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Introduction

Toinveterate packrats, incorrigible scroungers and habitués of the Recycle Center of the
Boston Children’s Museum, this book will come as no surprise. You've spotted the poten-
tial in discarded shoe boxes, old clock parts, and other “useless’” objects and know that
they are merely awaiting reincarnation by a pair of creative hands. To those of you who
unblinkingly drop your orange juice cans in the garbage pail, don’t miss the days of shirt
cardboard from the cleaners, and think that factories couldn’t possibly throw away any-
thing moderately useful much less exciting and suggestive, this book will be an eye-
opener. It will show you how to see those old materials in new ways and how to put them
together to make the new ways work.

This is the philosophy of “Recycle.” For several years a tight economy and small budgets
have forced resourceful artists and teachers to look in unlikely places for inexpensive
materials. The back doors of stores became a prime source for linoleum tiles, poster
board, and carpet scraps that retailers throw away, and in 1971 Elaine Gurian at the Insti-
tute of Contemporary Artin Boston conceived the idea of creating a central warehouse
where retail scrap materials could be collected and made easily available to large
numbers of people. With backing from the Institute she designed a space and hired
Leonard Gottlieb as a part-time scrounge to collect materials. Lenny, with a true
scrounger’sinstinct (and an inside knowledge of factories), suspected that they, too, might
be asource of useful scrap. In an old red station wagon and a map in his pocket, he visited
local factories explaining the program and collecting materials. His suspicion proved well
founded. His search uncovered the fact that factories throw away tons of potentially, if not
immediately, usable materials daily, ranging from leather scraps to drinking straws to
camera lenses. With the opening of the “Recycle Museum” in June, 1971, people could
come and for a small fee buy a bagful of Styrofoam chips, shoe buckles, old Navy maps, or
other assorted industrial discards that the Center had collected. In addition to individual
bagfuls of materials, memberships were offered to those who wanted to buy large quanti-
ties of materials regularly.

The Center was well received. Gradually the number of customers—and the number of
contributingindustries—grew. Six monthslater, in January, 1972, Recycle moved to the
Children’s Museum. There, its space and staff were doubled, and Lenny began scrounging
full-time. With the added drawing card of the Children’s Museum and the Museum's
Teacher Resource Center, the visibility of Recycle was increased. Workshops and idea
sheets were added to the program. Trading was encouraged (free materials for the name



of ausable source) in order to acquire new materials, and publicity was done to attract
new customers. Now inits fifth year, Recycle is a highly successful, self-supporting
department of the Museum, visited by thousands of people monthly.

Although storage of all the materials currently in stock (an estimated four or five tons at

‘one time) takes most of the basement of the Resource Center building, the actual public
space is one large room. Here, smaller quantities of the stock are housed inrecycled bins
of various kinds: old barrels, discarded cardboard tubes from paper rolls, old wooden tea
crates. Shoppers finger their way from bin to bin, filling their bags, with much the feeling
of an old-fashioned candy store. The bins are still fed daily by Lenny’s efforts as Recycle's
director.

Fifteen to twenty factories provide the core of Recycle’s stock, making regular
bi-weekly or monthly ‘‘donations.” Another ten give materials sporadically. Many others
offer occasional or one-time contributions. The materials being discarded are rejected
products that don’t meet a factory’s quality control standards—improperly labeled ice-
cream containers, not perfectly round foam-rubber balls and slightly irregularly shaped
dice—or scrap material thatis left over after a product is made—leather scraps from
clothing manufacturers, Masonite punch-outs from stereo speakers and cardboard cards
cut from pie boxes with cellophane windows—or “over-run” products thata factory has
made too much of and can’t sell. Often these items sit in a factory for years before being
discarded. Word of such caches has brought Recycle thirty-year-old art deco can labels,
1950's pointy-toed, high-heeled wooden shoe lasts (in a variety of sizes) and outdated
advertising billboards.

Despite the fact that these materials are scheduled to be discarded, factories are not
always willing to see us cart them away. Donating materials to Recycle means packaging
the scrap, putting it aside where it may take up valuable space, and meeting Lenny and
helping him load our wagon. To many factories, hiring a disposal service to haul away all
their scrap at once is a simpler, and therefore cheaper, process. Initially, for every ten
factories Lenny contacted, approximately one would agree to donate. (This number has
now increased as he has learned which factories are likely to donate and has become more
discriminating in his contacts. To a great extent, the success of Recycle has been due to
Lenny’s ability to develop areliable core of factories whose waste products are interesting
to children and adults and whose administrators are open-minded and willing to cooperate
in an unusual new idea.

As Recycle grew and more and more people came in to buy materials, a common refrain
was heard: “Thisis great stuff . . . but whatdo you do with it?” People needed concrete,
practical suggestions of ways to use the materials. This gave rise to two new dimensions of
the program: workshops and idea sheets. Atfirst geared primarily toward teachers (who



formed the largest audience at Recycle) weekly workshops were offered on various uses
forrecycled materials in the classroom. These ranged from math and language games to
arts and crafts activities and were all geared to elementary levels. Along with the work-
shops, we wrote up and sold printed sheets of ideas for using the materials. These func-
tions, too, have grown, with the number and range of ideas continually expanding and the
attendance at workshops soaring to standing-room-only crowds. In 1975 we expanded the
format to include Saturday morning workshops for parents and children.

The philosophy of the workshops has always been to encourage people to make their
own creative decisions in working with the materials. Whether a teacher making a math
game or a child fashioning a toy truck, the maker will learn more in solving the technical
and creative problems him- or herself than in copyingaready-made model. He or she will
also produce a final product more in keeping with his or her personal taste. Therefore,
rather than provide a model for people to copy, we give people the tools and materials and
the basic structure or information they need to produce a product on their own. We then
step back to act as resource people while they create the final product themselves. In this
way teachersleave with games they have invented to suit particular needs and learning
stylesin their classrooms, and children leave with cars, dolls or puppets thatare uniquely
theirs. All people leave havinglearned not how to make specific products, but how to
manipulate the materials independently so that they feel capable of making other things
on their own as well.

This book is an outgrowth of the workshops. The ideas are taken from the most popular
sessions, and the philosophy of presentation is the same. Here, too, while each idea or
projectisdescribed fully with complete directions for making and using, the aim is to take
people beyond the examples in the book. The book is not designed to be a cookbook
whereby the reader mixes the prescribed ingredients together to make a standardized
product. Such an approach would give the reader nothing that would help him or her go
on to make more things on his or her own. Instead, I have tried to give the reader the basic
tools with which he or she canimprovise. In the Games Section I have described six basic
game formats into which many different ideas, skills, and materials can be “pluggedin” to
make an endless number of games of the reader’s own devising. Many examples, sugges-
tions and variations are given for each. In the Crafts Section, rather than show how to
make an oatmeal-box car, I have illustrated three different ways of attaching wheels,
axles and car bodies together, and have offered a list of possible materials for each, so that
instead of coming away with one car, the reader will have the resources for making many.
Inthe area of Science, I have given instructions for making open-ended, exploration-aid-
ingdevicesin the belief that these kinds of instruments prompt children to experiment
and to learn for themselves. Throughout the book I have posed questions and raised
challenges designed to take the reader beyond the given directions and to encourage him



or her to explore the materials on his or her own. Itis through such active participation
that the best learning takes place.

All the examples in this book were originally made with industrial scrap materials from
Recycle. Game boards were made from plastic trays used for molding camera lenses,
from sheets of holey rubber out of which gasketshad been punched, and from rejected
rolls of labels from thread spools. For markers we used cylindrical rubber shock-
absorbers from bridges, parts from plastic coffee pots and reject door knobs. Dolls were
made from foam rubber once intended for stereo speakers and dressed in lace and ribbon
remnants from valentine candy boxes.

Most people will not have access to these specificmaterials. Therefore, all of the ideas
in the book are perfectly workable using only ordinary household items. However, I have
frequently mentioned the specific scrap item we used at Recycle in order to give people
anidea of the range of uses for seemingly uselessitems and lo give them anidea of what
kinds of materials are being thrown away daily and what they might hope to find should
they decide to collect industrial scrap on their own.

Any community with a small amount of local industry is a potential gold mine for
materials. In addition to providing a wealth of materials for projects, collecting scrap or
starting a small recycle center can provide a stimulating educational experience for both
adults and children. Researching materials, making contacts, negotiating with industries,
designing a suitable storage system—all offer children a chance to develop and use neces-
sary skills by solving an exciting, real-life challenge. Locating materials can teach a
tremendous amount abouta city or town, prompting such questions as: Where are most of
the factories situated? Are they grouped together? Why? All of which canlead to the study
of natural resources, economics, sources of energy or town history.

How much material is thrown away in your town in one week? Or year? Where doesit
go? Do any factories recycle their own waste? These questions might lead to a study of
ecology.

Do most factories make one product from start to finish? How many different places
does a product go before itisready to be used? Do any of the factories in your town use
the same processes for making different things? Exploration of questions like these will
open up a world of information and investigation that most people rely on daily, yetgive
little thought to.

Should you decide to collect materials.. . .

— A trip to the town dump will show you whatis being thrown away and give you an
idea of where to start and what you might hope to find.

—Gotolocal factories, explain what you are trying to do and see if they are willing to
contribute. If you know of specific items that you'd like to get, consult the Yellow Pages to



see where they are produced locally and try there. Our experience is that middle-size
factories are the most willing to contribute. Large industries are too busy, small ones
don’thave the time or staff to spare.

—Do you know anyone who works in a factory? Use any contacts you may have. Knowing
the name of the Public Relations or Production Manager or President or Vice-President
will mean a better chance of success.

—Whatis your school throwing away? Try the main office, the nurse’s office and the
cafeteria.

—Business offices and colleges can be sources of paper, cardboard tubes from duplicat-
ing machines, computer cards, etc.

—Hospitals throw away a wide variety of materials from their many departments:
syringe cases, tubing, sterile gloves. . .

—Many stores discard merchandise: hardware stores are sources of wallpaper books
and paint sample cards; stores that sell window shades throw out ends of dowels and
vinyl; rug stores discard carpet scraps, cardboard tubes and bamboo poles; ice-cream
parlors are a source of cardboard cylinders that make good storage containers.

—In contacting factories go in person rather than writing or phoning. This establishes
your interest and makes your request less dismissable. Be dependable. If a factory agrees
to give you material, show up when you say you will. Provide a box or container for them
to put the scrap into if that will make it easier.

—Be prepared to accept more material than you may need and design a suitable storage
system. Factories throw away large amounts of material at a time and may not wantto be
bothered setting aside a small quantity for you. We've often been faced with an “all or
nothing” offer.

Lenny’s first contacts were based on the suspicion that industrial scrap might be lucra-
tive and plentiful enough to “recycle.” Justhow lucrative and plentiful it was, no one at
the time imagined. Uncovering the items and discovering their variety and interest has
been a tremendous educational experience for all of us as well as for our customers. I
hope if thisbook doesn’t turn you into an industrial scrounge, that it will atleast engender
small noises of amazement as you read about the materials, a knowing nod as you drive
past a factory, and a new box next to your garbage pail for saving your orange juice cans.



Useful Tools and Materials to Know About

and Where toGet Them

CARDBUARD

comes from shochoxes, shirls that have just come
back (rom the cleaner. the backs of pads of paper
and notebaoks, and boxes

CORRUGATED CARDBOARD

istwoor three layers thick with ridgesin the
middle Itissturdier than plain cardboard and
comes from cutling up cartons that you find behind
the supermatket or the liguor store

DOWELS
are 36" longrods avarlable athardware storesin
many widths.

WOOD SCRAPS
are free from furniture makers and lumber yards

ILEAR ACETATE
is clear plastic sheeting that comes [rom hardware
stores in a variety of stiffnesses (grades)

s T

TACT PAPER

-back plastic that you can putover
game boards. elc., lo protect them. It costs about 59¢
avard at most hardware and 5¢ & 10¢ stores

SHOEBOXES

arelefthehind at the store every hime someone
wears new shoes home. By the end of a week that
builds up to quite an accumulation, w hich most
storesare happy toshare Boxesare good [or
storing games and materials. for building with,
for pouring plaster in for carving. and for other
achvitiesin this book

MATTEKNIFE
isgood for cutting heavy cardboard that you can't
cut with a scissors

X-ACTO KNIFE

has afiner blade and 1s good for delicate cutting
(like rubber eraser printing stamps). Both X-acto
and matte knives are very sharp and should be used
very slowly and carefully

WHITE GLUE

1sguod for justabout everything A trich for usingt
neatlyistouse verylittle—less than you think you
need. A little bit goes a long way.

RUBBER CEMENT
is good for gluing paper. The paper won'twrinkle
and buckle the way it does with white glue. /|

GAMIES
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Good Materials for Making Game Boards

OLD GAME BOARDS: Paint right over them

THE COVERS FROM WALLPAPER AND UPHOLSTERY BOOKS: Go to hardware stores and
ask for their old samples. The covers of the books are extra-sturdy, vinyl-covered cardboard
which you can paint over.

THE SIDES OF CARDBOARD CARTONS: This is where I get all my game boards, At
RECYCLE all our “junk” comes in large cartons and I've become an institution at the paper
cutter, chopping them up into neat squares and rectangles for game boards. You cantry
grocery slores, supermarkets, appliance stores and liquor stores, all of which are notorious
for throwing out empty boxes. If they say no, check out their backyards.

MAT BOARD; Go to a picture framer and ask for his “ends.”

LINOLEUM TILE: An architect walked into RECYCLE one day wielding five boxes of 10" x
10" multicolored linoleum tiles; he had cleaned out his sample room! They were fantastic for
making indestructible boards. Befriend any architect you meet. This one also came up with
ceramic tiles (good for game pieces), smaller linoleum tiles (for individual game boards),
blueprint paper, paint sample cards and two slabs of industrial glass that I immediately took
home to use for hot plates!

IF YOU CAN'T FIND ANY OF THESE you can make your boards out of paper and cover
them on both sides with clear contact paper to make them sturdy. Then you can roll them up
and store them away.

TO MAKE LARGE SIZE GAME BOARDS that you can store easily, cut the boards in half and
tape the back side with colored Mystik tape. They will be attractive and fold up, but open
out flat,

Good Things to Use for Game Markers

bottle caps

buttons

dried beans g

paper clips

rubber or metal washers %

pennies
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TRAIL GAMES

In a TRAIL GAME you move along a trail
from START to FINISH, stopping along the
way to answer questions, solve problems, or
do whatever it is your game is about.

What space you land on is decided by
SPINNING A SPINNER and moving to the
space it tells you to, or

ROLLING A DIE and moving the number of
spaces it tells you to, or by

PICKING A CARD that tells you where to go
or what to do.

To make the game more fun you can put in
obstacles or detours such as flat tires or
other things that get in the way. These
make it harder to win.

On the next pages are some sample TRAIL
GAMES. They may give you some ideas for
other games of your own. Your board can
be any size you like. The trail can be drawn
or painted on, or it can be indicated by
three-dimensional things that are glued on
(such as buttons, yarn, or a cardboard
landscape). 3" x 5" index cards make good
direction cards.

Fogd
[ose. ] Fern
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Word Trails

Shapes Game
oE[e>ouSs

2—4 PLAYERS

THE GAME CONTAINS:

10 blue cards — blue on one side, a
different thyming question on the ather
side of each card. such as “What is a word
that thymes with laugh?"”

HdeoE

10 red cards — red on one side with an
antonym question on the other. such as
“What's an antonym for win?"

10 green cards — green on one side, a
svnonym question on the other, such as

Each player has one marker to move along What's a synonym for late?

the trail. Spin the spinner and notice what

shape it lands on. Then move your marker TO MAKE A SPINNER:
to the first space on the trail that has a
picture of that shape on it. The next player
then takes a turn. Players continue to take
turns in this way until one person reaches
the END and wins, Make a hole in the cardboard and the straw
with a hammer and nail. The hole should
be large enough so the stick turns easily.

10 yellow cards -— yellow on one side
and an “obstacle” on the other. such as
“The cat chewed up your homework. Go
back 2 spaces.”

Use: sturdy cardboard

a plastic drinking straw .

a paper fastener fastened loosely vdie
a playing board

a marker for each player
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YOU CAN MAKE OTHER GAMES THE

SAME WAY: A TO PLAY
WORD SOUNDS GAME < Cards are sorted by color and placed face
< down. Toss the die and move the number
; of spaces indicated. 1f youland ona
= colored space, pick a card of that color and
< follow its direction. 1f you answer cosrectly
- ] slay in that space. If not, go back to the last
; [ space you were on. Then the next plaver
. ¢ 2 . . . | takes a turn. Ifa player lands on a space
1n this game you spin the fpxnner and move In this game you spin the sApnmer and frm\'a ol with a slide (going cither forward or
tothe Ffrst word on the trail that has that to (l"f first space on the trail that contains a - l backward), the slide must be laken, The
sound in it. multiple of that number. = | first player o reach the END wins.
<
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You can make other games like this using
other kinds of questions. Forexample:

All red cards could ask questions about
history such as: “Who regretted he had
but one lile Lo give for his country?”

All green cards could be science
queslions such as: **What temperature
does waler freeze al?”
Every lime you Jand on a yellow space
you could have to imilate an animal.
Or, you might make a game about your class
in which you move along a path thal
represents a typical day:

DAY

N CLASS 4B

an odd num
to jeave

Try different ways of counting dice to
determine your number of moves:

move the DIFFERENCE of the numbers
showing;

or the PRODUCT of the numbers showing
(vou'll need a long trail, or lo go around
more than once):

or two times their sum:

or half their sum:

or 1/5 of their product;

elc.

Or, instead of using dice, use 4 discs or
bottle caps numbered 1 to 4 with 0 on the
back of each. Toss them and add them up.

Can you make up a game about your town? Suppose you used a local map for your board?
Suppose each player had $10 to spend and certain things to buy or do or cerlain places to go?
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Divide
a
Ride

2-4 PLAYERS

GAME CONTAINS:

a playing board

4 markers of different colors
(We used stripes going in different
directions to represent colors here. You
can paint the colors on your board and
use buttons of the same colors for your
markers.)

3 dice

TOPLAY:

Choose a marker and put it on the corner
circle of your color. Toss all 3 dice and add
them up to find their total, Then pick ONE
of the dice and divide the total by that
number. Move the number of spaces of the
REMAINDER.

For example: Youroll 3,4, and 1
3+4+1=8
You then divide 8 by 3. by
4, and by 1 to see which
will give you the biggest
remainder — so you can
move the most spaces.

8+ 3 =2 remainder 2

8+ 4 =2 remainder 0

8+ 1= 8 remainder 0

You pick 8 + 3 = 2 (r.2), and move 2

spaces.

Players move counter-clockwise around the
board and up the path of their color that
leads to HOME. The first player Lo reach
HOME by EXACT COUNT wins.
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Animal ¢’  Track
€l rackers
G{ ’
P l 1 TO PLAY:
Gl ? Choose one player to become the Animal
GI » Keeper. The remaining players become
| » Animal Trackers. The Animal Keeper
Gi ? shuffles the 20 animal cards and lays them
= ? face up on the floor in a path. He then
;] ) shuffles the 20 “piece cards™ and holds
A c[ ? them in his hand. Without looking at the
ﬂ [ 3 top card he hands it o the first Tracker.
' \ Q! > That Tracker must match the “piece card”
j { 3 in his hand to the first card on the path thal
c[ ‘ shows a picture of the animal his card
| @ matches. Once the Tracker has found the
cl 3 correct animal card he hands his "'piece
cl > card" back to the Keeper, who places it on
c the bottom of the cards in his hand. The
;l 3 A giant-size game played on the floor by 3 Tracker then moves to the correct card on
“ c| L or more players the path.
'\ ‘ g[ 3 GAME PIECES YOU MUST MAKE: Trackers may land on an animal that is
Y ﬂ I 3 . already occupied. If a Tracker makes a
gl 3 1. Choose 5 animals and make 4 cards of mistake and walks to the wrong animal he
& S » giich an}ma] (20 sards'l’olal‘ each card must go back Lo his last place. The first
% ‘ ‘:l apr?roxlma!ely B_ x10"). Cover the Tracker to reach the end of the path wins
‘ I ] Animal Cards with clear contact paper {hegamie.
‘ > e 9 50 Animal Trackers can stand on
gl 3 them.
v §| 3 2. Make 20 “piece cards.” For each

gl animal chosen above make 4 different
O O @l 3 parts or pieces. (Be sure the pieces TO MAKE THE GAME LONGER: You may
l El look just like that part of the animal on add the rule that you have to move to the
e[ B the original card because as you play CLOSEST appropriate animal card whether

[ = the game you must match the pieces to it is in front of you or behind you on the
gl 3 the correct animal.) path.
el
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OTHER THINGS TO DO WITH THE Q"
t: BINGO-TYPE GAM

1. Use the whole animal cards to play L

concentration. Shuffle the cards and spread ®

TF

them face down on the floor. Players lake 9,‘,
turns turning over 2 cards at atime trying to
pair up matching animals. Each time you
make a match, you remove those 2 cards.
When all cards have been malched and
removed the player with the most cards
wins.

2. How many different ways can you sort
these cards? (By animal, number of feet,
natural habitat . . .}

R E—

3. If you make your “piece cards” by
drawing a whole animal card for each
animal and then cutting each one into 4
pieces you will be able to use your “piece
cards' like a jigsaw puzzle

PHIOIIDD

either. If your game is hard, yvou might
want to cover just one line o win — or just
5 boxes that touch each other.

)

You've probably played Bingo — the game
where each player has a board with
different numbers on it and another player.
the Caller, has a box full of numbers to call
out one at a time. Each player has to check
to see if the number that was called off is on
his or her board, and if il is. cover it witha
marker. The first player to cover his or her
entire board wins.

DD

Your board can be any size you like, 6" x 6"
is a convenient size, 3" x 5" index cards are
good for the Caller’s cards. Soare old
playing cards. If you have an old deck of
cards with a couple of cards missing you
can paint right over them with tempera

"D

unpacki

OTHER GAMES YOU CAN MAKE
THE SAME WAY:

Instead of using animals and animal pieces,
use:

Words and parts of words (prefixes,
suffixes, roots) (blends, endings, vowel
sounds)

Words and their anlonyms, synonyms,
homonyms

Math problems and their answers

I B
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Bingo is an easy game to make. It's also an
easy game to make a lol more interesling.
For instance, you don’t have to match
numbers. You can match piclures cul from
magazines of baby animals and their
mothers, 25¢ photo-machine photos of your
{friends and their names, flags and their
countries, states and their capitals, or
anything else you can think of.

You don’t have lo cover the whole board

paint mixed with a little dishwashing
liquid, or you can write on the back of the
cards with a permanent marker. Make as
many boards as there are people playing.
The boards can have some of the same
things on them, but no two boards should
be identical.

Make 20 or 25 cards. There should be at
least one card to match every space on every
board, minus any duplicates.
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Number Bingo

ANY NUMBER OF PLAYERS

In this game you malch math problems and

their answers.

YOU NEED:
A board and 9 markers for each player
Caller’s cards with numbers on them (see
below)

34185
5310 |7
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TO PLAY.
One person is the Caller. He or she shuffles

the cards and holds them in a bag.

One by one the Caller picks a card and holds
it up for the players to see. Look lo see if Lthe
card matches a problem or an answer on
your board. If it does cover it with one of
your markers.

Cards can malch in 4 ways:

they can be a direct match

matches @

they can be the answer lo a problem
on the board

mafches

they can be the problem lo an answer on
the board

15-3 | wmafiches

or they can be a problem thal has the
same answer as a problem on the board

matches

Afler the Caller shows a card, he or she
returns it to the bag and picks a new one.
The first player to cover an enltire board

wins.

l
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Lucky Numbers
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Here's a Bingo-type game that's good if
vou're just learning to add.

1t's played a little bit differently.

YOU NEED:
aboard and 9 markers for each player
4 bottle caps or cardboard discs
numbered 110 4 with 0 on the back
of each

TO PLAY:

Toss the 4 discs and add up the numbers
that are showing Cover that number on
vour board. Then the next player lakes a
{urn. The first player to cover an entire
board wins.

Fora VARIATION — toss the discs, add
them up. and cover either the total of all 4

discs or the total MINUS any one disc. This

lets you choose your number so you have a
better chance of winning at the end.

Set Bingo

In this game you malch sets of shapes
instead of answers and problems.

The sets have to match exactly:

(B0 e Jao] 2% )

VARIATION — play that you have to match
backward sets — or upside down ones.

AN
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Operations

2-4 PLAYERS
THIS GAME CONTAINS:

4 game boards, numbered 1 to 25
(We use plastic trays with 25 small
“cups" in them used for molding
camera lenses. You can staple 3 egg
cartons together cutting 2 cups off cach
one, and cutting one egg carton in half
so that you're left with 25 cups, or
staple 25 paper cups together, or use a
sheet of cardboard with numbers drawn
onit,)

25 beans or other small markers for each
player

9 bottle caps or small discs numbered 1
o8

TO PLAY:

Put the 9 numbered discs or bottle caps into
a bag 5o that you can shake them up without
seeing them. Without looking pick 3 discs
out of the bag. You may perform any
mathematical operations you like with
these numbers that will allow you to cover
one of the numbers on your board

For example: If you draw 1, 3, and 7, you
can do any of the following:

14+3+7=11 (coveril)
1x3x7=21 (cover21)
7-3-1=3 (cover3d)
7-34+1=5 (cover5)
etc

Announce your equation and cover the
answer on your board. Then put the discs
back in the bag and the next player takes a
turn. The first player to cover an entire
row — either horizontally, vertically, or
diagonally — wins.

LA

Sensiblends
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2-4 PLAYERS

THIS GAME CONTAINS:

4 game boards, about 6" x 8", with 9
“blends” on each. The same blend may
appear on more than one board, but no two
boards should be identical.

25 cards with sentences on them in which
one word is missing. The missing word
should begin with a blend that is on at least
one of the boards. Some of the sentences
should have one right answer — like, “The
last day of the school week is " Butin
other sentences you should be able to fill in
your own answer (* After the rain the sky
was — "),

36 pennies or other small markers.

Ablend is a 2 consonant sound at the
beginning of a word. STis ablend; SH is
not. Hure are some other blends that you
can use for making your game boards

SP FL GR

SN CL GL

PL CR DR

PR BR FR

BL Can you think of others?

TO PLAY:

Each player has a board and 9 markers.
Shuffle the cards and place them face down
in a pile on the table. Draw the top card and
read the sentence aloud. Tty to fill in the
blank with a word that makes sense in the
sentence and begins with one of the blends
on your beard. If you can, you may put one
of your markers on that space. If you
cannot, your turn is over and the next
player takes a turn.

CHALLENGE: If other players think that a
player has given a word that doesn’t make
sense in the sentence (or that begins with
the wrong blend) they may challenge. They
must give their reason for thinking the word
is wrong. The challenged player must
either defend the word or think of a new
one. If the players cannot agree, or the
challenged player cannot think of a new
word, that player’s turn is over, and the next
player takes a turn. The first player to cover
an entire board wins.



Bingo on the Floor

3 OR MORE PLAYERS

TO MAKE THIS GAME:

1. Cul out 20 circles of sturdy cardboard
or oilcloth about 8" in diameter. (at
RECYCLE we get circular masonite
punch-outs from slereo speakers
which are good for this), or draw
twenty 8" circles on an old sheet or
shower curtain. Make them about 2"
apart.

. Number the circles 1 1o 20. and place
them on the floor,

. Gel 20 bottle caps, buttons or index
cards, and number them 1 to 20.

~

w

TO PLAY:

The player who is the Caller picks a number
from the bag (or players may pick their own
number if they prefer) and calls it oul.
Player #1 has to stand on that number and
at the same time touch any two other
numbers which in some combination equal
the number called.

For example: A player calls 18. He or she
stands on circle 18 and touches 12 and 6 (or
2 and 20, 0r 3 and 6. elc.).

1Us then the next player's turn. If a player
falls or makes a mistake he or she is
disqualified. The last player remaining
wins.
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Other Bingo on the Floor Games

PARTS'WHOLE

Make 5 sets of circles like this with a picture /‘\
on one circle and different parts of that ( \ AN @
picture on 2 other circles. On 5 index cards

wrile the names of the 5 pictures. Lay all
1he circles out on the floor randomly and
put the cards in a bag. Players pick a card
. o
(o 5
WORDS Tough d\o&)
Do the same thing with word sounds,
antonyms and synonyms or thymes.
happy ) glad @

out of the bag and stand on and touch the
complete picture and its parts.

SETS

Cut out pictures [rom a magazine (National
Geographic has some of the best) and glue
them to 15 cardboard circles (each
approximately 8”) to form 5 sets of 3
members each. (For example: 3 pictures of
flowers, 3 modes of transportation, 3 New
York Yankees, 3 rock & roll stars, and 3
animals.) Lay the circles out on the floor
randomly. Call off the name of a sel and
have the players stand on one and touch the
other 2 members of that set.
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SCRABBLE-TYPE
GAMES
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... in which players take lurns drawing pieces oul of a bag and putting them down on a
board in relation lo each other to make a whole.

YOU CAN PUT —
BEMEEIRE] together tomake a whole
FEIrARE) Al prae]

Sentences together to make a whole crazy
story
Pieces logether 1o make a whole picture.. . .

%
Y
]

Here are some examples . ..
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Six-in~a~-Sentence Box of Words

ANY NUMBER OF PLAYERS
TO MAKE THIS GAME:

-

. Cut 40 or 50 words and phrases oul of
newspapers and magazines and
mount them on index cards.

. Put them all face down in a box.

TO PLAY:

Jove

Each player draws 6 cards.
One player begins by putting down a word
to start a sentence. Taking turns, each

~

2—4 PLAYERS
TO MAKE THIS GAME:

.

. Cut up index cards into 1" x 1" squares
. Make up 20 simple sentences such as
*Tam going to the store to buy some

CO\'\/ bread.”

~

3. Print each word of each sentence on a player adds a word until l.he SEnlence ts ﬂ’l& ]31"681(161’\1 «ﬁld.
separate card. complete. (The sentence is complete v\'h.en
4. Putall the words in a box. no player can add any more words and still
. have the sentence make sense.) If a player
doesn’t have a word that fits the meaning of
O\ler the sentence, he or she may pass, or may
The discard a word and draw a new one. If the
TO PLAY: new word that is drawn still does not fit, the

player may pass. The first player to use all

Each player draws 6 words from the box. ! )
his or her words wins.

Players try to form a sentence using all6
words. For each turn a player draws one

CHALLENGE: A player who thinks that a
word from the box and puts one word back.

newly added word does nat fit may

The first player to form a sentence scores challenge the person who added it. That GAME I

W]Oon 1 point. person must defend the word by explaining This game is played the same way as Game [
When a player forms a sentence ALL words the meaning of the sentence. 1f players excepl that each time a plaver completes a
are returned Lo the box and each player agree that the word makes sense, it stays. If sentence he or she scores 1 point. Sentences
draws 6 new ones. they think it doesn't, the word must be must be at least 4 words long. The first
The first player to score 5 points wins. taken back and the next player takes a turn. player to score 10 points wins,
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Math Scrabble

2—4 PLAYERS
THIS GAME CONTAINS:

a playing board (see page 23)

100 tiles numbered 1 to 10, 10 of each
number, kept in a box or bag. (Go to
places that sell or make bathroom tiles
lo get ceramic tile seconds.)

TO PLAY:

Without looking, draw 7 tiles from the box.
Arrange your tiles to form an equation,
using as many liles as you can. You may
use addition and subtraction only, but both
operations may be used in the same
equation. Place the equation on the board
covering the % .

No +, —, or = signs are used, but equations
are recorded as if the signs were there:

# moans7—2 5,

As soon as you have put down your
equation, draw new liles so that vou always
have 7 tiles in your hand.

When you have finished, the next plaver
goes. He or she must make an equation
which hooks onto yours.

s

ol

SCORING: Each tile is worth 2 points,
regardless of face value. Inaddition,
players try (o cover bonus squares on the
board to earn more points:

DOUBLE NUMBER means you earn twice
the value of the tile (2), or 4 points.

TRIPLE NUMBER = 6 points

DOUBLE EQUATION = twice the value of
the entire equation.

# b pownfs X 2= [Zpents

TRIPLE EQUATION earns 3 times the value
of the entire equation.

It is to your advantage, therefore, lo make
equations as long as possible. If you use all
7 tiles in one equation you earn a bonus of
50 points.

WINNING:
1. The first player to reach 100 points
wins;
or

2. When all the tiles are used up, the
player with the highest score wins.
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Word Rounds

2-4 PLAYERS
THIS GAME CONTAINS:

around playing board for each player
62 letters (see Letter Distribution, page 25)
kept in a bag or box

OBJECT OF GAME:

To make 4 words of 3 letters or more on the
playing board. They may connect, but
don't have to.

TO PLAY:

Players take tums drawing 1 Jetter per turn
from the box (without looking) and placing
it on their playing board.

You may reject any letter you have drawn
by replacing it in the box. Your turn is then
over.

In any turn you may remove a letter from
your board by replacing it in the box, or you
may move a letter from one space to another
on your board. Either of these moves counts
as one turn. You do not draw another letter
that turn, Your turn is over once you have
replaced or removed the letter.

Words can go in any direction on the
playing board:

“catsr

Words that can be read forward and
backward (saw «— was) count as 2 words.
Words that read the same forward and
backward (noon) count as 1 word.

WINNING:
The first player to make 4 words wins.
Before winning, a player must put all extra

letters not being used in words back in the
box, 1 per turn.
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LETTER DISTRIBUTION

USE THIS DISTRIBUTION OF LETTERS FOR MAKING ANY WORD-BUILDING GAME

mmou Q>
SRS IR SIECIE Il
LA~ TR
wHHOLMY

Put letters on cubes to make a “spill and
spell” game. Each player “spills’ 5 cubes.
Whoever makes more words in 3 minutes
wins.

Put letters on large cards. one letter loa
card, and play anagrams on the floor.

Put them on index cards to make Word
Rummy (see page 29).
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CARD GAMES

Ever play GO FISH or GIN RUMMY? Then you know how o make endless different card
games about words, numbers. animals, presidents . . . or whatever you like, just by
subslituting other cards for the ones in a regular deck.

A regular deck has 52 cards: 13 different cards (ace, 2, 3. 4. . .. Jack, Queen, Kirfg) and 4 ol
each card. Decks for GO FISH-and RUMMY-lype games also have 52 cards with 13 different
types or sets of cards and 4 cards of each type. You might have:

13 SETS OF FAMOUS PEOPLE

4 U. S. presidents
4 guthors
4 sports figures
4 composers
4 scienlists
4 inventors
4 current events figures
(not already in any other category)
4 philosophers
4 artists
4 foreign heads of stale
4 actors
4 military figures
4 figures from the American Revolution
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13 SETS OF EVENTS

4 things that happened this year
4 things that happened last year
4 things thal happened during your lifetime
in this century before you were born
in the 19th century
4 things that happened during the American Revolution
4 things that happened during the
4 things that happen once every day
once every year
4 things that are happening all the time
4 things thal might happen in the next 10 years
4 things that might happen in the next 100 years
4 things that never happened

or 13 sets of rhyming words (black, lack, pack, back; hit, sit, pit, bit)
or 13 sets of matching pictures or colors or numbers or words . . .

To play GO FISH-type games, try to collect all the malching cards together inlo “books'' by
asking your opponent for a card tht matches one in your hand. Althe end of the game,
whoever has more books wins. WILD FRACTION DRAW is an example of this kind of game

In RUMMY games you also make books of matching or related cards, but instead of asking
vour opponent for cards you pick them from a pile on the table. By keeping the ones that
match cards in your hand and discarding the ones that don’t. you make books and score
points, RHYME RUMMY is a game like this.
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Wild Fraction Draw

2 PLAYERS
THE DECK CONTAINS:

13 sets of 4 equivalent fractions and
decimals or pictures:

12 2i4 4/8 5

13 216 3/9 33
18 2116 4132 ®
1/4 218 936 .25
304 6:8 1216 75

a8 616 924 ®
56 10112 20124 7]
etc.

TO PLAY:

Shuffle the cards and deal 7 Lo each player.
Put the remaining cards face down in a pile
on the table. Ask vour opponent fora card
that matches a card in your hand: “'Do you
have a card that equals 1/27" I your
opponent has such a card, he or she mus(
hand it over. (If he has more than 1. he need
hand over only 1 card.) If your opponent
does not have a matching card, you may
draw a card from the pile, If you draw a
card you have asked for (a card that equals
1/2) you may go again. Otherwise your
opponent takes a turn. As players
accumulate 4 matching cards (a “book™)
they lay them down on the table. When all
the cards have been used up, the player who
has made the most books wins.

Do
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Rhyme Rummy

2 PLAYERS
THE DECK CONTAINS:

13 sels of 4 thyming words such as:
black, pack, back, lack
bit. sit, hit, pit
eight, rate, mate, wait
stuff, tough, rough, buff

TO PLAY:

Shuffle the cards and deal 7 cards to each
player. Place the remaining cards face
down in a pile on the table. Turn the top
card face up beside the deck. You begin by
drawing the face up card, or the top card
from the deck. Arrange the cards in vour
hand and discard the unwanted card by
placing it on the face-up pile. The next
player may then draw either your discard or
the top card from the deck.

Each time you get a set of 3 or 4 thyming
cards you place the "book’ on the table.
You score 1 point for each card you have
laid down in a book. If you lay down a set
of 3 cards, the other player can lay down the
4th matching card and score 1 point. Play
continues unltil all the cards are used up.
The plaver with the highest score wins

Use Lhe Letter Distribution on page 25 to
make a deck of 62 cards with which you can
play 2 more games. Play them exactly as
you would WILD FRACTION DRAW or
RHYME RUMMY, but make words instead
of matches.

Make your cards out of 3" x 5" index cards.
Print the letters or words as close to the
upper left-hand corner as you can, and then
upside down in the lower right-hand
corner. This will make them easier 1o read
in your hand.



The Same Game -A Communications Game
GAME CONTAINS: 2 PLAYERS

2 sets of playing boards approximately 5" x 7". The boards are simplified pictures of various
scenes.
Some possible boards are:

L]

1A RoOM

A STREET &

The pictures should be recognizable but not so realistic that they can only be
interpreted in one way. For example, in our store board. the square in the lower right-hand
corner might be a cash register or an ice-cream freezer.

A book or *wall" to block the players’ views of each others’ boards. (We glued 2 pieces of a
picture frame together so that they formed a slot in the middle into which we stuck a
removable piece of cardboard.)

A handful of buttons (or other markers) for each player.
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TO PLAY:

Players sit opposite each ather on either side of the “wall.” They decide which board to use
and each one places that board in front of him or her. One player tells a story (or they may
take turns telling a story) which takes place in the locale of the board {a room, a store . ..). As
you talk, you place your buttons on your board to illustrate the locations of things in your
story. You must verbally communicalte to the other player where you are placing your
buttons, and that player must place his or her buttons on his own board in the corresponding
places.

For example: a story using the Room Board — My family just moved into a new house. and
T have a room all to myself. My mother said I could put my furniture wherever I wanted, so [
put my bed right next to the window on the left side of the room” (puts button in upper left
corner, other player places a button on his own board in the spot he thinks the first player
has described). “I put my rocking chair opposite my bed, just to the left of the door” (places

button to “left of door™).
L3
L
@

When the story is finished, players take down the wall and compare their boards to see if
they have put their buttons in the same spots.

VARIATIONS:

For small children: Make boards with more concrete images — body parts (“Iam putting my
button on the knee™). the alphabet (I am putting it on ‘C’ "), numbers, colors, shapes.
words, math problems . . .

Sports: Make a hockey field or a football field board and use the buttons to describe plays.

What's the weirdest story you can tell about your board? the funniest? the saddest? Write
down your favorite and illustrate it.



Balance Game

2 PLAYERS
TO MAKE THIS GAME:

1. Culan irregular shape out of sturdy
cardboard and print numbers 1 o 10
on it randomly.

~

. Each player should have 10 pegs or
thread spools or other similar object
weighing about 1 ounce.

TO PLAY:

Balance the board on a soda bottle. Take
turns placing 1 peg at a time on a number
on the board. scoring that number of points
each turn. If you tip the board you score 0
points for thal turn (or lose all your points,
or half your points, or 5 points ... ) The
first player o reach 50 points wins.

VARIATIONS:

Subtraction: Start with 50 points and
subtract the points you cover on the board.
The first plaver to reach 0 wins.

To make the game harder:
use a smaller-mouthed bottle
use heavier pegs
print higher numbers around the outside
edges of the board.
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STRATEGY GAMES
or Math Without Numbers

In strategy games, instead of answering a question or counting dice o find out where to
move, vou decide your moves yoursell. You plan them out — as much in advance as
possible, second-guessing your opponent — to block him or her from doing what you think
he thinks will help him win. This is all made harder and easier by having rules thal tell you
how vou can or can’t move (for example: markers may only move forward. never backward)
So. 10 invent a strategy game all you have to do is pick an object for the game (what you
have to do to win) and some rules for moving your markers.

Here are a few sample games and a board lo play them on:
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1.

2.

3.

4.

Gel yoursell 11 paper clips, 11 pennies. 2 dice and 1 {riend. Line up clips on one side
of the board, pennies on the other. Players lake turns rolling dice and moving either
one marker the lotal number of the two dice. or two markers each one the number on
one of the dice. 1f you roll 2 and 5, you may move one marker 7 spaces or one

marker 2 spaces and another marker 5 spaces.

Markers move horizontally and vertically only, and only forward. You capture your
opponent’s markers by landing on them. The object of the game is to capture all your
opponent’s pieces. When you reach the far side of the board reverse direction: you may
still move only “farward." No jumping.

Just like the first game, except thal instead of moving markers the numbers showing on
the dice. add up the total of the dice. You may move 2 markers or more any
combination of steps that add up to that total. You may NOT move only one marker.
Put different color dols on some of your markers, or use different kinds of markers.
Give each marker a different kind of move, as in chess. Same object for game. Can

vou design markers that look like their moves? How might a man shaped

like ‘ move? How about x 7

5 © & 6 o are for you to make up. Pick an object and creale some rules
for achieving il. Try some of these:

KINDS OF MOVES

«—{—)

WHAT HAPPENS WHEN
YOU GET TO THE
OTHER SIDE

POSSIBLE OBIECTS

1. Youwin.

2. Reverse direction
and keep playing

side first. . You get special

. Get to other privileges: can ; ig

1. Eliminate
opponent's men
. Get to other

w o

side and back move in any di-
first. rection; can jump.

i
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Nine-Man
Morris

is older than the English language. One
Nine-Man Morris board was found on a
Viking ship, another in Ceylon (dating from
the 1st century), and another in Ireland

from the Bronze Age.

2 PLAYERS
THIS GAME CONTAINS:

a playing board
9 markers for each plaver

OBJECT OF GAME:

To remove opponent’s markers from board

TO PLAY:
Players take turns placing one marker each Lurn on any of the dots on the board.

When all the markers are on the board, they are moved, one a turn, along the lines from one
point to an adjacent point.

Whenever you make a row of 3 markers along the same line, either when entering them or

moving them, you may remove any one of your opponent’s markers from the board except
those in rows of 3, which are safe.

A marker may be part of 2 rows of 3 at the same time.
Artow of 3 may be formed again and again by moving a marker out and back again.

When you have only 3 markers remaining you may jump them anywhere on the board
instead of moving them along the lines.

When you lose all but 2 markers, you forfeil the game.
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Chinese Friends or the Sandwich Game

was played in ancient China. 2 PLAYERS
play it on the same basic gameboard (sec
page 35). using pennies for markers. One
player is heads, the other is tails. Each
should have 22 pennies.

Starl with 4 pennies at the
cenler of the board like this:

Take turns putting down a penny,
trying to “sandwich” your opponent’s
pennies between 2 of your own.

Each time vou make a sandwich,
turn over the penny or pennies

vou sandwiched so that they become
vours.

You can sandwich horizontally. vertically
or diagonally.

You can sandwich in 2 directions at the
samie lime.

You can sandwich more than one penny ata
time.

OBJECT OF GAME:

When the board is filled with pennies, count the number of heads and tails showing.
‘Whoever has more wins



Solitaire Puzzles

Solutions on poge 116

QDO

g

penns -

Slart with 4 pennies on the left side of the
board and 4 paper clips on the right side.
Try to reverse Lhe positions of the pennies

 raper dips

left toright; clips only right to left. You may
move into the neighboring space, or if that
space is occupied you may jump over it

and clips. RULES: pennies may move only

Arrange 16 matches like this. Move 2
matches so that you form 4 squares each
touching another. There should be no extra
matches left over.

Line up 10 coins in a pyramid. Canyou
reverse the pyramid by moving only 3
coins?

Lay out 10 coins in a straight line. Can you stack them all in piles of 2 by moving one coin al
a lime, and passing il over exactly 2 coins in each move? A stack of 2 coins counts as 1 coin.
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Pyramid Puzzle

YOU NEED:

ablock of wood approximately 10" long

3 lengths of dowel approximately 5"
long

5 (4%2") kitchen sponges

white glue

scissors

adrill

i3

. Drill 3 holes in the wood and glue the
dowels in,

. Cul %" off one of the sponges. (They're
easiest to cul when they're damp.)
Cul 1" off another sponge.

1%" off another. and

2" off another.
4. Cut a hole in the center of each sponge so
that they will fit easily over the dowels.

~

ii

BEGIN THE PUZZLE by pulting all 5
sponges on the center dowel. placing the

1L § N
largest sponge on the bottom. The object of
the puzzle is to recreate the pyramid on one

of the other dowels. YOU MAY MOVE
ONLY ONE SPONGE AT A TIME, AND @
YOU MAY NEVER PLACE A LARGER

SPONGE ON TOP OF A SMALLER ONE!
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COORDINATION
GAMES

or
How Well Does Your Hand Know Your Eye?

—
The games on the nex! few pages test your eve-hand coordination. You sighta goal with

vour eve (for example. the pins in bowling) and then you use your hand, your fingers, or
your whole body to help you reach the goal (by rolling the bowling ball with your arm and
wrist o knock down the pins). The trick 1510 coordinate vour hand and your eve so that
your hand makes the ball go where your eve is looking

Any game in which you aim at something uses this skill. You might:

¢ Put some heavyweight cartons or buckets on the floor, give each one a different point
value and. standing several fect away, loss in beanbags or balls. Take a step backward
after each successful throw. The first person to score 30 points wins. (For number
practice. small children might toss one beanbag into Box #1. two beanbags into Box #2,
and so on.)

® Cut different size openings in a shoebox. Give a point value to each hole and, standing

{wo to three feet away, iry to toll marbles into the box. ]

© Openawire coat hanger into acircle and hang it overanail inthe wall. Tossina beanbag
or a foam rubber ball for indoor basketball shooting
— - clese_up hook
arowli nail fo
anger
ket o el

|




Shuffleboard

& o

STol=

START

e |
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EIRSNATS

2 PLAYERS

Use chalk on the floor or sidewalk to make a board like this one approximately 7' x 2%.". (or
draw it on a piece of paper or vinyl that you can tape down and then roll up and put away.}

Give each player 5 jar lids (pucks). (These should be marked so players can recognize their
own.) Stand at opposite ends of the board. Put your first lid in the START area on your side
and, using either a stick (a tongue depressor. pencil, or spoon) or your hand, give it one long
shove. aiming at #10 on vour opponent’s side. Shoot all 5 pucks this way. If you hil a puck
you have already shot and knock it to another space. the new space counts as its final
location. When you have finished, your opponent moves, shooting his or her pucks from the
opposite side toward you. If he knocks any of his own or your pucks from one space to
another, the new space is considered the final location (even if you have already knocked
that puck). When your opponent has finished, each of you counts your score by adding up
the numbers of the spaces vour pucks are in. Then play another round switching turns so
thal vour opponent shoots first this time. After 4 rounds, the player with more points wins.

Can you walk from one end of the room to
the other holding a marble on a spoon?
How fast you can do it? Have a relay race.
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Scoop Ball

2PLAYERS
TO MAKE:

Cut 2 shoeboxes into scoops as shown in
the diagram. Glue a thin strip of wood
(approximalely 7" x 1") 1o each one as a
handle. Reinforce the handle by gluing an
extra piece of cardboard to the botlom of
each scoop.

TOPLAY

Players stand opposile each other and use
their scoops 1o loss a ball back and forth.
No hands may touch the ball!

$ Ring & Pin
Cut the center out of the lid of an ice cream
or margarine conlainer and string it toa
pencil. Swing the pencil and try to calch
the ring.

=<z



Marble Maze

OBJECT OF THE GAME: To roll the marble through the maze without letting it fall into any
holes.

TO MAKE:

1. Use 2 shoeboxes. Cut 1%” from around the top of onc box and turn it upside-down
inside the other.

YO Y
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2. With amatte knife, cut a holethrough the base of both boxes so thal the marble can come
out. &
3. Design vour maze: Pick a START and an END. Then draw lines that touch an edge or o
another line in one place only. Make as many es vou like but make surc to leave enough 8
room for the marble to roll through. (You can do this on paper, too, making a maze that 3
vou solve using a pencil.) *
>
4. Glue strips of cardboard, rug yarn, straws. or butions along your lines to make a path for
the marble to roll through. [®
3
5. Cut holes in the maze just large enough for the marble to fall into. Choose places that 3
will be difficult bul nol impossible lo get around. An easy way to cut holesis tocut a 3
slar with an X-acto knife. Then pull the edges of the star up and trim them off 4 3
with scissors, &3
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EAR HARP

il

LERDY INSTReMEN

On a block of wood approximalely 9 x 14" hammer 8 nails diagonally across the
board. Attach 8 screw-eves in arow across bottom. Fasten nylon fish line
between and tighten until the strings are taut. TO PLAY: hold the instrument on
vour shoulder next to vour ear, sirings away from vou, and pluck,

RUBBER-BAND

BAN|O

=

Cut @ hole in the top of a shoebox and stretch 5 rubber bands across lengthwise.
Pluck. Tolighten the bands, hold at center between thumb and forefinger of each
hand and pull out toward edges of box  To loosen pull from edges toward center.
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Can you play a scale? How about *‘Mary Had a Little Lamb"'? Five bands is all you need

CHIMES

Suspend different lengths of conduit pipe (available at a hardware store) from
abroom or dowel balanced between 2 chairs. Or hold pipes by handles

while another person strikes them. Attach string handles with masking lape to
suspend them.

veovYyvuvu

THUMB PIANO

’

Brace 8 popsicle sticks or tongue depressors between 2 blacks of hard wood
Fasten tightlv with “C" clamps and pluck. If they buzz. faslen the clamps tighter.

WASHTUB BASS

-t

Punch a hale in the bottom of a large bucket with a hammer and nail. Thread
nylon fish line through the hole and tie a washer or thread spool Lo the inside end
soit can't slip oul. Attach a screw-eye near the end of a dowel or broom handle
and altach the other end of the line lo it. The dowel rests near the edge of the
bucket. Hold the dowel in one hand and pluck the string with the other. Move

the dowel back and forth, tightening and loosening the string. to change the pitch.
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NAIL CHIMES

With string suspend several different size nails from a pencil. Beautiful tones!
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Rhythm Instruments

DRUMS

FOR DRUM BODIES: Construction
companies use heavy cardboard tubes
called sonotubes o pour concrete in.
Paper companies roll paper around heavy
cardboard cores. Both throw the tubes
away when they're finished with them.
They can be cut with a power saw to
whatever height you want and make great
drum bodies (also good stools, table bases,
and storage units). Otherwise use an
oatmeal or tinker-loy box or a carpet tube.
(Carpet tubes are long skinny tubes thrown
out by carpet stores. They can also be cut
with a power saw.)

FOR DRUM HEADS: Go to a gas station and
ask for an old inner tube from a tire. Stretch
it as tight as you can (get help) across the
top of the drum and tack it to the sides with
carpel tacks or short nails. Or,goloa music
store and ask if they have 2 old drum heads
you can have. Wet them with water and
lace them lo the lop and bottom of your
drum with a strong cord. They will shrink
as they dry and give a good taut “skin.”

NAIL SCRAPER

Hammer 9 nails into a block of wood so that
they vary in height. With another nail
scrape across them al different thythms.

tock drum
head to body
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FLOWER POTS

All flower pols (even ones the same size)
make a different noise when tapped with a
mallet. Hang 2 (make sure they 're not
cracked) from a strong cord. Tiea metal
washer to each of the two ends to hold the
pots on the cord. Strike the pots lightly
with a small mallet.

THREE WAYS TO MAKE A MALLET

1

Gel a Solid rubber ball and carefully cut a
slit in it 1" deep with a malte knife. Put
some glue on the end of a thin dowel or
pencil and push it into the slit.

i

Glue a dowel or pencil into a wooden
thread spool.

1

Wrap a piece of foam rubber, leather, or
fabric around a dowel and tie it securely
with a rubber band or string.

Different mallets on the same instrument
will produce different sounds.

FINGER CYMBALS

Punch 2 holes in the center of 2 bottle caps
(or use large buttons). Draw a rubber band
through the holes. Fasten to vour fingers
and clack together.

45
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RATTLES

FILL yogurl cups
margarine containers
medicine bottles
small jars or boxes
soda cans
juice cans
elc,

Tape the opening to seal the container, and
shake. You can attach a handle by poking a
hole in the top and bottom of the container,
inserting a length of dowel, and taping it in
place,

or

Loosely nail 4 bottle caps to a block of
wood. Leave enough room for the caps to
shake freely on the nail. Wobble them with
your hand to enlarge the holes enough for
the caps (o shake

TAMBOURINES

Glue 2 paper pie plates together, one inside
the other. When they're dry punch holes
around the circumference with scissors or
a compass point. With a hammer and nail
punch a hole in the center of 24 bottle caps.
Tie 2 caps to each hole in the plates with
string.

Cul both ends of a tin can wilh a can opener.

File the inside edges so they're not sharp.
With a hammer and nail, gently (so you
don’t dent the can) make 6 holes near each
end. Alsomake a hole in the center of 12
bottle caps. Loosely tie a bottle cap to each
hole in the can.

WITH uncooked rice
dried peas or beans
buttons
paper clips
arubber eraser
marbles

elc.

)
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GETTIN' THE RHYTHM OF THINGS . ..

Counl evenly 1-2-3—4-1-2-3—4 for a few
minutes. Then play an instrument at the
same lime, one rattle, or shake, or beat for
each counl

Accenl Lhe first count a litlle bit:
1-2-3—4-1-2-3-4

That's called 4/4 time. "Mary Had a Little
Lamb' is in 4/4 time. Count and play your
instrument while someone else sings the
song slowly.

Ma - ry -had- a - lit - tle -lamb
1-2-3-4-1-2-3-4

(That last beat, where there was no word or
note, is called a REST.)

What other songs are in 4/4 time? Try other

rhythms:
1-2-1-2-1-2-1-2 (“Twinkle, Twinkle
Little Star”)

1-2-3-1-2-3 (waltzes)

Sometimes there is more than one note on a
beal. Put 4 objects evenly spaced on a table
Ratlle or shake or beat your instrument
once over each object.

Now put another object right next to one of
the four.

0000

How would you play that? Move the fifth
object around and play each new
arrangement you make.

0000
00 000 0

1f you put down an object for each note in
the first line of “Happy Birthday.” where
would you pul them? How about
“Clementine”? Try other songs.

Sometimes a note lasts for more than 1 beal:

Downin the v-a-1-1-e-y

1-2-3-1-2-3-1-2-3

There are really 3 beats on the first part of
“valley” and 3 beals on the second parl.
When you sing the song you only sing one
note for each part, but when you play a
rhythm instrument you can rattle, or shake.
or tap for each beat in the thythm of the
song.
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Water Clock

Who ever heard of an inch of time or a minute of water? Here's a clock that measures them

both

A AR

YOU NEED:

astraight-sided jar

alin can (wide enough lo sit on lop of
your jar)

masking tape

ameasuring cup

aruler

a very thin nail and a hammer

a permanent Magic Marker

TO MAKE:

With the hammer and nail make a tiny hole
in the bottom of the can. Draw a line with
the Magic Marker around the inside of the
can near the top. Pour waler in up to the
line. (Are you getting an idea of how the
clock works? Play around with it awhile
and see if you can figure it out.)
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Get a friend 1o help you calibrate the clock.
Put a strip of masking tape up the side of
the jar to make your calibrations on and set
the can on top of the jar.

One of you should watch a real clock while
the other makes the calibrations, When the
minute hand is at 12 pour water into the can
up to the line. Now watch the jar. How
high is the water level in the jar after 1
minute? Make a mark there. After2
minutes? Mark and label each minute for as
long as your clock goes.

Now use your clock lo time things:

How many times can you write your name
in 2 minutes?

How long is 1 minute? Can you tell without
looking?

How many minutes does it take you to run
across the yard?

How many inches of water fall in the jar in 1
minute? In 2 minutes? How many “inches
of time" does vour clock tell?

How many pages of a book can you read in 2
inches?

For how many inches can vou stand on 1
{oot?

How many ounces of water fall in the jar in
1 minute? In1inch? How many ounces of
time will your clock tell?

Which is the shortest amount of time — a
minute, an inch, oran ounce?
How many ounces does it take you lo eat

lunch?

Why should you always pour water up lo
the same point in the can? Whal happens il
you don’t?
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Water Microscope

Ever look at your fingers through a glass of water? Orat the prints you left on the ;lass? The
water acts as a lens and magnifies them. Well here’s a more useful, table-top version of the

same device.

TO MAKE:

Cut 2 or 3 large holes in the sides of a large plastic pail. Stretch plastic wrap lousely across
the top and fasten with a thick rubber band or string. Fill the cavity with water.

Hold the abject you are studying under the plastic wrap, inside the pail. What happens if
you move the object closer to or farther away {rom the lens?

What happens il you make the plastic wrap tighter or looser?

Can you figure out how many times your lens magnifies?

What makes gray in a newspaper photo?

FOR REAL “SHARP EYES": How many sleps are on the Lincoln Memorial on a penny?
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Balances

TO MAKE BALANCE PANS:

USE: Milk carlons cut down to 3"; or
margarine or ice cream conltainers; or
shoeboxes cut off on one side and
closed up to the size you want; or
aluminum pie plates.

CUT: 3lengths of string 15" long.

POKE: 3 holes equidistantly spaced near

the top of each “*pan.”

LACE: the strings through and tie knols.

KNOT: the 3 strings at the top, making sure

the pans hang evenly and are not
lilted.

OPEN: 2 paper clips by pulling the inside

loop up.

SUSPEND: the pans from the clips.

You can use balances to help with addition
and subtraction: Pul 7 pennies in one side
and 3 in the other. How many pennies must
you add to the lighter side 1o make it
balance? How many do you have to take
away from the heavier side?

If your pans don't balance when you first
make your scale, weight the lighter one
with a small bit of clay, or some toothpicks
or paper clips taped to the bottom,
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DOWEL BALANCE

Use a dowel and 3 cup hooks [rom a
hardware store.

COAT HANGER BALANCE

Tape paper clips lo hanger o keep pans
from sliding back and forth.

COOKIES.

container your ingredienls are in.)

Cream until light and fluffy:
48 nails of butter

Beal in:
60 nails of sugar

Add:
legg
3 nails of vanilla

Beat thoroughly.

375°. Makes 5010 60 cookies.

’TJSE YOUR BALANCE TO WEIGH OUT THE INGREDIENTS IN THIS RECIPE FOR SUGAR

Use medium-size household nails for weights. (Remember to subtract the weight of the

Mix well. Arrange by teaspoonfuls 1" apart on a buttered cooky sheet. Bake 8 minutes at J

Add:
7 nails of milk
Sift together and stir in:
65 nails of flour
1 nail of salt
1 nail of baking powder
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BALANCE BOARD AND FULCRUM

YOU NEED:

a wood block about 3" high

a wood board approximately 3" x 20"
(or several sheets of cardboard glued
together to make them rigid)

asolid rubber ball

a matte knife

glue

Cut the rubber ball in half and glue half to
the block of wood

Balance the board on the ball

Balance 2 identical objects on the board.
Balance 4 identical objects on the board
Try 3 objects . . . 5 objects.

Now balance 2 different objects on the
board.

How can vou make 2 identical objects
balance without having them the same
distance from the center?

Can a book balance a pencil?

s

MOBILES

A mobile is a balance, too. Each point
where a string supports a crossbar is
actually a tiny fulcrum. Your experience
with the balance board will help you make a
mobile on a hanger.

Gather some pencils or twigs to use as
crossbars and an assortment of lightweight
objects (like feathers, shells, tin can lids
with the edges filed, painted thread spools.
shapes cut from cardboard. parts from old
clocks. nuts and bolts . . .) to hang from
them. Use nylon thread or button thread to
suspend the objects.



Rubber Band Spring Scale

The principle of this scale is that the rubber band works as a spring, stretching more or

less with the amount of weight put into the pan.

MODEL I
YOU NEED:
atinker toy or toilet brush box (or other
very slurdy carton)
a cup hook
arubber band
Cut one side out of the box.
Screw cup hook into lop.
Suspend the rubber band from the hook.
Suspend a pan from the rubber hand.

Big B s

o

Calibrate the back of the box (see below).

TO CALIBRATE YOUR SPRING SCALE

Pul a one-pound weight (a one-pound box
of sugar, for example) in the pan and mark
on the box the spot where the bottom of

the pan comes to. Now, gather several other

objects and calibrate the scale further
withoul using any more known weights.

HINT: Can you arrange objecls in the pan so
that they will weigh one pound? Suppose
you pul in half as many? Twice as many?

You can make a more or less sensitive scale
by using thinner or thicker rubber bands.
Can you make a scale that can weigh one
ounce? Four pounds?
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MODEL 11
YOU NEED:

a block of wood approximalely 12" x 5" x 2"

aY2"dowel 1% to 2’ long
along nail and a hammer
white glue

adrill

. Hammer nail %" into dowel, 1" from one
end.

Drill a hole 2" wide and 1" deep loward
one end of the block of wood.

Glue the dowel into the hole.

Suspend rubber band [rom nail. and pan
{rom rubber band.

Tape a piece of stiff paper or cardboard
to the dowel 10 make your calibrations
on.

o

s ow

@

MODEL 111

1f you have shelves on brackets on your wall
you can suspend a rubber band and pan
from the bracket. Tape a piece of paper to
the wall behind the bracket so you can make
your calibrations.




Slide Projector in a Shoebox

YOU NEED:

a shoebox with a lid

acamera lens

a flashlight

3 strips of corrugated cardboard 132’ x 4"
a matle knife and scissors

TO MAKE:

1. Cula hole in the center of both ends of
the shoebox. (The easiest way to do this is
Lo cul a star J with the matte knife and
then to fold back the edges and snip them
off with scissors.) The holes should be
just large enough for the Jens to fit into one
and the flashlight into the other.

2. Pul the lens and the flashlight into the
holes.

3. Now, point the projector loward a blank
wall aboul 5 feet away. Put the lid on; turn
the lights out and the flashlight on. Move
backward and forward until the image on
the wall is in focus (as clear as you can get
it). Wha are you seeing? Pul your hand
inside. trying to leave the lid on as much as
possible. Are you slarting to get an idea of
how a projector works?
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Hold a slide in the box and move it around
with your hand until it projects on the wall
as clearly as possible. Make a line across
the bottom of the box to show where you are
holding the slide. This is where vou will
put vour Slide Carrier.

4, SLIDE CARRIER: You wanl lo make
something 1o hold your slides in place
inside the projector. Cut openings in the 3
strips of corrugated cardboard (see
diagram). Glue the strips together. Your
slides (or 35-mm ones) should fit easily in
the pockets.

5. Toallow the slide carrier 1o pass easily
in and out, cut slots on both sides of the
box where you have made the line in the
projeclor. (You may have to cut slots in the
cover as well to make room for the slide
carrier.)

6. Put the cover on the box. put a slide in
the carrier and project it. (If the slide is too
high trim the bottom of the carrier until the
entlire slide is visible on the wall.)

FOR FUTURE BELLS & HOWELLS:
How can you make a projector that will
show picture postcards?

HINT: Remember what happened when
you put your hand inside? Try some
other small objects. Maybe a mirror.
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S SLIDES 6 ;
95-mm slides are approximately 2" x 2" 1f ¢ Pinhole Camera
Z” vou make your slides that size you will be (] ®
able to show them in a standard commercial &3 5 YOU NEED: a2 TO MAKE A BoX
projector as well as in your shoebox 3 v a5"x 7" x 5" cardboard box* with 2 lids Fold on dotted lines
projeclor. e ] (or make a box by cutting and folding a Seq| with
3 it J 3 Sl
Masking lape your “'sandwich™ together s 9 shestofcardboard) 5 15" f;c‘h"ua” s
around the edges. G [ black paint or ink pe 2
, APl -
Draw on the slides with a permanent < 4 : e;:nnman s tape
(not water-base) marker. v }}: : 5 % 7"
& 5 photographic enlarging paper (5" x 7")
s a sheet of tissue paper LD
» a watch with a second hand Fold and seal
S % arubber band 5 l‘;“m clectrician’s
TRANSPARENCIES S glue epes .
a bag made from heavy-weight black 7 Make 2 lids.
Cut a picture from a magazine and place it face down on a piece of clear contact paper. Press < v Sabricthatlight will’no! wss through
the contact on firmly 10 get out as much air as possible. Submerge il in warm water. Aftera < T & P B
few minutes (be patient!) the magazine paper will fall away from the conlact paper and the e{ TO MAKE THE CAMERA: _ © MAKE A PO
picture will have been transferred. (Don’t try to rub the paper off because you'll rub the G[ v 1. Paint the inside of the box and the lid L IE
picture off as well.) ,:] ; black. (Any extra light will give a blurred
Sandwich this belween cardboard frames — as above — and project. ei v picture.)
Make slides for an overhead projector the same way. e : 2. Make a pinhole in the center of the side K
il of the box opposite the lid. This will be
S your lens. Fold fabric i half  Run o piece
e and sfitch up the  yarn through he Top
v 3. Inone of the lids cut an opening 3" x5". sides. with big § ithes to

vrake o pull-tie clsing

Glue the tissue paper over the inside of the
opening.

S
.“\Ao\o 7 ! hz}«."
7 y, l Vsdl-u‘ *The camera must be the same size as the

enlarging paper. Enlarging paper comes in

FILM STRIPS

Place on old film strip in undiluted bleach
for a minute or two until you see the
emulsion begin to dissolve. Pick it out with
a clothespin (don't touch the bleach), and
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rinse it in a pan of water. Pull it througha 4. Make a shutter by taping a rubber band these sizes:

paper towel like a ribbon 1o wipe off the toasmall piece of cardboard. Put the rubber 3"x 3%" (hard to find, expensive)

loose emulsion. Then draw on it witha w2 band around the box so that the cardboard 3"x5" (hard to find, expensive)

permanent marker. “1 9 covers the lens and keeps light from 5"x7" (common, least expensive)
o exposing your film. 8”x 10" (common, more expensive)

o
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TO USE THE CAMERA:

1. Gointoa very dark place (like a closet
with the door closed all the way).

Quickly, so you don’t expose the paper

at all, take a sheet of photographic paper
and put it into the plain box lid. Put the lid
into the black bag.

2. Outof the closet — put the lid with the
lissue paper “‘screen” on the camera.

3. Gotoasunny spol 1o take a picture. Pul
the camera on a rock or wall and open the
shutler. (You won't be able to hold it still
enough by hand to get a clear picture
because this camera takes a “long’ time to
expose.) Point it toward the subject to be
photographed. The image should appear
on the lissue paper screen.

p. Wit shutter rused

phetegraphic. ;
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When you have the image you wanl to
photograph notice the position of the
camera (or mark it with a pencil)

4. Close the shutter and lake the lid off the
camera. Putthe camera in the bag and put
the other lid (with the paper inside) on. Put
the camera back in the same spot.

5. Open the shutter and expose the paper
film for 30 seconds.** Then close the shutler.
Try not to jilt the camera while you do it.

6. Pul the camera back in the bag. Take the
lid off and the paper out. Puta new piece af
paper in the lid and you're ready to lake
another picture.

7. Develop the paper in pans of Developer
Solution and Fixer according to the
directions on the packages. This will give
you a paper negative. To make a positive
prinl, pul the developed negative face to
face with another piece ol enlarging paper.
Hold them in front of a 25-walt light bulb.
about 4 feet away, for 5 seconds. Then
develop the second piece of paper.

HERE'S WHAT'S HAPPENING

B

ﬂm. light rays from Me scene bung
ofzx]mphai travel hvough the pmfnde
‘Eih: back of the camera. Since light
only Hravels in straight lines the
image iz backwards and upside-down.

**The amount of time you expose the paper
depends on how much light there is when
vou are photographing and on the size of
the pinhole you made. You will have to
experiment to find out exactly how many
seconds your camera needs in different
light conditions. Try 20-30-40-50-60-90
seconds. Label each paper inside the bag
when you take it out so that you know
which exposure is which.
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CONSTRUCTIONS

Paper Logs

Roll a sheet of typing paper around a pencil.

Glue end and remove pencil.

Glue logs together to make structures.

S S——

Which structure is stronger? Can you build
something 6" high thal is strong enough to
stand on? Which way is the log stronger?
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Newspaper Dowels

i ,.,opmduf;

poper &

Roll a sheet of newspaper over a toothpick
from one corner to the opposite one. as
tightly as you can. Fasten it at the end with
apiece of tape. Tt should be very hard and
inflexible. (Some people can't roll dowels
al all while other people are inslantly great
atil. If you have trouble team up with a
good roller. He or she can roll while you
build.)

Attach dowels together with tape. Any way
that will hold them is fine.

First build a frame on the floor then build
up. You will have to brace it to make it

stand up by itsell. This is the interesting
part of building with newspaper dowels.

How high can you build?
Can you reach the ceiling?

Test your walls for strength by hanginga lin
can of nails from them How can vou make
them stronger?



Peas, Marshmallows & Toothpicks Straws & Paper Clips

Use dried peas soaked overnight and/or
miniature marshmallows,

Open a paper clip and widen slightly the narrower of the 2 ends.

How high a structure can you build with 9
peas and 15 toothpicks? Do it again — is it
higher this time? |

What if you use 15 peas and 9 loothpicks?

( [nllg0m®) 0

Wedge each end into a plastic straw to join them.

Build a structure that will support a heavy
book. How can you make it stronger?

Whal is the strongest structure you can
make with 20 toothpicks and 14 marsh-
mallows? How many books will it hold?

You can bend the clip to change the angle.
Build a bridge between 2 chairs a foot apart.

il i i Tnsert more than one clip into a straw to
Will it hold 5 quarters in a paper cup?

altach several straws 1ogether

WHAT IS THE STRONGEST SHAPE?

What's the tallest structure you can build
with 8 straws and 12 clips?

Build a house 2 tall.

What's the strongest part?

ANO|S
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Testit with a cup of nails. Make a model for a structure in straws and
Make each one with peas and toothpicks, and wobblc it. Which is strongest? How can that Build a bridge between 2 chairs 2 apart. have a friend duplicate it in newspaper
help you in building? Can you make a structure using only that shape? Will it hold a book? dowels.
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BOOKMAKING

These direclions make a hard-cover, bound
book 6 x 9”.

YOU NEED:

2 sheets of cardboard 6” x 8" (for covers)

astrip of cardboard 9" x %" (for the spine)

15 sheels of 8%" x 11" paper (for the
pages)

paper, leather or fabric to cover Lhe cover
and for the inside end pages

heavy duty thread; a needle; colored
Muyslik tape: glue (or rubber cement)

MAKING THE COVER

Cul the paper to cover your book covers
about 2" larger on all sides than the sheet of
cardboard and lay the cardboard in the
center of it. Fold the corners over as in the
diagram, keeping the edges of the folded
corner horizonlal and vertical. Paste them
down with a dab of glue. Now fold the
edges over and paste them down. You
should wind up with 4 neat corners, just
like the corners of real clothbound books.
Do this with both covers,

Try making SHAPED books. What does the
shape, or size, suggest about the content? A
tiny book about tiny things, a triangular
book about triangular objects . . . How about
abook with holes in some of the pages that
let you see what's on the next page?

Design books for younger kids.

Wrile autobiographies.
Make word or number books . . .

% lhor zontal
.

Then fold edges

owr and glue
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ATTACHING THE SPINE

Cut a piece of Mystik tape 11% inches long
and lay the strip of car<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>