ME201: Modification and Application of Simple Machines
Unit 6: Compound Machines
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Qverview

The PCS Academy of Engincering was developed qd aligned to seyeral dilterent seicnee and toechnology standards, The emphasis of accowntability in the ¢lass-

room requires that lessons are prosented i accordance wilh standurds. To assist Uws educalor, PCS offers the following sample benchmarks that are assecialed wilh
this unil’s projects and challeuges. These examples are by ne mesny concdusive or definitive, but are included as a wsouree 1onl for the educalor,

For Ihe purposcs of the PCS AQE Simple Machincs Scnies ext. samples will be provided from the Amcrican Associalion for 1he Advancement ol Scignec's

Benchmark for Science Literncy Praject 2061 (erades 6-8), the Core Knowledpe Sequence. the International Technology Education Association's
Staundards for Technologieal Literacy: Conteat for the Study of Technolopy. and attainment standoerds from the National Curriculum of the UK.

Examples of Standard Alignment

AAAS, BENCHMARK 2061

"Thinking about things as systeams means looking for how
avery part relates to other, The output from ane parl of a
system (which can include material, information or ener-
2y} can becomme the input to other parts.™ p265

[LITEA TECHNOLOGY CONTENT STANDARDS

Standard 2; Core Concepts of Technology
“Tools are used to design, makeuse, and assess technolo-
gy." p3s

CORE KNOWLEDGE SEQUENCE (SCIENCE):
"Identify simple machines (¢.g. lever, pulley, incline
plane, wadge, gears)." (Taken from Corrzlation of Cora
Knowledge Sequence and Colmado Grade Level
Expectations, p54 ) Science Biographics: “Explain the significance
of the achievements of individual scientists and inventors from many
cultures (v.g....the impact of the printing press on whe had access 1o
books).” pllS

NATIONAL CURRICULUM

Design and Technology, Level 7

“They investigate form. funclion and production processes
before commumcating wdess, using a vasiety of media”
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ME201: Modification and Application of Simple Machines
Unit 6: Compound Machines

BACKGROUND

Terms

BICY(CLE

COMPLEX VIACHINF.
COMI"OUND MACHINE
RUBE GOLDBFRG
SIMPLE MACHINE

About Compound
Machines

A simple machine 15 a device
thut bus ane fumtton, o muni-
mum ol moving pints, jand
mnkes work soem easter by
OVEICOMINE SOme nesislanoy
such as gravily or Ichion,
Examples o simple machines
wre Jevers, inclined plones,
wheels and oxles, pullevs,
serews, and woedpes,

Ofen, simple machines ore
waed logeiher in o larger
owching. A compound mushug
15 41 device made af two or more
simple machines thi work
together Lo muke i sk ¢esier.

Simple machines enn be
thowght of as the bulkding
blecks ol compound mechings,

Iixamples of Compound
Machines:

Can Opener: The hundles of a
Lan opersr are Jevers, a wheel
and sxTe wirn the blade {u

wisdzg), which culs into the can,

Wheclharrow: Althouph the
wheelbarmosy is oflen wsed as an

cxample of a second class lever.

the Lulerum is o wheel and axle,
and the bucket is an example of
an inehined plang, allowing a

Persen to enrry und
dump a
Ipad ol
prvel.

Bicyels; There are mony sunple
mochines infegruted in o brev-
cle. The handlcbhore are Jevers,
the peadals are inchned plines
and the machine depends on
tnn scls of whesls and axles,

Jdany modern deviees ane cont-
plex muchines. A comples
muchine is a device mude ol
muny sintple and campound
machines, An auomobile
which relies on many diflerent
simple and compound machines
would be on example of o com-
plex muchine,

\\Wowll

The lullwing is a cliss peojoct
Thied allonwx stxdents 1o explose
sitoptle sned cosopaunl
machines

I Students ssall sl o preaedd
il”l] SO0y ]Il[".'l'.

2. AsK studenis o wile the Jdel-
Jenteon ol st Teast three Jiffensm
sinple rachimes, i desy on
aninople of cach machine

3. Instraed stidents 1o sketch o
compotmsd machine, dentifving
thue different <ienple vuichines,
This compuvend ymachime misy
b ope of the examples, or e
ilentificd by the msiruetor,

3, Ak stlenis o skeloh a
Rukbae Goldlwrg imachine

Rubae Goldberz (1833- 1970
wais o Palizer Prize wingming
cartoonist, Who unvenied ihsionl
itn] cL'lmlllic:lll.'v:l rriwchines that
work in roundabant wavs 1o
perforoia sienple fusk

His devices used howsehold
ubjeets und simple machines
that achicved an objeclive in
sonie sorl of progression. For
example, 1 muotse eap switches
on a tan, swhich bbews on a sail
uteochwed Lo a tov ear. whiel will
mwye tonwvard wisd bump u
weight o 2 tble, which i um
will fall and 1Nip 2 switch.
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Project 2: Workshop Vice #0028

-

. “F5a0
Make e 539
sure 1«8]2 a\lg 3 -#4 beams LT

hov (&) e

have: 2 - #2 beams 2 —,.#l[l beams rf."' '

P

o= S & .

6 - 2x4 bricks ol - fricti i = I - medium
2 arack poars 2 - frclion pegs T
5% = + - [n4 plaics pulley
J = bushings N » {:@5&: o
iﬁh 9 -conncetor pegs E I 2\4 fote ':-i:::::;/\‘
' 2 - 1x2 plales P 1-0nog

1 - worm gear

Build. ..

L. [n this pooject, you waill
huild a model of a warkshop
tahle viee It is o compaund
mastume thut inlegrates 3
wonm ger, it wheel and asle.
and imetined planes.

4 Collect a second #16 beam,
and insert conneclor pegs tnloe
thie Fac side af the Eestn and
o the thied, sixth, nimih,
wwelllh, und fileenth hales,

2. Conncet two 231 beicks
with a #16 beam. The onds of
e heant shoold Be Tush with
sides of the beicks.

5. Coaovret the othor end of the
231 brieks with the seeond #16
Poume The twe sels of comwe-
tor peus should face cach
clher.

TN

-
-

3. Ingexl eonnector prps o
the fourth, geventh, leath, and
thirtecntly beum holes.

G Add o Ixd plate to caeh end
of 1w 710 brams. and place
the Bomnd on the near cod of
the 216 boeams, Add a 2x4
brick cotnecting the endz of
the 416 beams.

57
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A

T Coenler two 82 boams on the [xd
plales al the near end ol the medel,
Connect the 1x3 plutes on the other
ceind ol the 710 beams swith two #4
beums, Cover thi 43 beams with u
254 brick. Sct the model aside.

R Conpeet G 12 Dheams sisde Ty
side with b Trcton pees ot eich
uinl,

2 Aabl o vack gears voe sl nver
r'l'Ll"l L L'lll.l "t- [IIL' l,u:iill'l.\'.

0. O the oppasite emd ol the #12
beums, pluee u 254 plate covered by
twa 2x4 bricks. Fuee il Jlush with the
cnd ol the 712 beums.

EL. Slude the #12 benm gszenthlv onto
the madel, nesling the beants on Uy
wonnesler pegs that extend from the
#16 teums, You should have o Lein-
poruriby remove Lhe #4 beums aned
234 brick.

E2 Mhace a4 acruss the 012 Twsns
ey 11 Towehing the 82 beams, Cover
1he erveks Dy andiling 42 plate 1o
vich sule,

153, Shide n #12 uxhe inw the center
hole of the #4 beam. As il 15 sliding
threugh, add 4 bushing. a worm geac.
and two nwre bushings. Onee it s n
place add a Lounh bushing to x it
into place. Stide the wonmn geur so
thul 1t conneels with the rack gears
and s fixed in place with two bush-
ings. The #12 axle should exiend
shightly mlo the yair ol #4 beams.

1wy

e
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Project 2: Workshop Vice (Cont'd)

L

14, Add a mediom palley with
an € rng 1o thye extended eod
of the #12 uxle,

13, Youwr Onasled ovode] slould look Like this:

Try this. .,

1. Turm the reedium pulley comntercleckssyse until the vice jew apzos a1l he
WUY.

2. Tum the pulley clockywase vl the vice closes, As The juw is ¢losing. fov

mspring a piese of poper Can the vice close wght enough o hold the peper?

Yes [ o O

1. Sketch vour mode] und identity ot least o simple mochines that make up

(his eompound meshioe.

/

™\
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MULTIPLE CHOICE: Circle the best answer. SHORT ANSWER:

1. A sunple machine is a device that...
al Has one funclion
b} Has a mimimum of moving paris
¢) Mahes work scom casiar by ovgrconnng some resislanss
dy All of the above

1. What is a compound machine? Give an example

2. A deviee made of two or more simple machines that work tegether te
make a ¢ask easicr s called...
1) Simple Machine
by Sceret Machine
¢J Double Machine
d) Compound Machine

[

. Idenuity al least three sunple machines incorporated imlo a conunon
hand-held can opener:

1A deviee made of many simple and compaound machines is refermed
1038 a..
al Complex Machine
) Simple-Compound Machine
¢} Compoundeid Machine
&) Extreme Machine

MATCH: Wric the letier en the line that represents the matching word. 3. bkelc_h an “‘-"'“'“P'E of a compound or complex machine and label
the simple machinges,

- ™

Leltuey AL Simple Maching

Wheelehar Ramp  com— B, Compaund Maching

Vheelbasrow — C. Camplex Machine

£:)11:7g

Bicyel — D. This 15 not a mechine \ /

1-800-466-9927
The Write Source, Inc 1270 Creek St, Suite 10, Webster, NY 14580
info@thewritesource.net



Academy of Engineering: Simple Machines Series
Alignment with the National Science Education Standards

Introduction:

The Third Intemational Mathematics and Science Stedy found the
students in the United States to be below average in Science and
Mathematics scores when compared with other nations. This was
cspecially telling in the area of Physics where UL, high school students
scored last of the 22 countries taking the test. It is important for our
students to improve their understanding of the phyvsical sciences and espe-
cially basic phyvsics principles in order to be competitive in today's world,
Understanding simple machines provides an introduction to the study of
phvsics and coginecring.

The Mational Scicnce Education Standards were presented in 1996 to pro-
vide a frmmework for programs (o evaluate their progress in helping all sto-
dents achieve scientific literacy, The following rabric will help weachers
identify which Standards fhis Academy of Engineering program addresses,

National Standards met when using this program:

The fallowing will provide a guide for teachers to casily evaluate which
standards the Simple Machines lessons will meet, It will also attempt to
evaluate the extent (o which cach of these applicable Standards (and
sub-units of Standards) 15 met. The age group [or which this program was
writfen [alls between the K-4 and 3-8 grade divizions of the National
Science Education Standards. therefore both divisions are cvaluated. Each
af the Standards has sub-units, which better define cach grade levels con-
tenl and examples of how cach goal might be met, If a Standard 15 fully
met with all sub-units addressed. a #4++ iz assigned to that Standard. 1f the
mimple Machines program mects most of the sub-umits' goals, a ++ s
assigned. If onlv some of the sub-unitz are met, a + is given. The sub-units
listed under cach Standard arc especially pertinent to the Simple Machines
PTEILT T,

Content Standard

Grade K-4

58

A,

Science a5 Inquiry . _
Abihiees mecessary o do scwentifie mouiry
Unederstondings nbean seientific inouiry

4+

+++

Physical Science

Posthon and motion of ehjests
Metions and lorces

Transfer of energy

+++

+++

[E.

Bcience and Technology

Abilities of technological design
Understandings about seience and techinolagy
Abilitied e distinguish between natural
abjeets and objeets rode by Do

+++

+++

IF.

Scicnce in Personal and Social Perspectives
HI.'iI."I'l-L'L" .'!I'I-C] '|L'\i.'|‘IrILI.|II|._!:|' i1| ]I1I.'.1| CIIII"L'HEI_\_':-G
Tasks ard benelis

b Tl il."l'l-i.'l." .'II'I-C] 1'.'02.'|'IFII.I.II IL!'-' i1| SLIC iL'l Y

++

++

IG.

History and Nature of Science
Seiemee as a human endeavor

Mtz ol soene

1-800-466-9927

info@thewritesource.net

The Write Source, Inc 1270 Creek St, Suite 10, Webster, NY 14580
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Academy of Engineering: Simple Machines Series
Alienment with the Project 2061 Benchmarks for Science Literacy

Tredrerelrecitoomn

The Amencan Association [or the
Advancement of Science constructed
benchmarks for measunng studend
prowress toward scienhific hiteracy,
These benchmarks were published
before the Nanonal Science Education
Standards wera completed. At about the
same me individual states were
undertaking systemic reform efferts m
mathemarics, science, and technology.
Because they preceded the Standards,
they were used as models of progress by
a number of schools and programs.
They are included as a helptul resource
for those schools using benchmarks as a
measure of compelency in science
literacy.

+ =+ =met gll sub-units addressed
=+ = meat most sub-units addressad
+ = met some sub-unifs addressed

MA means there are no benchmarks for
that level.

Benchmark Sub-unit of Benchmark Grade | Grade | Grade
B-2 -5 -8

1. The Mature of A The scientfic world view b i

Science I B Scientific inquiry o kA
[.C The scientific enterprise ++ ++ ++

2, The Nature of | 2 A Patlerns and relabonships O o o RO

Mathematics 2.B Mathematics science and technology NA MA S s e
2.0 Mathematics iguery ket -+

3. The Nature of 3 A Technology and science +4+4+ [++4+ |+++

Technology 3B Design and systems +++ |++ ++
3.C Issues in technology ++ +++ |++

4. The Physical 4 F Motion -t bl

Setting 4. Nature of forces + + +

11. The Comman | 11.A Systems ++4+ |+++ |[+++

Themes [1.B Models ++4+ |[+++ [++
1.0 Scale ol o

12, Habits of Mind |12 A Yalues and attitudes +++ s |44
[2.B Computalion and estimalion ++ F ek
12.C Manipulation and observalion bt e b
1 2.1 Communications +++ +++ [+ 4+
[Z.E Critical-response skills +++ |+ 3
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