clip in 2D CAD. Drawings in 2D 
CAD are usualiy printed and show the image 
as a 3-view drawing. 
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As you begin work on your invention, you will develop 

Water bottle 	specifications based on what you and other users want. Record 
clip in 3D CAD. 	the specifications in your notebook. Add quantifiable terms to 
Today, almost 	define your specifications. Use the invention statement to guide 
all drawings 	your development work. Modify the statement as you move 
are done in 3D 
as models 	

through the invention process, as needed. 
Although you don't have to be an artist, the drawing for 

an invention represents a critical piece of its description. Once 
you do your best sketch, have someone review it to determine 

whether you have visually and clearly communicated 
' 	 your invention. 

Professional inventors use specific drawing tech- 
niques to communicate exactly what they want to build. 
These techniques follow critical guidelines regarding 

‚ 	 where things are and how to build them. This work, 
previously done by hand with pencil and drawing tools 
on drafting tables, has been done since the early 1980s 

in 2D (two dimensions) on the computer or through 
powerful compnter-aided design (CAD) software. 

The old way to create a drawing was to simply draw 
each view separately on a single page in Front, Top, and 

Side views. If a change was needed, it was timeconsuming to 
redraw each view. 

Today, when a 3D model 
is created, lt can be changed 
in one drawing, the model, 
and printed out in three 
views. l he new process is 
called parametric mod ding. 

A 3D model of 	 There is software available 
a robotic arm 	 . - 	 '. 	 to heip you learn more about 

parametric modeling and how to 
use lt. However, for this merit badge, 

all yoni need is your notebook and a pencil. If you have never 
been exposed to technical drawing, you may want to earn the 
Drafting merit badge along with the lnventing merit badge. 
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Information on obtaining free access to SoiidWorks®  3D C- ) 

available in the resources section of this pamphlet. Enjov 
with lt Havefun. Usethetutorlais. However, be preparo 
time leaming it weil enough to buiid an invention fron, 

Build a Model 

Fr :a:v. the mode! i o. 

ea35e par of ihe hvea:ing 

crlrkal :ep. Buding a modei g:ve vau :i• 

chance in exer cm inexpenvev 

o vau 	fmeZme vati: con 

P: asual!v 5ein h; buldi 

ca!e mc'des af new thhigs like !'eats. -ve 

or &planes hat are expemive to meire 

Invenror Ca: Die:rich did ben bv b 

ing his road-abie 	 ran at fuli i:a!e. 

Since a new aipane takes vears to 

and cos:s :uiiOns oi doflars, ab-, of tim 

spen: making modeLs evervshmg fcm 

oddv and instrimien: panel zo :he alleran 

landing gear. Bi.-  making models, inven:o 

ca:i :eine design and mechanica! issues and 

correot mistakes arid marke improvements 

before buidng :he final produc:. 

Model cmi be made from a varietv f 

rna:erials: Cav. carboard, wood. fabric, LEGOx 

hock-s. mcmi canduit. amt PVC ptae all mc 

usetil materials. Check am :he trash 
- 

SR-T ackbi,zlmode' 

Amodeithataccurateiyreflectsthedimensions - t  

enlarged size is caiied a scale modei For more information 
the Drafting merit badge pamphlet. 
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List Parts and Materials 
When a model is complete and you are satisfied with 

the design, generate a list of the parts and types of 

materials for the actual invention. These lists will help 

you get an idea of how much it might cost to build 

the invention. 

Parts List forWater Bottle Clip 

Top ring 	Ultrahigh MolecularWeight Polyethylene 
(UHMW PE 

Dimensions 	Outside diameter, 2.4"; inside diameter, 2.2"; 
thckness, 0.125" 

Base 	UHMWPE 
Outside dmeter, 2.4"l thickness, 0.125" 

Back 	 Type 2024-T52 aluminum aHoy 
Thckness, 0.10'; width, 0.75"; height, 5.0" 
To be stamped in shape shown an drawing 

Clip 	 Type 2024-T52 auminum alloy 
Thickness, 0.10"; width, 0.50"; Iength, 2.0" 
To be stamped in shape shown on drawing 

Netting 	5'16 plastic mesh; 1000/250 denier polyester 
Weight, 5.50 ounces per square yard 
Width, 5.0" iength, 6.5" 
Ta Na thermally fused to top ring ana hase 

Rnjets 	7&uminum 
Diameter, 0.125"; length, 0.25" 
3 rivets at top ring; 4 rivets at base 

Test in the Field 
The next step of the invention process is getting the best work-
ing model of your idea into the hands of potential users. Share 
your invention statement and model with users. This is called 
field-testing. Ask users tor likes and dislikes about your model. 
Write those comments in your notebook and analyze them to 
see if you agree. Make a ]ist of the things you would like to 
change when you build your next mode!. 

Getting input 

from users 

is important 

However, lt you 

do not have 

accessto users 

ofyour inventlon, 

share your model 

and invention 

statement with 

your Inventing 

meritbadge 

counselor, and 

ask tor feedback. 
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Meeting Personal Needs 
Gihan Arnarasiriwardena, an Eagle Scout frorn Troop 504, Great 
Trails Council (now the Western Massachusetts Council), was 
inspired to invent a piece of lawn care equiprnent that didn't 
exist. From fifth grade through high school, Gihan had a srnall 
business taking care of lawns in his neighborhood. He saw that 
he could save time and earn more rnoney by doing two Iawn 
rnaintenance chores sirnultaneously—rnowing and trimming. 
With parts given to hirn by a local Iawn mower repair shop, 
Gihan added a trimmer assernbly to a push mower. 

Always interested in building tree forts or sirnply creating 
things with Erector®  construction sets, Gihan learned to work 
with his hands so he could turn his ideas into reality. After 
Scouting carnpouts, Gihan began to see the need for low-cost, 
highperforrnance outdoor gear. Prior to a trip to the Philmont 
Scout Ranch, he spent time with his patrol looking at rnaterials 
and designs for outdoor gear at outfitter stores. Eventually, Gihan 
and two fellow Scouts were so dissatisfied with the performance 
gear that was on the market that they set out to design their own. 

An early prototype was a waterproof fleece vest. Through 
trial and error, Gihan came up with a vest design that rnet his 
needs. Materials selection for the vest's inner Iayer took hirn frorn 
plastic trash bags to DuPont" Tyvek ®, a lightweight waterproof 
and breathable barrier, popular in the construction industry. 
The inner Iayer is therrnally larninated to two layers of Polartec® 
fleece. Gihan would use scraps of Tyvek frorn construction sites or 
shipping envelopes made of Tyvek when sewing his prototypes. 
Remember, inventors are resourcefuL 
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Today, Gihan continues to invent. He has interned with a 
sports engineering company to develop personalized racing shoes 
using rapid prototyping techniques. He continues to develop 
his own performance apparel and equipment line, Ascendure 
Mountain Technologies, for climbers and backpackers. An 
engineer at heart, and with an appreciation for aesthetics, 1 
love to develop new, innovative solutions that fuse technology 
and design." He attends MIT and is studying chemical/ 
bio1occI engineering. 

Developing a ciassic vest meant that Gihan had to learri 
some new things, like how to sew. While his favorite 
tool is an MIG welder, the tool that he uses most often 
is a sewing machine. He learned how to weld and how 
to sew at his high school. For sewing, he took a dass in 
ciothing and textiles. 

How did Gihan 
Amarasiriwardena 
decide to major in 
chemical engineering? 
"Scouting has had 

- a huge role in guid- 
ing me toward my 
career goals. In fact, 
1 first learned about 
chemical engineering 
through the Personal 

Management merit 

• 	 . 	
. badge. One of our 

- 	

-. objectives was to 
learn about careers 

-. 

 

that may be of interest 
Inventor Gii - i Arnarasiriwardeiia to us. 1 found that 
Eagte Scout 

with chemical en 
neering, which is riow my major. 1 could learn how 
to solve Problems and combine my Passion for 
innovation and business" 
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Feedback Is Key 
lt is important to get feedback on your idea while it is in 

development. By showing the intended user or poten- 

tial customer models of yeur invention at the beginning 

of the design phase, their feedback will heip you make 

improvements that will allow you to meet the needs of 

the user.Then, once you have a prototype, you will be 

able to seek feedback from users. 

Writing down user feedback in your notebook is 

important.You may want to revisit what they have to 

say as you move forward with turning your idea into 

an invention. 

Aprototypeis 
Models to Rapid Prototyping 

a functonrng 
Eventually, you will end up with a prototype that is very dose to 

model of a a finished invention. Inventors, engineers, and product design 
design, 000cept, ers use rapid prototyping to make the final design as quickly as 

possible. Prototypes may be scaled down in size but they are 
or invention. working models. This aliows for a realwor1d check of the prod- 

uct's functionality before costly manufacturing. 

Removing ehe smoke stack for a toy erain from a 3D pnnter 
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A echnoiogv hat helps inventors. engineer, and produc 
deigner with :apk prcnovping is 3D 	A 30 printer 
will make a phvsica model from a 3D CAD design. A 3D printer 
works much ike an inkiet prinler. Instead of iaving down iust 
me layer of mk on a piece of papel, though. a 3D printe: lavs 

down thin laver upon thin laver of mazerial to build up a phvsica 
p:ccotype. Since 3D prinring is now more a fordabie. high schonis 
in vour comm.rnitv wnh pre-enineering er techni 	ation 
'xugams mav have one. 

Joshua and Jonathan Marino am playing dess 
board and the pieces were all printed on a 3C 
using ABS plasticThe plastic starts out in a c 
looks like grass trimmer line. No color is adde 
the material is ordered by 
color.The pastic is abc 
diarneter when in the c 
The 3D printer feec 
plastic into the 

wil-t 
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Building the Prototype 
Taking an invention from an idea to a working prototype is a 
challenging project and can be a lot of work. You may want to 
consider putting together a team to joinlly conceptualize, design, Lemelson-MIT 
and build an invention. A team is similar to a patrol in Scouts InvenTeamsare 
BSA where many hands make hght work. 

teams of students, 

Most inventions are developed by groups of people teachers,and 
who all have strengths to bring to the team. Look at mentorswho 
U.S. Patent 7,581,715 for the Powered Rope Ascender 
and Portable Rope Pulling Device. Besides Nathan Ball, worktogetherto 

there are three other inventors isted:Timothy Fofonoff, identify real-world 
Bryan Schmid, and Daniel Walker. problems and 

Teenagers can form teams that focus on invention. A then find inven- 

Lemelson-MIT InvenTeam from San Juan High Schonl in tive, technological 
B!anding, Utah, invented a power-assisted litter device for search 

solutions to these and rescue. A volunteer search and rescue team member intro- 
duced the problem of backcountry rescues to a group of students problems. Eight 
in a pre-engineering dass at the high schoo!. After working 

members ofthe 
together on a solution, the team defmed its invention in this way: 

PAL (Power-Assisted Litter) is a single-wheeled, motor- InvenTeam from 
ized, portable, power-assist device. lt is attacliable San Juan 
to the majority of types and brands of current rescue 
litters and is to be used by rescue teams in a variety High School 
of terrains and rescue situations aro und the globe. are Scouts. 
An electric motor and a gas engine will be available 
for mine and backcountry rescues. PAL will reduce 
rescuer fatigue by 30 percent and impmve rescue speed 
by 15 to 30 percent in both mine and backcoirntry 
settings, and will reduce th.e number of people needed 
by 50 percent for backcountry rescues. 

INVENTING 	71 



Rul DiNG 1111 IR -: 	 - --- 

Wi l 

The first thing the young inventors at San Juan High School 
did was investigate the problem by participating in a mock 
search and rescue expedition with members of their county's 
search and rescue team. They asked questions about the rescue 
process and tested current technologies. They learned from 
users the limitations and strengths of existing equipment. 

Based on interviews with potential users—search and 
rescue team members—they began to conceptualize and list 
specifications, or basic things, that the PAL would have to do. 
This included the speed required, steepness of the hill it could 
climb, the weight of the person it could carry, how much it 
should weigh, and how durable it would be. Many times, the 
specifications changed, based on feedback from intended users. 
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The expedition was videotaped and viewed 1w team mcm- 
bers. Evervone taiked about their experiences and whai thev 
learned bem the countv search team members. The research 
was documemed, specifications were written, and Sketches, 
were drawn. CAD models were designed. 

In order to prove that the concept wauld work, a simple 
model was made combining the best ideas 
fror 7he kek1ies BuJd ng begnn oe 
themodel was created. Aworkingprota- 
type was built using thin-walield tubing 
called conduit for a frame: the front wheel 
was fashioned frorn an o!d tricvcle; and a 	 - 
12-volthanerv was hookedtoanelectric 	 / 
motor with a simple chair, drive. Field T 
testing with users indicared necessar 
design changec 

Since building the initial prototvpe, 
three marc have been designed. built,  
and fieldtested. Marc ihan 30 search and 	A 21 drawing of second IL prototyr 
rescuers nave testeci one er marc o; 
r'rototvpes 

 
and 	useful feedhack. 

Manv things have changed since the original mode!, induding 
ihe use of a smaller. lighter wheel; heavier-duff: iotors; ir.::e 
efficient batteries: hvdraulic 
disk brakes: and a new beil 
drive. The eleciranic circuitrv 
is being redesigned ta give it 
variable-speed capabilitv, and a 
future mine rescue version of W 
is being considere 

This3Dmodeioftheseco-t 
created usMg SolidWorks 3D CAJ  

Scouts can eam merit badges that require tooIsThe Automoti 
Maintenance, Farm Mechanics, Home Repairs, Leatherwork, and 
Pioneering merit badges all require Scouts to use a variety oftoots. 
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Building an Invention RequresToos 
Y:u cannet N:d an in entn a ; 	ng j:c::[vpe ;v:thn 

Yu nav ned fini to ani ieann lic,wa±e iem 
de 	rnnenz Pe:-na 	licp :r sh:: aa 

xI an be a :eour. The irana  

ae n: huid ea. 0: a ocaI igIi 	'zdI 

nave ccacna 	:hna ':oga:rs aferng aze:-cz:I 
nIng, and im:ner e hnen 	In ::m na±ne 

&:hneav, eenc and  

an ren 	'cae :ec:rces 

Students at Brillion High School in Brillion, Wisconsin, 

are lucky enough to have a modern shop equipped to 

the hitt.This 10,000-square-foot facility includes 

a large four-piex processing lab for wood, 

metal, plastics, and composites, a 

state-of-the-art design room with 

computers, computer-numerical 

controfled machine tools, electron- 

ics, robotics equipment, and a 

50-Student lecture area.The 

-- center aliows students to work 

on larger, more complex activi-

ties and on integrated projects 

with other disciplines, such as 

mathematics and science. 

j' The Design Room of the Brillion High 
Scho AriensTechnogy Center  

A,iens Company Foundation funded 
the construction of the $1.5 million 

1chnoog, and Engnaenng Education 
Center fot students in BrUhon Wisconsin. 
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Safety Equipment 
Witii a chest of basic tools, a bench, and a few power 
tools, you have a workshop, No shop is complete, 
however, without safety equipment, no matter how 
basic or how Few ones tools may be. 

• Safety glasses 	• Goggies 

• Hearing protection 	• Dust mask 

• Fire extinguisher 
	

Gloves 

imm, M, 

Safety With Tools 
Scouts should always take appropriate safety precautions when 
using tools. Use eye and ear protection; have a fire extinguisher 
nearby; and do not work with tools without responsible adult 
supervision. You may have tools at home or have someone 
associated with your troop who can heip you properly and 
safely learn the use of power tools. 

For more information about safety with tools and build-
ing materials, see ehe Composite Materials, Home Repairs, and 
Joodwork merit badge pamphlets. 



L 	 F'I 

ri 	rl\flJJ 

Tools for Building 
As an inventar, you may even-
tually want to have your own 
tools. When purchasing tools, 
buy the best quality you can 
afford. Inexpensive screwdriv-
ers are often made with saft 
metal edges that bend or 
break under stress. Besides 
being difficult to work with, 
they can be unsafe. Tool 
expert and professional engi-
neer William Gurstelle 
suggests the following must-
have tools and equipment. 

• Hacksaw (for cutting same- 
thing harder than wand) 

• Handsaw (for 
cutting wand) 

• Linear measuring gear 
(tape measure, protractor, 
combination square) 

• Socket and wrench set 
(English and metric sockets, 
Allen wrenches) 

• Pliers (standard, needle-
nase, locking) 

• Hammers (claw hammer 
and rubber mallet) 

• Digital multimeter for 
electronics prajects 

• Screwdrivers (assartment of 
Phillips/cross-headed and 
plain/fiatheaded) 

• Scale 

• Electric drill, cordiess 
ar corded 

• Files and brushes (fiat and 
round files, wire brushes) 

• Cutters (scissors, wire 
cutter, utility knife) 

• Mixing and volume 
measuring equipment 

HOWTOONS: The Possibilities Are Endlessi 
offers the "Anatomy of aTool Bucket." 
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PowerToos Beyond the DiU 
When vou have buift a basic tool k--t, vou mav decide to add a 
workbench and a few more usefui nower 10015 

• Diili press 	 Grinder 
• 	t-off 

Generai Supplies 
To complete vour workshop. add a iew general supplles to make 
vour building easier. Remember rhat Kenner Griswold buih his 
Trash to Treasure invention with verv basic tools and hott glue. 

• Tapes (masking. duct. clear adhesive) 
• Adhesives Whir 	woodgluei 
• Twneandties 

• Sandpaper for metal and wood of vnrio 
• Markers penci1s and permanent marke 

While this is a compere list of tools. vou can get 
started wirh lust a few tools oi vour own in a u ,-,et-.-  
buckeL Check out local garage sales. Your bucker need 
not be new, hut sturdv and large enoub in carrv vour 
toojs 	ie5 
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Inventing need not be a "lone" process. Because we are often 
inspired by others, getting together with like-minded inventors 
can prove both enjoyable and useful as you work toward your 
inventing goals. 

Ii aVLTik ET1 I1v4 TZI!41lI1 iIt[flf 

While you can experience the fun of inventing in your community 
as an independent inventor like Kettner Griswold and his Trash to 
Treasure invention, you might want to broaden your experience by 
becoming a member of a team, dedicated to addressing real-world 
problems with unique, technological solutions. There are many 
organized after-school opportunities to allow you to combine your 
knowledge of science, technology, engineering, and 
math with the ability to build something usef;,e
a combination of inventive thinking and 	

- e inventive doing. Following are a few excel-
lent opportunities for young inventors. 

FIRST 
FIRST LEGO League® (FLL) is a 
team-based competition for youths 
ages 9 through 14. An annual 
theme-based challenge, focusing 011 

a current technological or scientific 
situation, requires teams to build 
and program LEGO MINDSTORMS 
robots. A research project that 
explores a real-world challenge is 
required for competitions. 

zki 
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Inventor Dean Kamen 
In 2002, Dean Kamen was awarded the $500.000 
Lemelson-MIT Prize for his inventions, particularly his 
medical technology breakthroughs such as the stair-
climbing Independence"' IBOT"' Mobility System, 
which was revealed in 1999. The IBOT is a battery-pow -
ered wheelchair built from sensors, microprocessors, 
and gyroscopes that can climb stairs and stand upright 
on two wheels, empowering wheelchair users to 
see and move at eye level. Dean Kamen donated his 
$500.000 Lernelson-MIT Prize money to his nonprofit 
organization, FIRST. 

Kamen holds more than 440 U.S. and foreign 
patents. In 2005, he was inducted into the National 
Inventors Hall of Fame for his invention of the 
Au'........R 	206, he was awarded the Global 

— 	. .-. 
 

HumanitarianAwardbytheUnited 
Nations. Earlier awards include the 
National Medal of Technology pre- 

'' ; • sented by President Clinton in 2000, 
the IeinzAward inTechnology in 

•______ 	1999, t  Hoover Medal in 1995, and 
the • 	 (iIbyAward in 1994. 

Dean Kamen during the Lemelson-MIT 
Prize ceremony 
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FIRST Tech Challenge (FTC) is for young people ages 14 
through 18. Small teams of up to 10 youths design, build, and 
program robots from reusable kits. Awards are gären for the 
robot competition, community outreach, design, and other 
real-world accomplishments. 

FIRST Robotics Competition (FRC) is for those ages 14 thmugh 
18. In a highly competitive, sports-like atmosphere, teams of 25 or 
more build and program robots with time and resource limitations. 

FIRST (For Inspiration and Recognition of Science ndTechnoiogy) was 
founded by inventor Dean Kamen. With a passion for inventing, he mis 
devoted his career to enhancing human capabilities through technoogy 
and innovation and exciting young people about scence and engineeting. 

Destination ImagiNation® 

This creative problem-solving program is for participants from 
elementary school through college. The Destination ImagiNation 
(DI) program provides competitive team challenges and instant 
challenges each academic year. Competitions are held at the 
regional, state, and international levels. 

National Engineering Design Challenge 

The National Engineering Design Challenge, sponsored by the 
Junior Engineering Technology Society, is a cross-curricular 
competition that asks students in grades 9 through 12 to create 
a useful device to meet the annual challenge. The ultimate 
goal is for students to discover engineering through real-world 
applications that impact people and change lives. 

eCYBERMISSION 
eCYBERMISSION is a free, web-based science, math, and technol-
ogy competition for students in grades 6 through 9, who compete 
for regional and national awards while working to solve problems 
in their communities. The U.S. Army sponsors eCYBERMISSION 
with awards for winners, regionaily and nationaily. 
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COMMUNITY Ri OURCES FOR I'VENTORS 	- 

Lemelson-MIT tnvenTeams 
The Lemelson-MIT InvenTeam Initiative is the premier national 
grants initiative for inventive high school students. Teams of 
students and mentors receive grants of up to $ 10,008 each Co 
conceptualize, design, and build technological solutions to 

• real -world problems. Projects are collaborative efforts, 
driven by the students. InvenTeams research 

intellectual property issues, design parts, build 
models and make modifications as they 

develop prototypes of their inventions. 
- 	InvenTeams showcase their prototypes 

/ 	each inne at MIT 

nventor and Life Scout Eric Peek 
- . 	 is a mernber of the Oak Ridge 

High Sehool InvenTeam. Here, 
he works with a 6-inch PVC pipe 
in a stream that supplies water 

- 	 '- 	 to a waterwheel, which in tum 

-t 	 powers a microseale hydroetectnc 
-. -. 	 water treatment device. Eric is 

a member ofTroop 129, Great 

/ 	 Smoky Mountains Council, in 
eastemTennessee. 

Museums Dedicated 
to tnventions 

Inventors live in all types of communities. 
You can find them in urban, suburban, and 

rural areas. One way to find inventors who have 
been important to your community is through your 

local historical society. There may be a museum nearby that 
highlights technologies and inventors. 

The 3M Museum is operated by ehe Lake County Historical 
Society in Two Harbors, Minnesota. The small museum is 
located in Two Harbors because the founders of 3M (Minnesota 
Mining and Manufacturing Company) found a mineral there 
in the early 1900s that they thought could be used for making 
sandpaper. The museum highlights the importance of research 
and development, product diversification, and growth of a 
company through innovation. 
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The Cyms PdlcCormick Farm es Iocated the Shenandoah 
Valley,  Agriculturai Rem:c! ad Extension Center in rural Steeles 
Tavern, Virginia. McCormick the father of modern agriculture, 
invented ehe ferse successfu mechanical reaper in 1831 when 
he was in his early 20s. The resier ues ehe beginning of a 
new induste of mechanical ha-;c-s:hg and made significant 
contrebutic tu American proseiiey. 

:j 

1 

flflL :'i 	 Y t 	. 
dnut Gruvt rarrn inow called Cyrus ivc(i rtck Farm). 

in Steeles TavernVirg[nia. 

Highfigting Invention at Museums 
c Bakken Library and Museum in Minneapolis, Minnesota, 

collec:s artifacts related es ehe l' ztoiy of electricitv and 
magn m in medicine. Young inrentors are supported through 
its Inventors Club. 

The Expioratorlum in San Francisco is a handson science 
center with a kenng Studio for ehe communiey,  

The Frank in fnstitute Science Museum in Philadelphia. 
Pennsylvania, :..e 	science and terirnology learning. 

The Henry Ford Museum in Deacbc:n, Michigan, offers 
educational programs a:cl exhibits aed e the life of Henr Ford. 

The Jerome and Dorothy LemeTson Center forthe Study 
of Invention and Innovation is lc :ed in ehe Smiehsonian 
Ire tuteon's National Museum of i -: erican Histoev in 
Vveshington, D.C. 
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From the Wright 
Flyer to the SR-71 

The 1903 Wright Flyer a nd a 
Lockheed SR-71 Blackbird 
are both part of the 
Smithsonian Institution's 

collection of historically 

significant airplanes. The 
Wright Flyer was the first 

powered airplane that made 
a 12-second flight and trav- 

eled 120 feet. Sixty-one years 

- later, the Blackbird, a high-speed, 

high-altitude reconnaissance airplane, 

The 1903 Wright F!yer made its first flight and continued in service 

for more than 20 years. 

When one ofthe last Blackbirds was retired to the Smithsonian 

Institution in 1990, lt flew from Los Angeles, California, to Washington, D.C., 

at a record-setting speed by crossing the United Statesin 1 hour, 

4 minutes, and 20 seconds 
averaging 2,124 miles per hour.  

Fromthe Wright Flyer to the 
Blackbird, airtransportation . 

has been made possible by 
skilled engineers, advances 

in materials science and 
innumerable inventions. 

The Lockheed SR-71 Blackbird 



- 

'a MIT Museum in Cambridge, 
Massac'z 	‚ cifers insights Co ehe 1 
founc -c 	f s ience and technology. 

cc Museum of Science in Boston. 
Mass 	:s, focuses on ehe importance 
of scie 	- 	 - ividuals and societv. 

ee Museum of Science and 
lndustry in Chicago, Illinois, offers hand 
on interar:t':e exhibits including one on 
inventing the future. 

The Newyoik Hall of Science in 
Queens, New York, focuses on science and 
technology with 1nison exhibits, evenes, 
and programs. 

The Oregon Museum of Science 
and lndustry 	Poric: -:J, Oregon, focun 
on science and technologv. 

The Science Museum of Minnesota 
in St. Paul has an Invention Playhouse Co 
stimulate inventive thinking. 

The Smithsonian National Air and 
Space Museum in Washington, D.C., 
houses airplanes and spacecraft with 
historical sigr: uance. 

TheTech Museum in San iose, 
California, i:mes on science and terhreolo0 ,. 

The Perot Museum of Nature and Science 	Dallas, 
Texas. offers 1: 	- n, interactive wavs ti 	- 

math, engineering, ancl natural historv. 

Each museum listed hes an extensive webpage th at ists 

the exhibits and secial programs avaHable cc Scouts 

andtheirfamilies. Even t you cannot .'st the museums 

in person, with yourparent's pe'mssnon, USC your favor-

ite search engine to find theft vvebsitesYou can vftcuahy 

explore conceptsto bukd your knovvrioge cl stience and 

technology that will be usafu to you es an nventor. 
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fLwnnt ntiIi 
Eaming vour Eagie Scout rank takes vears of preparation just as 
being an accomplished athiere requires vears of training. These 
accomplishments du nur hanpen hv accidenr. Nur does becornjn 
an nvenror happer bv accident. Building vaur acadernic and 
technical toundation will grearFv heip vou prepare r vnr innr 

nev of inventive thinking and doing 

Eureka! 

rrepanng ro ne invennve Degins wnfl mc tors vou plav with 
and the ciasses vou take in sdhool.Choosing ciasses that help 
vau becorne muse aware uf vour world will benefit voll as an 
aspiring Inventur Math and science are impurtant for working on 
vour experimental anti prohlern-solving skiils English helus vou 
communicate vour ideas tu others An ciasses hep vou develop 
creativtv anti imagination. 

Inventers ass 

3dØS The 

r-uze prob 

-ns inther 

xld anti s£--k 

utions. Tbe 

bring togelher 

resources-

peope matens 

)ney—to buid 

propflate 

Jutions 
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Bi&ogsts ran 

be irentors 

So ran chernsts, 

engreers 

autotechncans. 

rses are 

crasscmmtr? 

skers. 

In additkn tc veur everdav schnol werk, preparation conies 
front tha artivities veu choose Extracurricuiar activities tha: 
stsetch vcu outside of vour normal comion zone are imponant for 
reaI-ife problemsolving. 

Consider oining a science club, ma:h team, or robozics 
gram. Beim' par, of a drama club will heip vou develop con-

idence in presen:in veurseif and vour good ideas. The kev isto 
und something vou love and throw vourseli imo it. \Vhen isaac 
Newton was asked how ha made so manv greal discoveries. ha 

i. Bv thinking abaur it night and dav." Thinking about math. 
nce. and Enghsh will help vou appiv anti integrate concepts 
miquewas. 
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INVJTNG AS A CAREER 

Be curious and observe the world around you. Never 
stop wondering WHY or asking "What if 	questions. 
Inventors are not trapped by what they know or don't 
know; they are flexible thinkers and can find their own 
answers. Inventors have certain traits that you may 
want to develop.They are persistent; they work through 
and learn from failures; they are comfortable working 
with complexity and ambgfflty; and they are comfort-
able dealing with answers that aren't necessarily right 
or wrong. 

Does a young person decide to become an inventor and then 
study to become one? Not usually. People develop inventive skills 
over time while they are also becoming profoundly knowledge-
able about their area of work or interest. Biologists can be 
inventors. So can chemists, engineers, auto mechanics, nurses, 
and cross-country skiers, like John Fabel. All career fields can 
benefit from inventive thinking, particularly when the objective is 
to solve a real-world problem with a technological solution. 

Inventions do not come easily. Thomas Edison, one of the 
greatest inventors of all time, recognized the value of hard work. 
In the end, great inventions happen because great inventors work 
hard. Doing your best in school and your other activities may be 
the best way to BE PREPARED to be inventive. 

"Opportunity is 

rnissed bymost 

people because 

itis dressed 

in overalls 

and looks 

like work" 

—Thomas A. 

Edison, inventor 





20. Two dirne: dons. 

20 CAD. Software used Co creaee two-dimensional models. 

3D. Three dirnensions. 

3D CAD. Software tsed Co create threedimensionaI models. 

3D printing. Technology for creat:. 	»ical modeis 
(proeoeype-, hy building up lavers 	material. 

3view dra.'lng. A 2D drawing du.: :a;ides ::ee ;iews 
of a :c1: :ont. Top. and Right Side views. 

aTotithm. A predetermined Set of instructions for solving 
a s:'ecific problem in a Iimited number of steps. 

breadboard. A reusable thin plastic board for prototyping 
c!ectronic circuits. 

CAD. Computer-aided design, 

computeraided design. The use of computer software Co 
create 3D models. 

copyight. The exclusive right to the publication, production, 
er sale of the rights to a hterarv, dramatic, musical, or artistic 
work, or Co ehe use of a commercial print er label, grarned by 
Iaw tor a specified period of eime Co an author, composer, artist, 
distributor, etc, 

erystal set. A primitive type of radio receiver wieh a crystal 
detecior instead of an electron tube detector. 

design. To plan and carry out, especialiv by artistic arrangement 
in a skiliful war'. 

design patent. Granted Co the inventor of a new, original, and 
cr:iamental design tor an article of manufacture. 
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division of labor. A sequential system of manufaceure and 
assembly whereby,  each worker focuses an a specific task, 
which thev repeat, instead of assembling ehe entire produce. 

enTneeiing. The profession using science and eechnology ca 
meet ehe needs of people; some specialties in engineering are 
civil, mechanical, elecirical, chemical, aerospace, and biomedical. 

entrepreneurship. The art of being an enerepreneur; an 
entrepreneur is someone who turns an idea into a new 
business venture. 

eureka. Looselv translated as "1 have found (it) an exclaination 
supposedlv uttered bv Archimedes when he discovered a wa 
ca determine the puritv of gold bv appiving the principle of 
specific gravitv. 

inteltectual property. Ideas and expressions of the human 
mmd considered unique and original and Co be worth money 
in ehe markeeplace—and deserving of protertion under ehe Iaw. 
These include patenes, erademarks, and copyrights. 

innovation. The complex process of ineroducing new ideas 
into use and practice, primarily through entrepreneurship. 

inventing. The process of coming up with and making-
througi ::uiependene investigating, experimenting, and think-
ing—samething ehat is useful and that was not pre\'iousiy 
known or creaeed. 

invention. The product of ehe irwenting process, whirh ran 
encompass many things, ranging from devices and marhines 
Co chemical rompounds and varieties of plants. 

inventiveness. The form of creaeivitv that resuits in an invention. 

microchip. A semirondurtor body in whirh an ineegraeed 
cirruit ci formed. 

monolithic integrated circuit. An electronic cirruit contamning 
many interconnected amplifving devires and cirruit elements 
formed on a single body, er chip, of semicondureor material. 

nanoparticies. Mirro-miniature particies created by manipulating 
atoms and molecules as if they were parts of a machine. 

Gj 



parametric modeling. A System of CAD in which the parame-
ters of a model are mathematically linked, enabling automated 
changes to all parameters associated with a single change. 

patent. The right to exclude others from producing, selling, 
or realizing a profit from an invention or process for a specific 
number of years. 

patent infringement. When someone tries to benefit commer-
cially from a patented item or uses it without licensing it from 
the patent owner. 

plant patent. Granted to someone who invents or develops, 
and asexually reproduces, any distinct or new variety of plant. 

prototype. A working model of a design, concept, or invention. 

rapid prototyping. Any technology that enables the production, 
creation, or manufacture of a physical model quickly 
and inexpensively. 

routine problemsolving. Developing solutions to problems 
that have specific and predictable results. 

seminal inventions. Inventions of such sizable impact that they 
change the way people live. The monolithic integrated circuit is 
an example of a seminal invention. 

trademark. A symbol, design, word, brand name, letter, 
slogan, etc., that is used by a manufacturer or dealer to 
distinguish a product or products from those of competitors. 

unique. The one and only; single; sole; having no like or 
equal; unpara!leled; highly unusual; extraordinary; rare; etc. 

utility patent. Granted to someone who invents or discovers 
a new and useful process, machine, article of manufacture, or 
composition of matter, or any new and useful improvement 
thereof—the most common type of patent. 
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MEMMBMOMEEM 
Scouting Literature 
American Business, American Labor, 
Architecture and Landscape Architecture, 
Composite Materials, Digital Technology, 
Drafting, Electronics, Engineering, 
Entrepreneurship, Garne Design, Horne 
Repairs, Metahvork, Model Design and 
Building, Programming, Robotics, Textiles, 
and Woodwork merit badge pamphlets 

With your parent's permission, visit 
the Boy Scouts of America's off icial 
retail website, www.scoutshop.org , 
for a complete listing of all merit 
badge pamphlets and other helpful 
Scouting materials and supplies. 

Books 

Anderson, Maxine. Amazing Leonardo 
da Vinci Inventions You Can Build 
Yourself. Nomad Press, 2006. 

Boy Scouts of America. Boy Scouts 
Handbook, The First Edition, 1911, 
reprint. Dover Publications, 2005. 

Brown, David E. Inuenting Modern 
America: Froni the Microwave to the 
Mouse. MIT Press, 2002. 

Brown, Travis. Popular Patents America's 
First Inventions Frorn the Airplane to 
the Zipper. The Scarecrow Press, 2000. 

Carson, Mary Kay, The Wright Brothers 
for Kids. Chicago Review Press, 2003. 

Griffith, Sau!, Nick Dragotta, and Joost 
Bonsen. Howtoons: The Possibilities 
are Endless. HarperCollins 
Publishers, 2007. 

Macau!ay, David, and Neil Ardley. The 
New Way Things Work. Houghton 
Mifflin Company, 1998. 

Robinson, James. Inventions. 
Kingfisher, 2006. 

Sobel, Dava, and William J. H. 
Andrewes. The Illustrated Longitude. 
Walker and Cornpany, 1998. 

Woodford, Chris, James Flint, Ben 
Morgan, Clint Witcha!!s, and Luke 
Collins. Cool Stuff and How lt Works. 
DK Publishing Inc., 2005. 

Periodicals 

Make 
Website: http://makezine.com  

Inventors Digest 
Website: http://www.inventorsdigest.com  

CreativeFuture 
Website: http://www.creativefuture.org  

Design Squad 
Website: http://pbskids.org/designsquad  

FreePatentsOnline 
Website: http://www.freepatentsonline.com  
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Howtoons 
Vebsize: hrtp: www.howtoons.com  

This doitvourself comic wehsite ;vith 
tools ot mass cortstruction incudes 
tun proects. 

Lemelson-MIT Pmgram 
Massachusetts Institute 
ofTechnology 
Website: hup:--lemelsonmit.edu 
Tne urogram recogrizes outstandirg 
inventots, enccnraes sustainahle new 
solurions to reakvmld pohlems. and 
enah!es and inspires young people to 
rursue ceative lives and cairs zhrough 
invention. The program ts funded bv Lhe 
Lmelson Foundanon asd adnunistered bv 
the Massadu.sens lnsivte o Techno!ogv. 

OpenCourseWare 
Vebsire: hup: ocv.rpit.edu  index.htm 

A special section. 1-Iglights tor High 
Schooi. features maeiials useful tor 
studeuts and their teachers. 

SoIidWorks 
Wehsite: ht: wvv.shdrorks.cmn 
Fre - — al software is available. 

U.S Pent andTrademark Office 
Wo 	tp: wwwuspto.gov  
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MERIT BADGE LIBRARY 
Though intended i 	atd to youth in Sccuts BSA, and quaIied Venturers and Sea 
Scojts ire meehng e -it badge reou rements, tt'ese pamohlets are 01 general interest 
and are made avalable by m2 - -. schoo s and pub z brares The latest revison 
date 01 ech oamohet mght rz: o'Tespond itii tts : 2pynght date shown below, 
eca- ---J Qry  or:e ayea -. Jani - . Anv number of ment badoe 

pamp CiS ray ne re. Sed throughoui the year: others are s.mply repnnted untk a 
revrson becomes nece 

a Scout tas alreaoy started workng on a ment Daclge when 8 new edlto-i fr tnat 
Dhet is -rtroduced. tney rnay cont-nue to use the same ment badge pamphlet tu 

eam the badge and fulfihl the requirements eren. In other words. the Scout need not 
start over again wrth tne new pamphlet and possbly revsed requirements. 
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BOY SCOUTS OF AMERICA • SUPPLY GROUP 
NATIONAL DISTRIBUTION CENTER To piace an order. 
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